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@ Overview of Busan Port
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Busan Port Authority Busan Port, which opened as Korea's first trading portin 1876, is

the largest nationally managed trading port in Korea.

& Nature
A state-owned enterprise (SOE) established @ The world's second-busiest @ The world's seventh-busiest
under the Port Authority Act W»” transshipmentcontainer port W container port

(¥ Establishment

January 16,2004 Korea's No.1 Container Port  The World’s 2nd Largest Téiﬂ?:ﬁiﬁ?%i?t

3,701
@ Purpose Busan Port 24.88M TEU » 77.8% e o
To develop and manage port facilities, MincheonPort  344MTEU - 108% ST
strengthen Busan Port's competitiveness, and BPA" Gwangyang Port 206MTEU - 64% [ R
contribute to national economic growth M Ulsan Port 035MTEU - 11%
W Other ports 124MTEU - 39% *w20@90C2OoEC
(¥ Scope of Responsibilities o SRR R Sy e Gl

Source : Ministry of Oceans and Fisheries Integrated Port-MIS Statistics Source : Drewry Maritime Research

- Operation and management of Busan Port

- Construction and maintenance of port facilities .

- Execution of port redevelopment projects and The World's 7th Largest Container Port Excellent Connectivity No.of weekly services
marina facility management, etc.

s 0,000 TEU W Unit
A9 4388 2,488
3,542 3289 261
B 2401 259 oy 28
1446 180 m
. 1,283
Y gt -3
® ~“90900O =9 =0 “".;"‘

s G, b Sherntion i Toriin Reterdam m Singapore Shanghai Shenzhen Busan  Ningbo Kia Kaohsiung Qingdao
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@ Overview of Busan Port

Busan Port operates three specialized zones.

(¥ North Port, Gamcheon Port,and New Port

-
-

(¥ Facility Scale : Berth Length: 34 km | Total Berths: 159 | Cargo Handling Capacity: 24.88 million TEU/year (containers) | T%&Area 112.14Mm?

New Port
AGlobal Transshipment hub

© Berthing capacity: 29 Ships

© CargoHandling capacity:
16.59M TEU/year (containers)

© CargoType: containers, miscellaneous goods, etc.

Gamcheon Port o

Amultipurpose port for marine
products and miscellaneous goods

© Berthing capacity : 47 Ships
© CargoHandling capacity:
17.83M tons/year

© CargoType:fisheries, cement,
miscellaneous goods, etc.

North Port
Aregional footholdin Asia

© Berthing capacity: 21 Ships

© CargoHandling capacity:
6.45M TEU/year (containers)

© CargoType: containers, miscellaneous goods, etc.




@ Current Status of Mooring Operations at Busan Port
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“Mooring is essential to port operations, but operates within a highly vulnerable structure”

& Current Status o Structural Issue

- Workers contract with shipping lines rather than terminal operators.
T -I mooring service x -I 7 Total -> Workers are left outside the terminal operator’s safety
providers - workers mManagement system despite working within terminal facilities.

Contract Structure and Safety Manage

4 ) 4 N e

b =

T y ! No
Employment % . Employment
4 Contract MJ Contract
«— §— — i — ) PN

SHIPPING COMPANY MOORING COMPANY TERMINALOPERATOR
(Shipowner) (Mooring Workers) (Port/Terminal)

\ J - I J - / J

Workers operate within terminal facilities,
But are not covered by the terminal operator’s safety

management system.

= Average Mostly small
@ 65

age businesses

~

-




@ Current Status of Mooring Operations at Busan Port

Larger Vessels

Increased mooring 4™

line weight = Non-existence Inconsistent AN Heavy
« = | ofstandardized work practices relianceon
. ; v = safety - across service experience-
I-_Ilc_l'.)(her operational ' v—1 guidelines providers based
NSie = operations

Simultaneoususe 4
of vehicles and 4
winches A\

S

Challenges persist in establishing internal safety standards,
investing in equipment, and providing systemic training.

& Unfortunately, 2 fatal accidents occurred during mooring operationsin 2025

Changwon Regional Office of
Employment and Labor

A worker died when a
wire rope snapped during
combined winch and
vehicle-assisted mooring
operations.

Busan Regional Office of
Employment and Labor

A worker died when

he was caught between a
vehicle and a bollard

after a co-worker mistakenly
operated the vehicle.

- “ | "/:"‘;:-.I . /{ ¢ "
Use of winches p— S —— Complete ban
recommended ) Conflicting Safet on the use of winches )
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€© Busan Port Authority’s Efforts

& Conflicting government safety standards and funding constraints hindered rapid action

BPA took the lead in establishing the Busan Port Mooring Safety ManagementsSyste
and proposed institutional improvements to the government based on the newly establishec

Implementation Roadmap

Comprehensive survey on Establishment of Safety Safety Training Programs Policy Recommendations to
mooring sector Standards the Government

A | 2]
Y ¥ ¥
i ok ) e e

« Interviews - Classification of work stages - Establishment of safety training

+ Amendment of the Special Act

> . ! lage C onPort Safety .

+ Consultation meetings « Standardized safety guidelines program & facility - Strengthened registration

- On-site surveys and work procedures + Hands-on safety training rbeqt_Jlrements for port transport
usinesses

Establishment of the Port Safety Regular/ad-hoc monitoring to ensure
Consultative Body comprising

government agencies and relevant port implementation and continuous compliance
industry stakeholders with safety standards
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1) Result of Comprehensive Survey on Mooring Sector

Survey Overview

(¥ Target Group

12 mooring companies
in Busan Port

& Survey Period
March 2026 (one month)

(¥ Method

- Questionnaires
- Company interviews
- Field survey

& Field survey

103 mooring operations

- 68 berthing operations
- 35 departure operations

' Key Insights

: ‘ from the Survey

-

Workforce Demographics

Key Survey Findings

Companysize

Training Status

Average age

65 years old

. ; y : Continued expansion of
Aging Workforce High proportion of small businesses

Workload

Average workforce
[TT] 16.1 workers per company
EE . :
(Xt Small businesses with 10 or

fewer employees 45.5%

Operational Practices

Safety training completionrate
2 74.7%

Equipment and Safety Devices

Monthly workload

sl 191.5 nesverane

Aging workforce and a large
number of small-scale businesses

Primary work method

Combined use of
63 G‘V personneland
equipment

Significant variation in work
practicesand equipment

Equipmentinstallationrate 72.7%

Safetydevice installation rates:
- Sudden acceleration prevention 59.2%
- Autonomous Emergency Braking 25.5%

Wide var|at|on Additional safety

Need for improved safety
training completionrate
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e Establishment of Mooring Safety Management System at Busan Port
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1) Result of Comprehensive Survey on Mooring Sector

Field Survey Findings
Areas of Strong Compliance Areas Requiring Improvement Feedback from the field

& compliance with minimum

2 compliance with safetyrules 7100 o staffing requirements 62.1 % ] Need for safety standards
(Equipmentoperation, access control,etc.) (4 personnel and 6 equipment units) tailored to vesselssize Y
. & implementation rate of
% occurrence of prohibited access control measures  08.0 % & Governmentsupportfor e
practices % (securing safe work zones) standardized equipment
(Prohibited: line-carrying on the shoulder) o requwed
bollards with nearby
: obstacles 10.7 %
) occurrence of unsafe behavior 0 . :
(e.g., waiting in hazardous areas such as % 9 mstallathn rate ofsuc;lden 59 2 9 Insufficient rest areas
quayside railings) acceleration prevention oL %
L )L devices ) L )
AR Actions . . Survey findings and
4 Completed Corrective actions requested for Obstacle removal and recommendation shared
B8 (@sof April 2026) non-compliant companies housekeeping around bollards with the Ministry of Oceans and

Fisheries



e Establishment of Mooring Safety Management System at Busan Port
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2) Result of Comprehensive Survey on Mooring Sector

% Classification of mooring work stages and development of 2 Minimum Staffing Requirements by Operational Method

standard safe work procedures

Manul Line Pulling Vehicle- or Winch-Assisted

> Heavingli Line Pulling
01.Flag signaling ’ 02.Heavingline ’ 03.Manual line pulling
received ) - 4workers - 6 workers
: (2 atbow, 2 at stern)
(3 at bow, 3 at stern)

% Personal Protective Equipment (PPE) Requirements

04.Vehicle/winch- 05.Mooringline 06. Confirming work
assisted line pulling ’ securing . completion r J i ‘ L
g PR N

; Wearing - Mandatory before starting work
4 Guidelines ° Replace damaged or contaminated PPEs

- Regularly inspect PPE conditions and proper use




@ Establishment of Mooring Safety Management System at Busan Port T

2) Development of Mooring Safety Standards

Method 0 Vehicle-assisted line pulling

&\ Risk factor

* Fatal injury caused by
vehicle misoperation during
mMooring operations

Q Safety Measures

+ GPS-based sudden acceleration
prevention system
suppresses unintended acceleration
caused by operational error within
designated work areas using GPS

+ Autonomous Emergency
Braking(AEB)
detects pedestrians ahead using
sensors, provides warnings, and
automatically controls the vehicle

Method 9 Winch-assisted line pulling

& Risk factor

* Wire rope failure and struck-by
injuries caused by the
simultaneous operation of
a vehicle and a winch

O Safety Measures

- Shift the gear to Park(P) and
engage the parking brake

¢ Install wheel chocks

* Prohibit vehicle movement
during winch operations

* Prohibit workers from remaining
inside the vehicle during winch
operations



@ Establishment of Mooring Safety Management System at Busan Port BPAY |reusil

Development of a Comprehensive Mooring Safety Standards

Safety standards developed with the mooring industry and validated in the field

DEVELOPMENT PROCESS Publication of the Manual
® » B » i
- ¥ %

Mooring Industry On-site Verification Mooring Industry

2. BAR RUHEE G|

| 12 ST 4

EBNE 2 2RIV #EFY

49! ¥ B
L

SAFETY & STANDARD

ST 0| AABO| S|
S 240 ALEE o Piof
T

Consultation & Validation Workshop

Surveys, interviews, Site Inspection Review of Draft Standards,
and field visits by BPACEO Industry Feedback
(May ~ Jul. 2025) (Aug. 2025) (Oct. 2025)

IS AREA (99 WEA Ll FATR

IR 4440 221 e AR HD ete]
P4 0] et i,

v o &

ol SeiEl 408,
PR T
fiiedeitianteraatibmad @412 S {Schieman Knot) | 8 St B S CHE 2 A Ot &
“HAHZEN AUES BUSY G SR ol B e el — a
9 £k B2 248 U3 vigol ol R dpeogtiosy | A
oy o (=]

—1
Pre-work Safety Standard Work Emergency Use Emergency e - =
Checkpoints Procedure & Standards & Response R & F
P Precautions Maintenance Guidelines — P rp—
Ensure safety Step-by-step and Proper use and Prepared for any ey mos A e e
before work begins key cautions management situation s
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@ Establishment of Mooring Safety Management System at Busan Port

3) One Safety System, One Responsible Entity

After

Before

Shift from Shipping Line
Contracts to Terminal-

Based Management Shipping Line—Centered

Individual Contract Structure

Terminal Operator—Centered
Integrated Safety Management Syste

One contract, one safety

management system . 5 —_— . 3
e (1] (1] o
e el Gt Terminal
Operator
Include Mooring SHIPPING SHIPPING SHIPPING (Overall Safety Responsibility)
Service Providers LineA LineB LineC

in Terminal Safety Plans

Regular monitoring
and safety oversight

Mooring Mooring
Strengthen Service Provider | | Service Provider | | Service Provider v v v v v v
Government Safety ¥ ¥ ¥ ¥ ¥ ¥
Oversight Different Work Practices Across . i .
Shipping Lines Mooring Service Providers
Regular inspections O Fragmented Safety Management (Contracted)

and compliance checks Responsibilities

BPAY | 252520
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4) Mooring Safety Training

Korea's first dedicated Accident Case Study m Accident Case Study
N . e Program for Supervisors y Program for Supervisors
hands-on training facility ‘ 15 participants | 2 sessi > 1 1 40 participants | 5 sessi
; participan sessions ‘ . participan sessions
@ for mooring workers (March and November 2025) (November 2025)

' Hazards of - Planning and preparation of line mooring work
Mooring Work - Analysis of accident cases and
hazard factors, etc.

Bag

apar »

Theory 1 hour
- Safety rules and work methods for

Safety Procedures for Moor kers ( "
Mooring Work ooring workers (manua
- Identifying hazards and control measures, etc.
- Securing mooring ropes to the bollard
Practice re= On-site Practical on the quayside ' ' > hours
L Training - On-site safety practice by equipment type

and work stage

Prevention of accidents and promotion of a safer working environment

through enhanced safety awareness and practical skillsamong mooring workers




e Establishment of Mooring Safety Management System at Busan Port

5) Recommendations for
Institutional Improvements

6 ) Establishment of Sustainable

Safety Management System

(@ Legalization of mooring safety rules 51& ¥ Regularand Ad-hoc monitoring through the Port Safety Consultative Body

- Propose incorporation into the Port Safety Act
- Penalties for vilation, port access suspension

(@ Stronger registration requirements

- Safety capability assessments for mooring a™a
service provider registration
(including standards for facilities and equipment)

&/ Expansion of integrated safety -
Management system

- Improved contracting structure
centered on shipping lines

- Terminal operator-centered
safety management

From field challenges t
institutional impro

@ BusanPortAuthority BPAY

\ @ Terminal Operators =
Busan IE

Port Safety

Consultative StevedoreUni
\ Body evedore Union N

Busan Regional Office
of Oceans and Fisheries

gill] BusanRegional Office of .
,,% | Employmentand Labor

i Busan MetropolitanCity e

. BusanPortLogistics ¢}
Association
' Gyeongsangnam-do . KOSHA i
Province (Korea Occupational Safety e Korea Shipowners

/|
Association Q

and Health Agency)

~
Regular Monitoring Ad-hoc Monitoring
Once per Quarter 8% Stakeholder Roundtable
. Chepkpompliance yvith sa)fety standards Total 9 Sessions
- Verify implementation of improvement tasks (April ~ October)
- Collect field feedback
J
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O Key Achievements |

Strengthened Safety Management Expansion Across

Establishment of Integrated

Capacity in Mooring Operations Ports Nationwide

Safety Management System

+ @ Hands-on safety (¥} Adopted and incorporated
* l l ' “ training facilities into the Measure to

Strengthen the Preventions
of Safety Accidents

at Port Worksites

by the government

- Training for work procedures
and proper use of safety
equipment

Survey Manual Education &
Development Training

P S Traini
- - raining for small-scale
\ o F‘ s J . N .
Hr) ' Q Companies Promoted nationwide as
= a best practice model for

- Customized theoretical :
mooring safety

Policy ) Monitoring and hands-on training
Recommendations -7 sessions for 155 participants

A Busan Port model setting
the national standard for
mooring safety

Integrated safety management
system bridging policy, institutions,
and field operations

Improved safety management
standards in mooring operations

2025 0 June 2026 (to date)
2 Fatal Accidents ZERO Accidents
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