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Introduction

• ZES-Net Zero Emission Shipping Network

• Workshop 29 April 2020

• Agenda

• Methanol

• ShipRight(RBD) Procedures

• Design Screening Approach

• Lloyd’s Register EMEA

• Marine Classification Society

• Hamburg office

• Ship new construction
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Methanol as Fuel

• Methanol - Methyl alcohol, wood alcohol, methyl hydroxide

• Liquid fuel;

• Ambient conditions;

• ..

HFO MGO LNG Methanol

Density at 15oC [kg/m³] 989 max 900 448
(-160oC, 1 bar)

796

Lower heating value [MJ/kg] 40 43 50 20

Flash point [°C] >60 >60 -175 12

Auto ignition 250 - 500 540 464

Flammability limits 0.3 – 10.0 5 - 15 6 – 36
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International Code of Safety for Ships Using Gases or Other 
Low-Flashpoint Fuels - IGF Code
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Liquefied Natural Gas as Fuel

Lloyd’s Register EMEA

Heerema Marine Contractors Arctech Helsinki Shipyard Oy

Nauticor GmbH & Co. KG

Erik Thun AB



Sub-committee on Carriage of Cargoes and Containers
CCC 6/WP.3
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Design Development

• Ship design phases

• Concept design

• Initial design

• Basic design

• ..

• Stakeholders

• Naval architectural consultants

• Shipyards

• Ship owners

• Classification Rules and Regulations

• Statutory framework

• Process established in various new construction projects and orders
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ShipRight(RBD) Procedures

• Stage 1

Appraisal, Design and Safety Statement

• Stage 2

Appraisal, Risk Assessment

• Stage 3

Appraisal, Revision and Supporting Studies

• Stage 4

Appraisal, Final Design Assessment

• Scalable process to reflect degree of novelty and/or deviation(s), design 

complexity and safety considerations.
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International Code of Safety for Ships Using Gases or Other 
Low-Flashpoint Fuels - IGF Code Reference, Part A

4 General Requirements

4.1 Goal

‘..The goal of this chapter is to ensure that the necessary assessments of the risks involved 
are carried out in order to eliminate or mitigate any adverse effect to the persons on board, 

the environment or the ship..’

4.2 Risk assessment

‘..The risk management process should identify critical hazards resulting from both inherent 
design, and operational practices, and identify appropriate mitigations..’

‘..Typical risk management processes to be carried out

• Hazard Identification Study (HazID),

• Failure Mode and Effects and Criticality Analysis (FMECA),

• Hazard Operability Study (HazOP), and

• Quantitative Risk Assessment (QRA) for the quantification and establishment

of Safety Zones and exclusion zones as required by local regulation..’
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ShipRight(RBD) Procedures

• Define scope of novel or alternative design;

• Identify Classification and Statutory requirements not complied with;

• Determine safety objectives of Classification and Statutory requirements;

• Determine functional requirements to satisfy safety objectives;

• Determine integration requirements to meet safety objectives and functional 
requirements;

• Describe extent of deviation from Classification and Statutory requirements.
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ShipRight(RBD) Procedures

• Form assessment team - expertise, experience, relevance;

• Assessment method and acceptance criteria;

• Identify hazards, how hazards can occur, determine consequences, estimate 

likelihood;

• Categorise risk, determine if acceptance criteria are satisfied;

• Identify additional measures to satisfy safety criteria, justify safety or need for 

further assessment.
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ShipRight(RBD) Procedures

• Where criteria are not satisfied, a revision of the risk assessment based on 

revised assumptions, data, input and supporting studies are required.
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ShipRight(RBD) Procedures

• Formal review of the final design, with desired outcome to achieve an  

approved design.

• When Design Team and Lloyd’s Register are satisfied that all relevant issues 

have been addressed and documented, the Flag State Authority gets the 

recommendation to approve the alternative design and arrangement.

• Ref. MSC.1/Circ.1455
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ShipRight(RBD) Procedures

• Alternative design and arrangements are to be approved by

Flag State Authorities.

• ShipRight Risk Based Design (RBD) procedure has been

implemented to support Naval Architectural Consultants /
Shipyards / Ship Owners with their design developments to

obtain acceptance and to achieve approval by

Flag State Authorities.

• Prior to acceptance the hazards of a design, a technology or
a system are to be robustly identified and immediate

equipment consequences mitigated to an appropriate level.

• Novelty of Methanol as fuel installations.
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Design Screening

• Design Screening

• Stage 1

Appraisal, Design and Safety Statement

• Stage 2

Appraisal, Risk Assessment

• Stage 3

Appraisal, Revision and Supporting Studies

• Stage 4

Appraisal, Final Design Assessment
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Who

• Design team

• Typically Naval Architectural Consultant /
Shipyard / Ship Owner

What

• Joint design screening exercise

• Adopted from established RBD process

When

• Typically at project stage

• Pre-contract exercise

Why

• Confirmation of design concept and proposed arrangements

• Early involvement flag state authority as and if required

Design Screening Procedures

Lloyd’s Register EMEA



Design Screening Procedures

• Joint assessment of a proposed design

• Active stakeholder participation

• Drawings, data, information provided

• Deliverables

• Screening Report

• Explanatory design documents

• Flag state Authority
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Design Screening Scope

Aspects being reviewed

• Section 05  Ship design and arrangement

• Section 06  Fuel containment system

• Section 07  Material and general pipe design

• Section 08  Bunkering

• Section 09  Fuel supply to consumers

• Section 10  Power generation including propulsion and other energy converter

• Section 11  Fire safety

• Section 12  Explosion prevention and area classification

• …

• Section 16  Training, drills and emergency exits

• Section 17  Operation
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Summary

• Design development support

• Design screening as an introductory step to

RBD procedures

• Joint screening exercise

• Review of Methanol fuelled ship designs

• Confirmation of proposed arrangements

• Starting point to involve Flag State Authority

• Transparent documentation

• Co-operative approach
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