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Executive Summary

Proposed guidelines can be used to develop a new SMS or strengthen an existing SMS

Understanding the safety principles of the WAPS technology lays the foundation for managing operational risks
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SMS development should be based on rigorous risk assessment(s) and tracked developments of WAPS 
technologies in industry and research 

Learning and continuous improvement are essential during initial stages of technology uptake and 
development

WAPS

The human element and associated risks should be addressed to enhance the SMS 
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List of acronyms

EMSA European Maritime Safety Agency

GHG Greenhouse Gas

ISM International Safety Management

MOC Management of Change

MTF Maritime Technologies Forum

PPE Personal Protective Equipment

SMS Safety Management System

Report citation
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[1] [2]

[3]

[4] [5] [3]

Term Description

[6]
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Disclaimer
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to achieve an equivalent thrust can vary 
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Rotor Sails

Wing Sails

Suction Sails
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Rotor sail Wing sail Suction sail

Height up to 35 m up to 50 m up to 26 m

4 m – 5 m 10 m – 20 m 3 m – 6 m

34 – 90 t 45 – 100 t 15 – 55 t

[5]

Technical Design and Integration Requirements (not in prioritised order):

• Stability calculations

• Safe access for maintenance

Operational Considerations (not in prioritised order):

• Heeling moments (intact stability)

• Manoeuvrability

• Voyage planning
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DNV
auxiliary systems

LR Systems

ClassNK
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Training:

Experience:
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• Voyage planning
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[7]

[8]

• Understanding WAPS operations:

• Identifying operational risks:

• Performing critical tasks safely:
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1. Open Water Navigation:

2. Port Operations:
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Air Draft

Weather Routing and Localised Conditions

Propulsion System Performance

[9]

Reliance on CCTV for Visibility

Stability

Course-keeping and Manoeuvrability

[6] [10] [11]

[12]

Cold Weather Conditions

Green Water
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Berthing and Unberthing 

Mooring and Anchoring

[13]

Cargo Handling

[4]

[14]
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Cause

Control system failure

Mechanical failure

Human error

intervention

CCTV malfunction

Inaccessible or malfunctioning manual controls

Integration failure

Escape route obstruction

Company policy gap
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Occurrences

Scope of Reportable Events

Reporting Framework

Roles and Responsibilities

Investigation and Analysis
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Data Review and Trending

Corrective Actions and Preventive Measures

Learning and Continuous Improvement
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• Structures

• Mechanical systems

• Machinery systems

• Safety system

Safety and Competence
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Human Element 

Continuous Improvement and Effective Feedback Mechanisms
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Strategic Planning and Management Review

Monitoring and Inspection
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Conclusions
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