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Abstract - Gamcheon Port, which is one of three major harbors in the Port of Busan, is being operated to load, discharge and transport
a wide range of cargoes, including general cargo, fisheries, steel products, cement, etc,. The harbor, designated as a compulsory pilotage
area, provides pilotage services in compliance with relevant laws and regulations or arrival and departure of vessels in the Gamcheon
Port area. Some academic research on the marine trafic environment in Gamcheon Port has been conducted. However, the pilotage
environment and hazards to pilotage safety in the port have yet to be studied. Therefore, in this research, the pilotage environment ana
hazards to pilotage safety were identified, and it was confirmed that there are hazards to pilotage safety, such as vessels installed poor
fcilities including damaged pilot boarding arrangements, vessels blocking pilot’s view by her structures and fishing nets, vessels unable
to communicate in English, vessels not ©llowing VIS's order. The hazards to pilotage safety were also stratified, and the importance
of the hazards was verified in accordance with a survey based on Analytic Hierachy Process(AHP) for Busan Harbor pilots, and saety
measures to secure pilotage safety were examined to secure the safety of vessels calling Gamcheon Port.

Key Words - Gamcheon port, marine pilot, Gamcheon Port pilotage area, pilotage saety, pilotage environment, hazards to pilotage satety
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21.3%
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(Unit: No.)

Vessels piloted
Gam-~
cheon
6,733
7,569
6,207

6,386

6,452

Busan
34,792
35,586
33,001
30,475
30,326

10.6%
11.9%

Ratio
12.0%
11.9%
12.0%

Gam-—
cheon
10,084
11,144
10,711
10,012
10,526

Vessels calling

94,816
93,701
39,018
83,792
338,015

Source: BPA(2023), BHPA(2023)
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Fig. 1 Pilot boarding area at Gamcheon Port under normal
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Fig. 2 Designated areas to analysis marine incidents
occurred in ports of Busan and their fairways

Table 2 Accidents status occurred in Gamcheon Port
(Unit: Case)

Accident Types 2018 | 2019 | 2020 | 2021 | 2022
Collision 0 4 1 2 2
Capzizing 0 0 0 0 0
Sinking 2 0 1 0 0

Fire, explosion 0 2 2 2 2

Safety accident 0 1 2 1 1
Contact 1 0 0 0 0
Grounding 0 0 0 0 0

Engine & Aux
machinery 2 2 2 0 2
damage

Floatmg matter 0 1 1 1 0

coiled
Pollution 11 7 1 2 8
Flooding 0 1 0 0 0
Steering gear 0 1 1 0 0

damage

Propeller damage 0 0 0 0

Others 1 0 0 0 0
Total 17 19 11 8 15

Source: KOMSA(2023)

Table 3 Accidents status occurred in Port of Busan and

fairways (Unit: Case)
2018 2019 2020 2021 2022 TOTAL
85 98 76 66 81 406

Source: KOMSA (2023)
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Table 5 Pilotage records of busan harbour pilots’ associtation (2019~2022) Source: BHPA(2023)
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Table 6 Near-miss cases during piloting in Gamcheon Port

Table 7 Hierarchy of hazards to pilotage-safety

No. Caes 1st 2nd ..
) ] Hierarchy| Hierarchy Description
1 | Contact near-miss on double-banking
— - - gi?.o r ¢ Vessels calling Gamcheon Port
9 Colhs1on. near-miss  on double-banking under Conshjl(fgl © with damaged pilot boarding
dead-ship condition facil t.p 4| arrangements or old navigation
5 | Collision near-miss with the east breakwater due to act 1hl.es an equipment in poor condition
steering failure machineries : : _
o ] ] H d Blocked Vessel blocking view of a pilot
Collision near-miss with a trawler exempted from azzzr S oc at steering position by her
4 | VTS act due to blocked view of a pilot caused by 0 | Fle'vlvt structures and/or fishing nets,
ship’s structure and crane VESSELS of prio etc.
.. . . . . Vessels whose master and crew
5 C0111§1op near-miss with a small oil tanker breaching Unable to cannot communicate in English
VTS's instruction . so that steering orders and
communicate -
. ] ] ] ] engine orders cannot be executed
g | Collision near-miss with a small vessel, which did rightly and promptly.
not listen and answer VHF communication Embarking
. . . . and Embarking and disembarking at
7 | Collision near-miss due to malfunction of CPP engine disembarking| Gamcheon pilot boarding area.
3 Falling near-miss due to bad installation condition of pilot - -
ship's pilot ladder Unique Arrival and departure of a ship
hazard Dead-shi or shifting a ship under
9 |Falling near-miss due to cutoff ship’s pilot ladder a(?f S eizliotas ep uncontrollable condition of ship’s
pilotage b g engine and/or steering gear with
10 | Falling near-miss due to ship’s heavy rolling tug boats.
— - - _ Double-banking a ship to another
1 tCoorét)act rllleag: gl(l)ssim%h ahi)fr due to a master unable Doubilr? bank vessel on a berth or banking
. mication m Eng - 1 £ with the other vessel. (Incl.double
12 Collision near-miss with the Doo-do island due to pilotage banking a dead-ship)
strong transverse current B
P — Strong Strong current flowing almost
412 =AM Selga P23 current transversely around Doo-do
3%e] TAG Aduke] s A T F AT around island and south breakwater on
3 FATES Badon AR A obd wAS W6l Doo-do ﬂoc.)d tide and ebb tide.
 erer e . ) B o . Vessels Self-pilotage vessels or small
= UdE= HARY, Dead-ship, AloF A1g, =dAL sapd A Hazards | Preaching |vessels breaching instructions of
o) 1R S, EE) S VHR A VIS AN | UG | VIS VTS s o dhring course
oldl =o] olo] o83l lolx} 7FH o] =A o environm —
13 5ol MTAE‘r. 1243k 13} 3 ghol| A 9] A4 <] e Vessels exempted from applying
TH o= T Fig7a o] =A% fsars 7= during vessel traffic service act such as
gttt =Xk 9alerE =7 w=AAMEle] 9 wA piloting Vessels ~ fishing vessels engaged in
} ] . o exempted | internal sailing, departing from
A9 1 Y, B4 F 9F Ao ¥or AFs ¥ from vessel | No.4 pier of Gamcheon Port,
59 A=S REsgon Table 7& EMGA 9ajors traffic small supply vessels and etc, or
. nosl Ay ’ service act | vessels calling Gamcheon Port
ASEE 23 A WEelth without listening VHF channels
and/or installing AIS.
Hazards to pilotage—safety
in Gamcheon Port
|
[ I
Hazards of Unique hazards of Hazards of environment
Vessels pilotage during pilotage
l | [ 1
Poor Blocked Unable to Embarking Dead—ship Double— Strong Vessels Vessels
condition of view of communicate and pilotage banking current breaching exempted
ship’ s pilot disembarking pilotage around VTS from
facilities pilot Doo—do instruction vessel traffic
and island service
machineries act

Fig. 7 Structure of AHP analysis for hazards to pilotage-safety in Gamcheon Port
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Under 5Y
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Age
Under 39Y
40Y ~49Y
50Y ~59Y
Over 60Y

Table 8 Age and experience of respondents
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Defective vessels
159 | 272 | 284 | 265
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Vessels inspected
2019 | 2020 | 2021 | 2022 | 2019 | 2020 | 2021 | 2022
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Table 9 PSC inspection status (2019~2022)
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* Figures in () are numbers of vessels detained
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