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Abstract : The purpose of this study was to investigate the causes of collisions by examining 668 cases of merchant ship collision accidents that
occurred during the past 12 years (2010-2021) and analyzed them statistically. Further, the analysis results were applied to propose a human error
prevention collision avoidance (HEPCA) model. The statistical annual report of the Korea Maritime Safety Tribunal (KMST) and the collision investigation
report were investigated to collect data on the causes of collisions of merchant ships, and frequency analysis was performed using the statistical analysis
tool, SPSS Statistics. In the first-stage analysis, the causes of collisions were analyzed targeting 668 merchant ship collision accidents, and in the
second-stage analysis, the identified maximum frequency cause factors were analyzed in detail. The analysis results identified that 98 % of the cause of the
collision was the human error of the navigator, and the highest frequency was in the order of neglect of look-out > violation of navigation regulations
> improper maneuvering. The cause of the neglect of look-out was mainly neglecting continuous monitoring after the first recognition of the target ship.
The HEPCA model for human error prevention was proposed by applying the analysis results to the collision case of the investigation report. The results
of this study are expected to be used as educational materials at marine navigator educational institutions and in practice for avoiding collisions caused

by human errors of navigators.

Key Words : Merchant ship collision, Causes of collision, Navigator’s human error, Frequency analysis, Human error-prevention collision avoidance model
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Table 1. Analysis overview

Analysis 2

(Further analysis of the
results from analysis 1)

Analysis 1

(Cause analysis of collisions)

* Occurrence period: 12years
(2010-2021)
* Analysis target: merchant ship

* Further analysis of the
maximum frequency

- factor
collision 668 cases

22 B4 YUY

TR dole = FAEA F RIER2A(Frequency analysis)
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500
A: Neglect of look-out
450 437 B: Violation of navigation laws
400 C: Improper maneuvering
D: Mistakes in selecting and keeping the course
E: Negligence on duty
300 F: Inadequate response to the bad weather sailing
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b G: Inappropriate BRM management
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O H: Force majeure such as weather
200
150
9
100
50 \ ]
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Types of causes of collisions(Merchant ship)

Fig. 4. Analysis of causes of collision of merchant ships.
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700 | 641 B: Violation of navigation laws
C: Improper maneuvering
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Causes of merchant ship accidents

Fig. 5. Analysis of causes of accidents on merchant ships.
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Table 2. Frequency analysis result for ‘Negligence of look-out’

cause
Neglect of look-out Total
(Detailed cause factors) Count (%)
Total 511 (100)
@D Not look-out 83 (16.2)
@ Not recognizing the target ship 141 (27.6)
@ Neglect of continuous monitoring to the
target ship 287 (56.2)
A =g @7 ddidute] EAE ASTH
AAEA B3I A2 141727.6 %)°l ATk 01014 D2

i
o

[eX K]

[Eonun

el

RS

AA AAZ 8HA Qelo] 837(16.2 %) -2 YES T}
@ 24 2: Table 29] @, @

Table 3-& Table 204 D&<]
2l gujaate] EXE
224739 thsle] Pl acle getslr] ¢
&gk Aojr}.

93 OFE of = Folw
o stk B4 A

AL G 9l

o hebgeh. o

o

-

oft Hu

o

A S - S

3:}:
Gl

ol

N

r

(o=
ki

™ fo

ot —d

o2
ox
>,

N
1 Lo,
oft 1
2o
e
ol dlo

N

L5
B9, GA Ao
AAE A &7 duadete] 24 244
el FEALLE o]ojR AbgElZ) IdTh

= Akel

=

=

il
(o

=

=

2 o
B

Table 3. Frequency analysis result for paragraphs 1 and 2 of Table 2

gt hip (Dteied e frctery | CoLC0
Total 224.(100)
(D Drowsiness 34(15.2)
@ Drinking 8 (3.6)
(® Mobile phone use 12 (5.4)
@ Perform other tasks 121 (54.0)
(® Carelessness due to small talk 11 (4.9)
® 1 person on duty only 20 (8.9)
(D Not applicable 18 (8.0)
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Table 4. Collision cases by duty times (2010-2019)

Duty times OOW Count (%)
00:00~04:00 2" mate 128 (15.6 %)
04:00~08:00 1° mate 235 (28.7 %)
08:00~12:00 39 mate 156 (19.0 %)
12:00~16:00 2" mate 134 (16.3 %)
16:00~20:00 1¥ mate 87 (10.6 %)
20:00~24:00 39 mate 80 (9.8 %)
Total 820 (100 %)
3.22 2443 1F
BARE ] Fagk AJ 8RS AHEE] fg B4 A
Jdodul 2 & A EHH0 A 4~E 2 YEFGT(Table 2).
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HEPCA X @(Human Error Prevention Collision Avoidance Model)
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ol eFeiFig. 62 D).

(2) &<, #old, AIS T HF 9] 9 o] & A&ZH FA
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On going vessel

| @ Navigators should always be aware of the possibility of HR
@ Persistent look-out by sight, R/D, and AIS

H First recognition of TS |

(® Determining the risk of collision
@ Consider changing route when collision risk is high

1

(5 Continuous monitoring of TS & focus on look-out

i

-] ® Prevent drowsiness, especially early morning hours(04-08h. am)

H Close encounter with TS |

| @ Give-way vessel, COLREG rule 16 strict observance

+ Take early and substantial action to keep well clear

* MS - FV encounter, MS shall change its course to large angle
+

| ® Stand-on vessel, COLREG rule 17 (b) strict observance
* At close distance, stand-on vessel shall take action to avoid collision

%% Explanatory notes: A: Related to maintaining proper look-out,

B: Related to violation of navigation laws

% Acronyms: HR: Human Error, R/D: Radar, AIS: Automatic
Identification System, TS: Target Ship, MS: Merchant Ship,
FV: Fishing Vessel

Fig. 6. HEPCA Model.
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Fig. 7. Collision situation chart.
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