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APL England (MO-2020-002)
• Date of occurrence: 24 May 2020

• Departure: Ningbo, China

• Destination: Melbourne, Australia

• Cargo Capacity: 5,780 TEU

• Flag: Singapore

• IMO: 9218650

• Damage: Substantial (50 containers         
       lost overboard)

2

Case Studies — ATSB investigations 
involving container losses overboard:
APL England, YM Efficiency &
Pacific Adventurer
Presented by
Captain Alroy DCosta
Transport Safety Investigator
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4

Midnight

24/0610

Rolling

Sydney

Newcastle

APL England 

3

22 May
• Low pressure high 

swell off SE Australia

24 May
• 0215 hrs — very 

heavy rolls
• Course changes
• 0610 hrs — very  

heavy rolling
 46 NM SE of Sydney
 Speed 7 knots
 Force 9, Sea state 7 
 Swell 4.5 m
 ME stop

Brisbane

Coral Sea

Melbourne

APL England 
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Findings
• Badly corroded container securing devices (Bay 30)

6

APL England 

5

0700
24 May

Bay 30 Bay 62

50 containers lost overboard: A view from the bridge…

APL England 
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Findings
• Possible parametric rolling

8

APL England 

7

Bay 62

APL England 
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YM Efficiency (MO-2018-008)
• Date of occurrence: 1 June 2018

• Departure: Kaohsiung

• Destination: Sydney

• Capacity: 5,780 TEU

• DWT: 52,773 t

• Flag: Liberia

• Class: ABS

• IMO: 9353280

• Damage: 81 containers lost overboard, 62 containers 
damaged, significant damage to ship’s accommodation 
ladder, superstructure and cargo structures

9
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What happened? • 9 March 2009:
50 TEUs of NH₄NO₃ prills
loaded on deck (for 
discharge in Indonesia)

• 10 March 2009:
Severe weather (tropical 
cyclone Hamish)
Extreme rolling near 
Cape Moreton 12

Pacific Adventurer

Pacific Adventurer (MO-2009-002)
• Date of occurrence: 11 March 2009

• Departure: Newcastle

• Destination: Brisbane

• Capacity: 1,123 TEU

• DWT: 23,737 t

• Flag: Hong Kong China

• Class: LR

• IMO: 9003847

• Damage: Ship (minor), oil pollution 270 t

11
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2 fuel oil tanks 
ruptured 

~270 t of fuel oil 
spilled 

~38 miles of 
coastline affected

What happened?

13

Pacific Adventurer

Loss of 31 containers, hull damaged 
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Key safety messages
• Early decisions strongly influence escalation and 

environmental consequences
• IMDG Code compliance for packaging is critical
• Cargo securing systems must be maintained, 

inspected, and applied consistently 
• Pivotal role of coastal States, flag States and 

classification societies with regular inspections

16

Pacific Adventurer

Why it happened?
• Probable synchronous (resonant) rolling
• Full consideration not given to course changes 

and ballast distribution 
• Poor condition and inconsistent application of 

lashing equipment
• Packaging and hatch cover securing 

vulnerabilities
• Inspection and maintenance of equipment 

inadequate (NO THIRD-PARTY OVERSIGHT) 15

Pacific Adventurer
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The Australian perspective:
AMSA Focused Inspection Campaigns (FIC)
• 1 Aug to 31 Oct 2020 (208 inspections)

– 12 ships exceeded max permissible stack weights (5.8%)
– 8 ships did not comply with weight distribution (3.8%)
– 8 ships with inadequately secured cargo (3.8%)
– 2 ship detentions (incorrect use of portable lashing 

equipment; hold pontoons securing pins defective)

18

Container losses - what’s being done?
• IMO: Mandatory 

reporting of ANY 
lost /drifting 
containers (2026)

• Administrations: 
Focused 
inspection 
campaigns
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Rena
(2011—900)

MOL Comfort
(2013—4,293)

One Apus 
(2020—1,816)

APL England 
(2020—50)

Maersk Essen 
(2021—750)

Maersk Eindhoven 
(2021—235)

Zim Kingston 
(2021-109)

World Shipping Council

MSC Zoe
(2019—342)

World Shipping Council 2025 update:
• 576 containers lost at 

sea in 2024, out of 
250 million transported

• Increase since 221 in 
2023

• Well below 10-year 
average of 1,274/yr 

19

(2020-2022) 2,301/yr

(2021-2023) 1,061/yr

(2022-2024)  489/yr 

3-year averages:
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Questions?

Australia (AMSA’s) continued focus…
• Attending to ongoing failures of fixed physical 

securing arrangements. Read more…
• Continued PSC focus (including 2026 CIC by Tokyo 

MOU/ Indian Ocean MOU)
• Detainable deficiencies per year (cargo):

– 2025: 2 (lashing materials; containers on deck)
– 2024: Nil
– 2023: 2 (missing cross-lashings, another tanker ops)
– 2022: 2 (both lashing materials) 21
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AI generated image

01 | Incident overview

Engine Cadet, male, 24 years old

~10 months sea time

1.9 months onboard      

Pinned under ~1,350 kg steel plates

A routine task

A familiar space

A fatal occurrence 

CONFIDENTIAL

CONFIDENTIAL

When it is not cargo:
FATAL LESSONS IN ONBOARD STORAGE
from the China Ace investigation (2024)

Capt. Dorothy Sim
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No. of 
plates 

Dimensions 
(mm) 

(thickness x width x length)

~ Weight 
(kg) per 

plate

~ Total 
weight (kg)

Remarks

4 2 x 914 x 1829 26 105 Sheet B (partitions)

1 5 x 1510 x 2000 142 142 Sheet A (base footing)

2 6 x 1510 x 2000 170 340 -
17 3 x 1510 x 2000 55 930 -

1 3 x 1510 x 2000 76 76
Back most of the plate 
stack, leaning against 

the railing

03 | Steel plates (delivered at shipyard and stored onboard the vessel since April 2024) 

CONFIDENTIAL

CHINA ACE 
Bulk carrier

IMO number 9957634

Built 2023

Gross tonnage 108,985 

Length overall 299.9m

Breadth 50.0m

02 | The vessel

CONFIDENTIAL
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05 | Issues missed during risk assessment

• Assumed task duration

Selection, lifting and relocation of steel 
plates expected to be brief

• Unrecognised hazard

Falling risk from remaining leaning plates 
not anticipated

CONFIDENTIAL

04 | The set up

• Vertically stacked on a 
wooden pallet in the 
steering gear room and 
secured to a railing by a 
rope

• Rope removed to select 
plates and remaining 
plates were not re-
secured

CONFIDENTIAL
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06 | Analysing the issues

Risk Assessment treated as formality

Environmental conditions not fully considered

Remaining plates not re-secured as brief move expected, 
but weight of selected plates caused delays

Plates exceeded 25 kg per person (COSWP reference on maximum 

weight for manual lifting)

Plates stored near stairway made access and rigging of 
lifting (rescue) equipment difficult1

2

3

4

5

Remove 
any one 
issue – 
and the 
incident 

likely 
does 
not 

occur.

CONFIDENTIAL

Hazards and control measures recorded as very unlikely to cause 
harm with a moderate severity of harm.

05 | Issues missed during risk assessment

CONFIDENTIAL
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C
Steel plates 

left 
unsecured 

after 
selection

S
Crew 

focused on 
end task and 

missed 
safety 

hazards

E
Rough seas 
and pitching 

were not 
considered

U
Human 

strength, 
weight, 
fatigue, 
visibility

R
Update 

continuously  
for changing 
task stages 

and sea 
states

E
Cadet tried 

to stop falling 
plates 

(reactive 
instinct)

08 | Safety takeaways

CONFIDENTIAL

System Environment Control Understand Reassess Expect

Fleet wide safety campaign

Purpose build storage rack

Revised Risk Assessment 
process

07 | Safety actions by the Company

CONFIDENTIAL
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09 | Summary

S See the entire system

E Evaluate the environment

C Control the hazards before the task starts

U Understand the real limits

R Reassess continuously

E Expect human instincts

CONFIDENTIAL
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CONTENTS
1 General
2 Contents of CSS Code 
3 CSS Code Annex 13 (Calculation Method)
4 Summary

CSS Code 
Code of Safe Practice for Cargo Stowage and Securing
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General Information

Sliding

Tipping

F

F

- Why the CSS Code is needed?

General Information
- Why the CSS Code is needed?

“Ship Motion”
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General Information
- Relevant regulations : SOLAS
SOLAS Ch.VI Reg.5 “Stowage and Securing”
All cargoes, other than solid and liquid bulk cargoes, cargo units and cargo transport units shall be 
loaded, stowed and secured throughout the voyage in accordance with the Cargo Securing Manual 
approved by the Administration. In ships with ro-ro spaces, as defined in regulation II-2/3.41, all 
securing of such cargoes, cargo units and cargo transport units, in accordance with the Cargo Securing 
Manual, shall be completed before the ship leaves the berth. The Cargo Securing Manual shall be
drawn up to a standard at least equivalent to relevant guidelines developed by the Organization***.
***Refer to the Guidelines for the preparation of the Cargo Securing Manual MSC/Circ.1353.

SOLAS Ch.VII Reg.5 “Cargo Securing Manual”
Cargo, cargo units* and cargo transport units, shall be loaded, stowed and secured throughout the 
voyage in accordance with the Cargo Securing Manual approved by the Administration. The cargo 
Securing Manual shall be drawn up to a standard at least equivalent to the guidelines developed 
by the Organization.** 
* Resolution A.714(17)
** MSC/Circ.1353.

Cargo Securing Manual approved by the Administration shall be provided on board all 

international voyage vessels that loaded all cargoes other than solid and liquid bulk cargoes.

General Information
- Why the CSS Code is needed?
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CONTENTS
1 General
2 Contents of CSS Code 
3 CSS Code Annex 13 (Calculation Method)
4 Summary

General Information
- Relevant regulations 

• MSC Cir.1352 : Amendments to the code of safe practice for cargo stowage and 

securing

• MSC Cir.1353 : Revised guideline for the preparation of the CSM

(OLD MSC. Circ.745)

• Res. A. 489(12) : Safe stowage and securing of cargo units and other entities in ships 

other than cellular container ships

• Res. A. 533(13) : Elements to be taken into account when considering the  safe 

stowage and securing of cargo units and vehicles

• Res. A. 581(14) : Guidelines for securing arrangements for the transport of road 

vehicles on Ro-Ro Ships

• Res. A. 714(17) : Code of safe practice for cargo stowage and securing

• CSS Code : Code of safe practice for cargo stowage and securing
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Contents of CSS Code
- Definition

 Standardized Cargo means cargo for which the ship is provided 
with an approved securing system based upon cargo units of 
specific types.

 Semi-standardized Cargo means cargo for which the ship is 
provided with a securing system capable of accommodating a 
limited variety of cargo units, such as vehicles, trailers, etc.

 Non-standardized Cargo means cargo which requires individual 
stowage and securing arrangements.

 Maximum Securing Load (MSL) is a term used to define the 
allowable load capacity for a device used to secure cargo to a 
ship.

Contents of CSS Code
CHAPTER 1  – General (Ship’s particulars)

CHAPTER 2  – Securing Devices and Arrangements

CHAPTER 3  – Stowage and Securing of Containers and Other Standardized Cargo

CHAPTER 4  – Stowage and Securing of Semi-Standardized Cargo

CHAPTER 5  – Stowage and Securing of Non-Standardized Cargo

Annex 1 - Containers on non-container ships

Annex 2 – Portable tanks

Annex 3 - Portable receptacles

Annex 4 – Wheel-based cargoes

Annex 5 – Heavy cargo items

Annex 6 – Coiled sheet steel

Annex 7 – Heavy metal products

Annex 8 – Anchor chains

Annex 9 – Metal scrap in bulk

Annex 10 – Flexible intermediate bulk containers 

Annex 11 – Under-deck stowage of logs

Annex 12 – Unit loads

Annex 13 – Semi-standardized and Non-standardized cargo
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Contents of CSS Code
- Portable securing devices – list, arrangement, detail drawing
 Specification for portable cargo securing devices 

1) A list and/or plan of the portable cargo securing devices

① name of manufacturer

② type designation of item

③ material(s)

④ identification marking

⑤ strength test result

⑥ result of non-destructive testing

⑦ maximum securing load (MSL)

2) Arrangement and MSL for portable cargo securing device

3) Inspection and maintenance schemes

 Container vessel shall be fitted with KR type approved ones.

 Information for the use and maintenance of each type of devices

 Certificate or appropriate documents for each portable fitting for cargo 
securing on board the vessel is to be supplemented to CSM as far as 
practicable under responsibility of the Master.

or Certificate 
issued by KR

Contents of CSS Code
- Specification for fixed cargo securing devices

 The number, locations, type and MSL of the fixed devices used to 
secure cargo should be indicated on this section 

1) a list or/and plan should include information as applicable regarding;

① name of manufacturer

② type designation of item

③ material(s)

④ identification marking

⑤ strength test result

⑥ result of non-destructive testing

⑦ maximum securing load (MSL)

2) Arrangement, type and MSL for fixed cargo securing device

3) Inspection and maintenance schemes

 Existing ships(K/L until 1998.01.01) => only Arr't & MSL

 Supporting structures under fittings shall be confirmed.

 The securing devices shall be Classification Societies’type 
approved ones.

 It should be approved by Classification Society, if there are any 
revision.

or Certificate 
issued by KR
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Contents of CSS Code
- Inspection and maintenance schemes & Record book

 Inspection and maintenance should be carried out regularly.

 Record book should contain procedures for accepting, maintaining 
and repairing or rejecting cargo securing devices and record of 
inspections.

Contents of CSS Code
- Fixed/Portable cargo securing device
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CONTENTS
1 General
2 Contents of CSS Code 
3 CSS Code Annex 13 (Calculation Method)
4 Summary

Contents of CSS Code
- Regulation based on cargo type

Cargo type Safe Stowage and Securing (CSS Code)

Non-
Standardized 

Stowage
(General Cargo 

Ship)

1) Containers on deck of ships which are not specially designed and 
fitted for the purpose of carrying containers (Annex 1)

2) Portable tanks (Annex 2)
3) Portable receptacles (Annex 3)
4) Wheel-based (rolling) cargoes (Annex 4)
5) Heavy cargo items such as locomotives, transformers, etc. (Annex 5)
6) Coiled sheet steel (Annex 6)
7) Heavy metal products (Annex 7)
8) Anchor chains (Annex 8)
9) Metal scrap in bulk (Annex 9)
10) Flexible intermediate bulk containers (Annex 10)
11) The under-deck stowage of loss (Annex 11)
12) Unit loads (Annex 12)
13) Semi-standardized and Non-standardized cargo (Annex 13)

Semi-
Standardized 

Stowage
(Ro-ro Ship)

Wheel-based (rolling) cargoes (Annex 4)
Guidelines for Securing Arrangements for the Transport of Road 

Vehicles on Ro-Ro Ships (Appendix 4)

Standardized 
Stowage

(Container Ship)

Cargo Safe Access Plan (CSAP) (Annex 14)
Container Securing Arrangement (CSA)
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CSS Code Annex 13
- Calculation example for securing (General Cargo Ship)
 For ships of a length other than 100 m and a service speed other than 15 knots, 

the acceleration figures should be corrected by a factor given in table 3 
(CSS/Annex 13.7).

 In addition, for ships with B/GM less than 13, only the transverse acceleration 
figures should be corrected by a factor given in table 4 (CSS/Annex 13.7).

Table 3. Correction factors for length and service speed

Table 4. Correction factors for B/GM

17

CSS Code Annex 13
- Calculation example for securing (General Cargo Ship)

The basic acceleration data is to be considered as valid under the 
following operational conditions;

1) Operation in unrestricted area          2) Operation during the whole year
3) Duration of the voyage 25 days         4) Length of ship 100m
5) Service speed 15 knots                     6) B/GM ≥ 13

Table 2. Basic acceleration data
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CSS Code Annex 13
- Calculation example for securing (General Cargo Ship)

19

CSS Code Annex 13
- Calculation example for securing (General Cargo Ship)
 MSL(Maximum Securing Load): Allowable load capacity for a device used to 

secure cargoes to a ship

 Safety Factor

Calculated Strength(CS) of securing devices = MSL/S.F (Safety Factor = 1.5)

e.g. MSL(90 ton) -> CS(60 ton) 

 Friction Coefficients

Friction contributes towards prevention of sliding
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CSS Code Annex 13
- Calculation example for securing (General Cargo Ship)

(Calculation Example)

21

CSS Code Annex 13
- Calculation example for securing (General Cargo Ship)
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CSS Code Annex 14
Guidance on providing safe working conditions for securing of containers on deck

The Annex provides the guidance on producing a Cargo Safe Access Plan (CSAP).

 Scope: Ships which are specifically designed and fitted for the purpose of carrying containers 
on deck

- Introduced by 2010 Amendments with implementation date of 1 January 2015.
- Should be reviewed in an integrated manner on the early design stage (requiring 

close cooperation among the Shipowner, Shipbuilder and Classification Society).

 Design Considerations

 Can personnel safely access the lashing positions?
 Is the working space provided with sufficient width and 

clearance?
 Are the storage locations and operating positions of lashing 

equipment arranged in a practical manner?
 Can personnel work ergonomically without excessive or 

awkward posture?
 Is rapid evacuation and rescue access possible in an 

emergency?
 Is adequate lighting provided for night work or restricted-

visibility conditions?

Calculation for standardized cargoes
- Classifications’ activities on Lashing Software  
1. Securing calculation for standardized cargoes (containers) is to be complied with requirements of 
Classification Societies.

2. Calculations are performed using lashing software developed by each Society.

3. The software includes roll prediction tools which incorporate hydrodynamic data and hull shape to 
assess roll behaviour.
- Mis-declared cargo weight leads to improper cargo distribution, which can significantly affect 

ship’s center of gravity and alter the roll motion characteristic!

4. IACS has recently published new IACS Resolutions to prevent container loss at sea.
- UR C6: Requirements for lashing software (Implemented from 1 July 2025)
- UR C7: Approval and certification of container securing systems (Implemented from 1 July 2025)
- UR C8: Allowable wear, tear and corrosion of container securing systems (Under development)

5. On going work: Harmonization of container stack assessments 
- Focus on harmonizing design loads with different container tier
- Discussion under way at IMO: revision of MSC.1/Circ.1353 Rev.1 to include a harmoizied standard    
for lashing software to permit lashing software as a supplement to the Cargo Securing Manual
- IMO CCC/DG report will be submitted to CCC12 in June 2026. 
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CSS Code Annex 14
Guidance on providing safe working conditions for securing of containers on deck

MSC Circ. 1353

 Hand Rails;

 Platforms;

 Walkways;

 Ladders;

 Access Covers;

 Location of Equipment Storage 
Facilities

 Lighting Fixtures;

 Container Alignment on Hatch 
Covers/Pedestals;

 Fittings for Specialized Containers, 
such as refer plugs/receptacles;

 First aid Stations and Emergency 
Access/egress;

 Gangways; and

 Any other arrangements necessary 
for the provision of safe access

CSS/Annex 14 Supplement

����	������������
	��������	��	���	������	�������������	����	������	��� �
��

��



Thank You for your attention!

www.krs.co.kr

Lee Kyungmo/ Ship Technology 1 Team
hull1@krs.co.kr

Summary

 “Cargo Securing Manual” shall be provided on board all international 
vessels loaded all cargoes other than solid and liquid bulk cargoes.

 The manual shall comply with the CSS Code and be approved by 
Societies, if there is any revision to cargo securing devices.

 The CSS Code includes annexes to provide guidance for securing various 
types of cargo.

 “Cargo Safe Access Plan(CSAP)” shall be inserted into the Cargo Securing 
Manual for ships carrying containers on deck, keel laid on or after 1 
January 2015.

 The securing calculation for semi-standardized & non-standardized 
cargoes shall be carried out in accordance with CSS Code Annex 13 and 
for standardized cargoes(containers), shall be performed based on 
requirements of Societies, using lashing software.

 At IMO, the development on harmonizing container stack loads among 
Societies is currently underway. 
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이현욱 검사관
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① Cargo Securing Manual (CSM) 점검 사항
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② Cargo Securing Manual (CSM) 준수 여부

① Cargo Securing Manual (CSM) 점검 사항
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③ Cargo Securing Manual (CSM) 에 따른 유지/보수 
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④ 화물 적재 상태는 선교 시계 요건에 적합

°
on either side under all conditions of draught, trim and deck cargo;
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④ 화물 적재 상태는 선교 시계 요건에 적합

④ 화물 적재 상태는 선교 시계 요건에 적합
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2026 Internat ional Workshop

IMO Res MSC.581(110)
Revised Recommendation for Entering Enclosed Space Aboard Ships

Overview of IMO MSC.581(110) Flag Requirements Comparison

Main Changes and Actions

Recent PSC Inspection Focus Areas

FAQ Case study

Practical Implications of seafarers

IMO Res MSC.581(110)
Revised Recommendation for Entering Enclosed Space Aboard Ships

2026. 06. 19.
KR Statutory System Certification Team 
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History

Res A.864(20)
Recommendations for entering enclosed spaces aboard ships

Res A.1050(27)

New ly  Adoption

CHAPTER 01 Introduction &  Background

IMO Res MSC 581(110)

Revised Recommendations for entering enclosed spaces aboard ships

Res A.581(110)
Revised Recommendations for entering enclosed spaces aboard ships

SOLAS Reg III/19.3.6

SOLAS Reg XI-1/7

SOLAS Chap IX  and ISM Code

Enclosed space entry and Recue drill

Carrying of atmosphere testing instrument for enclosed spaces

Require management for the safe operation of ships

Maintenance of  the ex isting Convention

CHAPTER 1
Introduction & Background

IMO Res MSC.581(110)
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CHAPTER 01 Introduction &  Background

Meaning of  Enclosed Space

CHAPTER 01 Introduction &  Background

IMO Res MSC 581(110)

①

③

②
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CHAPTER 01 Introduction &  Background

Safety  Management for  Entry  into Enclosed Space

③

④

CHAPTER 01 Introduction &  Background

Safety  Management for  Entry  into Enclosed Space

①

②
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CHAPTER 01 Introduction &  Background

Authorization of  Entry

①

②

③

CHAPTER 01 Introduction &  Background

Risk  Assessment &  Control

①

②

③
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CHAPTER 01 Introduction &  Background

Testing Atmosphere

①

②

③

CHAPTER 01 Introduction &  Background

General Precautions

①

②

③

④
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CHAPTER 01 Introduction &  Background

Precaution During Entry

①

②

③

CHAPTER 01 Introduction &  Background

Testing Atmosphere

④
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CHAPTER 01 Introduction &  Background

Hazards Related to Specifi c Ships and Cargo

①

②

③

CHAPTER 01 Introduction &  Background

Precaution During Entry

①

②

③
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CHAPTER 2
Flag States Guidance and Main Changes 

IMO Res MSC.581(110)

CHAPTER 01 Introduction &  Background

Emergency Response &  Conclusion

①

②

③
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CO2 Monitoring & Limit

Enclosed Space Register

Risk Assessment & Emergency Response Plan

Enclosed Space Entry Permit

No Single - Person Entry

Training and rescue drill

IMO Res MSC.581(110)

Technical & SMS Aspect Operational SMS Aspect

Flag States Guidance

Liberia Flag Instruction

More flag States are expected to issue flag instructions on MSC.581(110) in the future

CHAPTER 02 Flag States Guidance and Company SMS Procedures

Marshall Island Flag Instruction

Danish Flag Instruction Panama Flag Instruction
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CHAPTER 3
PSC Issues and FAQ

IMO Res MSC.581(110)

Co2 Monitor ing Enclosed Space Entr y  PermitEnclosed Space Register

Main Changes in MSC.581(110)

CHAPTER 02 Main Changes and Actions

Co2 Limit Enclosed Space Emergency 
Response Plan

No Single-Person Entry

Training and Rescue Drill
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Inquiry  from Shipow ners maintain onboard Gas Detector
“ This is a matter  of  shipow ners discretion for  the implementation of  SMS"

CHAPTER 03 PSC Issues & FAQ

CHAPTER 03 PSC Issues & FAQ
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Thank you

KR Statutory System Certification Team
Surveyor KANG Hyunseok 

CO N CL U S I O N
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