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The International Labor Organization (ILO) selected fishing as the most dangerous group of jobs in the world, and it is
well known in Korea as a 4D industry. Offshore large purse seine accounts for the largest portion of the fishing industry
in the coastal region with high death rate and the accident rate. The repeated disaster rate survey by the Korea Maritime
Institute (KMI) shows offshore large purse seiner is the highest at 22.3 percent and coastal gill nets and offshore stow
net are following at 12.4 percent and 11.9 percent in order. Therefore, risk factors occurring in offshore large purse seiners
were analyzed based on data from the National Federation of Fisheries Cooperatives (NFFC) for three years from 2015
to 2017 and 4M (Man, Machine, Media, Management) 3E (Engineering, Education, Enforcement) techniques were used
to provide a safe fishing environment. The number of accidents on offshore large purse seiners each year was more than

150, and the number of accidents on every fishing boats was as high as 17 percent in 2015. If the accident rate and the
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risk level were divided by insurance, the accident resulting from contact with machinery was the highest, and the risk

of a contact with gear was low but frequently occurring. This was caused by collisions and contact with gear in situations

where death and disappearance risk are not high, and accident types in situations where death and loss risk are considered

to be contact with machinery, falls or other accidents. Through these analysis techniques, the frequency and risk of each

type of accident on a offshore large purse seiners can be demonstrated, and it is expected to raise awareness of a safer

fishing environment and contribute to the reduction of accidents.
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Table 1. The classification of accident pattern in fishermen accidents according to contact with object or facilities of KOSHA code

KOSHA code Accident pattern
00 Insufficient data Insufficient data
. Falls from height,
01 Falls from height Falls into water
02 Slips & trips Slips & trips
03 Bumping Bumping
Ttems 04 Struck by object . Struck.kl)ly Objf:-:t
. . ontact with machinery,
05 Contact with machinery Contact with gear
06 Collapsing or Collapsing by object,
Trapped collapsing Trapped by collapsing
07 Pressing - Vibration Vibration, Burning
09 Etc. Etc.
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Fig. 1. 4M3E's Concept map of death and missing accidents in offshore large powered purse seiner.
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Table 2. The occurrence status of accident over the last 3years in large powered purse seine fishery

Year
Items Average
2015 2016 2017
Number of accident (A) 286 277 150 238
Occurrence rate of accident (%)* 155.2 150.2 78.5 128.0
Number of death and missing (B) 4 2 4 3.33
Occurrence rate of
death and missing (foo)** 21.7 10.8 20.9 17.8
Estimated number of fisherman on board during 1,843 1,844 1.912 1.866

the year (C)

*Number of accident per year in thousands= (4/C) < 1,000 (%)

**Number of death and missing per year in ten thousand= (B/C)x 10,000 (%w).
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Table 3. The frequency and occurrence rate of vessel type over the last 3years in large powered purse seiners

Type CG Bl FW SO FH B2 S T ) Total
3 14 17 3 1 26 6 3
NG 463 (21.60) 2623)  (4.63)  (154)  (40.12)  (926) (5093 103
1 8 1 5 1 9 2 23
2015 L(&* 260)  (2083)  (2.60)  (13.02) 2.60) (2344) (521)  (5990)
F 1 1 1 19 4 2 38 2 55 33
@ (139)  (1528)  (139)  (2639)  (556)  (278)  (5278) (278)  (76.39)
27 5 2 1 26 12 3
*
N (%) (41.67) (172) (309  (154)  (40.12) (1852) (4938) 10
5 1 1 1 17 4 2
2016 L (%)* (13.02) 260)  (260) (260) (4427) (1042 (5729 !
34 2 8 27 12 38
0, *
F (%) (47.22) 278)  (1L11) (37.50)  (1667) (5278) 21
20 3 6 6 23
*
N (%) (30.86) (4.63) 926)  (926) (3549) 8
9 9 5 1
2017 L (%)* (23.44) (2344)  (13.02) (2865 4
16 7 1 9 3 »
0, *
F (%) (22.22) ©.72)  (139)  (1250) (417)  (3056) %
*Number of accident per year in thousands= (4/C) % 1,000 (%)
N: Net vessel, L: Light vessel, F: Fishing carrier
CG: Contact with gear, Bl: Bumping, FW: Falls into water, SO: Struck by object,
FH: Falls from height, B2: Burning, S: Slipping, T: Trapping, O: Other.
Table 4. The frequency and death-missing rate of vessel type over the last 3years in large powered purse seiners
Type cG Bl W SO FH B2 S T ) Total
1
N (o) (14.88) !
1
%
2015 L (o) 2604) 1
1 1
F (fo)* (13.89) (13.89) 2
1
N (o) (14.88) !
1
%
2016 L (ho) (26.04) !
F () 0
N (f)* ! ! 2
(14.88)  (14.88)
2017 L () 0
F ()* 2 2
(27.78)

**Number of death and missing per year in ten thousand= (B/C) x 10,000 (%)

N: Net vessel, L: Light vessel, F: Fishing carrier

CG: Contact with gear, Bl: Bumping, FW: Falls into water, SO: Struck by object,
FH: Falls from height, B2: Burning, S: Slipping, T: Trapping, O: Other.
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Fig. 2. Frequency of occurrence by accident type in large powered purse seiners.
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Table 5. Frequency analysis of the fishing process over the last 3years in offshore large powered purse seiners

Foaion NN 0 g gt e LR O gy e O
Net vessel 25 48 35 112 - - 5 41
VLgSgSTl 10 43 27 13 - - 7 35
Fish carrier 22 56 - - 79 77 13 65
Table 6. Mainly occurred accident pattern in working process
. A NL F
Accident pattern
P N E O S H L U
Contact with gear T + T
Bumping LA S (A B PrE ot
Falls into water T T
struck by object T T T T T T T T
Falls from height T T T T T T T T
Burning T T T T
Stipping L S f A IR S B
Trapping f f f f f A f f
Other Ptr ottt ot tti i Pt A

*Number of accident:
A: All vessel, NL: Net vessel & light vessel, F: Fish carrier

T (1~10, T (11~20, 11 @1~)

P: Preparation for sailing, N: Navigation and search, E: Entering port,
O: Others at sea, S: Setting net, H: Hauling net, L: Loading of catch, U: unloading.
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Table 7. Major risk factors and number of case by operating process

Operating No. Factor
process of case
- Slipping on stairs or ladders bumping into a hull
- A fall while repairing a fishing net before sailing
Preparation - Slip during food shipment

57 Burn while welding
- Drop of ice in the fishing space to set sail
- Hit the equipment during maintenance

Boarding one's wrist while holding the rail to get on a ship

for sailing

Sliding during work preparation or on-board movements over a rope or net
- A fall due to bad weather on duty

Navigation 147 Slide up and down the stairs

and search - Kitchen utensils fell off during the voyage

Slip of luggage

Fall on the wire in the preparation of the lights

Struck by object or trapped with fishing gear such as rope or wire
- A net wound in the waist

Setting net 62 - Road equipment damaged due to ageing
- The body part is wrapped in the rope during the setting net
- Shackles bounce off during the setting net
- Struck against a mesh or trapped in fishing gear the rope or wires burst and struck
- Slip and fall while hauling
- Road equipment damaged due to ageing
. - Risk of net lumps falling off and getting hit
Hauling net 125 - Struck in rope or wire during the hauling net
- Fits lines or fishing nets that pass through the block
- Hull shaking and falling in the stern
- Lift a net and hurt one's waist
- Struck by net, slipping due to fish or ice
- Wire rope burst and hit by net
. - Trap wire entrapment between winch and wire rope
Loading of catch ” - Hitting the fishing equipment while loading of catch
- Shackle released while loading
- Ladders fell and hit while working on ice in fishing space
- Fell into a fish hold or struck by net
- Hits the yard with fish during unloading operations
. - Lift weights during loading and unloading operations
Unloading 7 - Fall of ice hit while unloading
- Fall from the sea due to bad weather
- Broken rope and hit by body
- Moved to the ground or on another ship, fell on the water
- Fits rope for mooring
. - Falls in the net while cleaning up the fishing net after entering port
Entering port 2 - Entrapped winch while winding a rope to secure a ship
- Slip across a ship
- Fall in the water between ship and ship
- Feeling of pain while lifting heavy objects, a mysterious pain
- Knife cut finger on knife while preparing meal
- Slide up and down the stairs
Others at sea 141 - Sudden feeling of stomachache

Entrapped lock the door of a ship
Heart attack of unknown details

- Cancer

Discharge of blood or urine
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Table 8. 4M Analysis and 3E consideration of countermeasures, a written verdict example 1

Man

Machine

Media Management

Lack of vision Management director

Main cause Cognitive ability Mechanical equipment Operation type Education and training
. Safety education

Education Management director

Engineering Rule of law

Enforcement Installation of safety equipment

Placement of safety personnel
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Table 9. 4M Analysis and 3E consideration of countermeasures, a written verdict example 2

Man Machine Media Management
Main cause Lack .O.f Mechanical equipment Condition of the deck Management d1rc_:ctor
recognition Lack of education
. Safety education
Education Management director
Engineering Rule of law
Enforcement Wearing safety equipment
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