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The network project ZES-Net, Zero Emission Shipping
Network, is a cross-border German-Dutch INTERREG-
funded project. The project partnersaim for developing
and building smaller ships and harbor boats that have
zero emission propulsion installed. The fuel chosen is
a non fosile methanol as it is easy to be produced from
renewable sources and handling on board is similar to
conventional fuels.

This expert workshop shall focus on methanol as CO,-
neutral fuel for shipping in general and discuss the
current regulatory aspects that need to be addressed
using methanol onboard ships. Besides this general
issues, storing and handling methanol onboard ships
and possible energy converters like combustion
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Soren Berg
Tel: +49 (0) 491 926 1147
E-Mail: soeren.berg@mariko-leer.de

engines and fuel cells shall be highlighted.

Each topic will be introduced by short pitches from
different stakeholders which are followed by talks and
discussions in smaller groups. Important statements
and further steps will be documented as outcome of
this expert workshop to move on with implementing
methanol as fuel for shipping.

The workshop is organized in cooperation with the
Kompetenzzentrum GreenShipping Niedersachsen
FME and MARIKO GmbH.

Please register here:
Soeren.Berg@mariko-leer.de
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Methanol as Fuel

« Methanol - Methyl alcohol, wood alcohol, methyl hydroxide
« Liquid fuel;
« Ambient conditions;
LNG
Density at 15°C ka/m¥l 989  max 900 448 796
(-160°C, 1 bar)
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

Stat  Schiffstechnik  LNG-Schiff sAuto Eco« in Bremerhaven

Schfstechaik

LNG-Schiff »Auto Eco« in Bremerhaven
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CCC 6/WP.3

Sub-committee on Carriage of Cargoes and Containers

MARITIME

I TERNATIONAL E

SUB-COMMITTEE ON CARRIAGE OF CCC aWP.3
CARGOES AND CONTAINERS 12 September 2018
Bth session Original: ENGLISH

Agenda tems 3 and 8

DISCLAMER
A 3t Iis date of Issue, this document, In whole o In Dart, s subject to consideration by the IMO organ
1o which It has been submitted. Accordngly, lts conents are suoject to apomval and amendment
of a substantve and orating natue, which may be agre=d afer that date

AMENDMENTS TO THE IGF CODE AND DEVELOPMENT OF GUIDELINES FOR
LOW-FLASHFPOINT FUELS

UNIFIED INTERPRETATION OF PROVISIONS OF IMO SAFETY, SECURITY AND
ENVIRONMENT-RELATED CONVENTIONS

Report of the Working Group
GENERAL
1 The Working Group on Amendments to the |GF Code and Development of Guidelines

for Low-flashpoint Fuels met from 9 to 12 September 2018 and was chaired by Mr. C. Allgeier
(Germany).

2 The Group was attended by delegates from the following Member States:
BELGIUM MALAYSIA
BRAZIL MARSHALL ISLANDS
CANADA NETHERLANDS
CHINA NIGERIA
DENMARK NORWAY
FINLAND PERU
FRANCE REPUBLIC OF KOREA
GERMANY RUSSIAN FEDERATION
GHANA SINGAPORE
GREECE SPAIN
ITALY SWEDEN
JAPAN UNITED KINGDOM
LIBERIA UNITED STATES

by a representative from the following Associate Member of IMO:

HOMNG KOMG, CHINA

CCC 6'WP.3
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X consider whether it is y for the group to be
re-established and, if so, prepare terms of reference for consideration by the
Sub-Committes; and

a2 submit & written report by Thursday, 12 September 20180.
DRAFT INTERIM GUIDELINES FOR THE SAFETY OF SHIPS USING METHYL/ETHYL ALCOHOL AS FUEL

4 As instructed, the Group considered the draft Interim guidelines for the safety of ships.
using methyliethyl alcohol as fuel, based on document CCC 5WP.3, annex 1 and Corr.1,
taking into account the relevant outcomes from PPR 8, SDC 6, S5E 6 and HTW 6.

Provisions for fire fighting

5 In considering the provisions for fire fighting, as proposed by the S5E Sub-Committes
in document S5E 618, paragraph 17.32, the Group noted the lack of provisions in chapter 14
of the FS5 Code regarding methyl'ethyl alcohol fires and agreed to include reference to
chapter 17 of the IBC Code.

& The Group, in recalling the decision at S5E with respect to smoke detectors fitted on
open ro-ro decks where detection was more difficult due to the free air inflow and provisions
developed to address this special case, amended paragraph 11.6.6 in a similar fashion so as
to require that smoke detectors on ships using methyl/etind alcohol fuel be augmented with
o capable of d ing aleohal fires.

T The Group agreed to include th vdation to camy pa ‘equipment to ease
detection of alcohol fires (annex 1, paragraph 11.6.7).

Liquid leakage detection

1 In considering the liquid leakage detection provisions in section 15.3, the Group had
a lengthy discussion on how o address the requi in functional requil 15211
which stated that methyl'ethyl alcohol installations should be so arranged that there was nat
an unacceptable loss of power in the event of a single failure in the context of a liquid leakage
detection.

a The Group agreed that any leakage detected should only result in a shutdown of the:
affected fuel supply line, not the entire fuel supply system. After considering the different
locations where liquid leakages could occur, the Group amended paragraph 15.3.2 and
included new paragraph 15.3.3.

Finalization of the draft Interim guidelines

10 After including some further, mostly editorial, amendments, the Group prepared a final
clean version of the Interim guidelines and the associated draft MSC circular, as set out in
annex 1, for consideration by the Sub-Committes.

DRAFT INTERIM GLADELINES FOR THE SAFETY OF SHIPS USING FUEL CELL POWER INSTALLATIONS

1 The Group, as instructed, further developed the draft Interim guidelines for fuel cells,
based on document CCC 6/3, annex 1.

CCCaWP.3
Annex 1, page 2
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ANNEX

INTERIM GUIDELINES FOR THE SAFETY OF SHIFS
USING METHYL/ETHYL ALCOHOL AS FUEL

1 Introduction

The purpose of these Interim Guidelines is to provide an intemational standard for ships using
methyl'ethyl alcohol as fuel.

The basic philosophy of these Interim Guidelines is to provide provisions for the amangement,
installation, control and monitoring of machinery, equipment and systems using methyllethyl
aleohal as fuel to minimize the risk to the ship, its crew and the emvironment, having regard to
the nature of the fuels involved.

Throughout the development of these Interim Guidelines it was recognized that the provisions
therein must be based on sound naval architectural and engineering principles and the best
understanding available of cument operational experience, field data and research and
development. These Interim Guidelines address all areas that need special consideration for
the use of the methyliethyl alcohol as fuel.

These Interim Guidelines follow the goalbased approach (M3C.1/Circ.1384/Rev.2) by
specifying goals and functional requirements for each section forming the basis for the design,
construction and operation of ships using methyliethyl alcohol as fuel.

The cumrent version of these Inteim Guidelines includes provisions to meet the functional
requirements for methyl'ethyl alcohol as fusl.

2 General
21 Application

Unless exp by provided ise these Interim Guidedi apply to ships to which part G
of SOLAS chapter II-1 applies.

22 Definitions

For the purpose of these Interim Guidelines, the terms used have the meanings defined in the
following paragraphs. Terms not defined should have the same meaning as in SOLAS
chapter -2 and the IGF Code.

221  Bunkenng means the transfer of fuel from land-based or fioating faciities into ship's
permanent tanks or connection of portable tanks to the fuel supply system.

222 Fuel means methyllethyl alcohol fuels, containing allowable additives or impurities,
suitable for the safe operation on board ships, complying with an intemnational standard.

223  Fuel fank is any integral, independent or partable tank used for storage of fuel. The
spaces around the fuel tank are defined as follows:

A Fuel sforage hold space is the space endosed by the ships structure in
which a fuel tank is situated. If tank connections are located in the fuel
storage hold space, a fuel storage hold space should alsc be considered as
tank connection space. Integral fuel tanks do not have a fuel storage hold
space;

HCCODEWACCC E-WP.3.docx.




Design Development

« Ship design phases r g 5 S A
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« Concept design

Design Basis
First design loop
Second design loop

« Initial design
« Basic design

Engine mom Genral
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- Stakeholders s
- Naval architectural consultants P

de Vries, L.; Costa, N. et al.”

« Shipyards
« Ship owners
« Classification Rules and Regulations
« Statutory framework
« Process established in various new construction projects and orders

Lloyd’s Register EMEA



ShipRight(RBD) Procedures

ShipRight

Design and Construction

Additional Design Procedures

Risk Based Designs
(RBD)

January 2018

Lloyd's Working together
Register for a safer world

- 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
Y - |
Design and Risk Criteria Revision gnd

Final
Design
Assessment

(

-

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

complexity and safety considerations.

Lloyd’s Register EMEA




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..’

Lloyd’s Register EMEA



ShipRight(RBD) Procedures

Y

Design and Risk Criteria Revision and Final Design
START Safety Assessment Satisfied Supporting Assessment
m Statement > Studies

YES

Generic Process for Risk Based Design (RBD)

« 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.

Lloyd’s Register EMEA



ShipRight(RBD) Procedures

Design and Risk Criteria Revision gnd Final Design
Safety e Supporting
Assessment Satisfied X Assessment
Statement 2 Studies

YES

Generic Process for Risk Based Design (RBD)

« Form assessment team - expertise, experience, relevance;
« Assessment method and acceptance criteria;

 ldentify 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.

Lloyd’s Register EMEA



ShipRight(RBD) Procedures

Y

Design and Risk Criteria Revision gnd Final Design
Safety e Supporting
Assessment Satisfied X Assessment
Statement g Studies

YES

Generic Process for Risk Based Design (RBD)

* Where criteria are not satisfied, a revision of the risk assessment based on
revised assumptions, data, input and supporting studies are required.

Lloyd’s Register EMEA



ShipRight(RBD) Procedures

Revision and
Supporting
Studies

Criteria
Satisfied

Final Design
Assessment

Y
Design and Risk
Safety Assessment
Statement

Generic Process for Risk Based Design (RBD)

4

YES

« 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

Lloyd’s Register EMEA



ShipRight(RBD) Procedures

ShipRight

Design and Construction

Additional Design Procedures

« Alternative design and arrangements are to be approved by
Flag State Authorities.

« ShipRight Risk Based Design (RBD) procedure has been (Re0)
implemented to support Naval Architectural Consultants / January 2018
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 & e
a system are to be robustly identified and immediate
equipment consequences mitigated to an appropriate level.

* Novelty of Methanol as fuel installations.

STENA Line AB

Lloyd’s Register EMEA



Design Screening

ShipRight

Design and Construction

. DESig n Screen i ng ] Additional Design Procedures
- Stage 1
N . Risk Based Designs
Appraisal, Design and Safety Statement o
° Stage 2 January 2018
Appraisal, Risk Assessment
- Stage 3
Appraisal, Revision and Supporting Studies
o St age 4 Regier for a terwond
Appraisal, Final Design Assessment
! - |
Design and . L Revision and Final
Risk Criteria - :
Safety . Supporting Design
Statement Assessment Satisfed Studies ( Assessment

-

Lloyd’s Register EMEA




Design Screening Procedures

Form Rev-02 METHYL / ETHYL DESIGN SCREENING

Pleasa complets this form to sereen a ‘gas as fuel’ design against key items of the AMENDMENTS TO
THE IGF CODE AND DEVELOPMENT OF GUIDELINES FOR LOW-FLASHPOINT FUELS, CCC 6MWP.3,
12 September 2013, Report of the Working Group, ANNEX 1, DRAFT INTERIM GUIDELINES FOR THE
SAFETY OF SHIPS USING METHYLIETHYL ALCOHOL AS FUEL and developing good practice. The
screening can be performed as pert of LR's Risk Based Design {RED-1) process. sndior to help gain
approval in principal (AIP).

Name of ship {or project)

Project ZES-NET
SRS PASSENGER SHIP
—" - Cruize Ship Ferry Fio-PAX (e Ship)

O Ro-PAX PSV Catsmaran

CARGO SHIP

Bulk Carrier CarCarmier  Chemical Tanker

ContsnerShip  DryCamo  Emergancyvessel

Ioe Brasker il Tanker  Gre Camer

Patrol Boat Ro-RoCargnTug

gn, 25

- Design team

- Typically Naval Architectural Consultant / T —
Shipyard / Ship Owner ' o —

Number of fuel tank(s) 1i2/3 /) more

Wh at Type of tank Independant | Integrel | Portable
Overall fuel tank(s) dimensions & volume L metexB metexH mete /  m®

- Joint design screening exercise e —

Far each of question, 'strikethrough’ all answers that do nat spply. For example: ¥ES NG-MA.

Design Screening

Maval Architectursl Consultant - Shipysrd - Ship Owner

Unless stated, 8 YES answer is & move towards meeting LFFF key items (znd good practice]. Answering
NC or NA (not applicable} doss not necessarily mean that RED-1. AIP andior GR{A) cannat be successfully

[ ] Ad O pted fro m esta b I i S h ed R B D p rocess completed. A NO or NA answer msy be due to srangement specifics requiring further evaluation

Where sppropriste, we will provide feadbsack on NO and NA answers and guidance on revisions fo mest [GF
Cade/LFPF key items, and successfully complete RBD-1, AIP andior GRIA).

W h n Flease note that Design Screening does not guarantee design spproval for classificstion. There may be
technical or regulstory issues that sppesr when detsils of the design sre subjected fo risk assessment (e g
RED-2) and full application of the normal rigors of classification approval.

For further information and advice on this form. design scresning, RED. AIP and/or GR(A) contsct hamburg-
technical-support@irorg

- Typically at project stage

« Pre-contract exercise

Why
« Confirmation of design concept and proposed arrangements
- Early involvement flag state authority as and if required

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

Lloyd’s Register EMEA



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

Lloyd’s Register EMEA



Form Re METHYL / ETHYL DESIGN SCREENING

Please complete this form to sereen a ‘gas as fuel’ design against key items of the AMENDMENTS TO
THE IGF CODE AND DEVELOPMENT OF GUIDELINES FOR LOW-FLASHPOINT FUELS, CCC BWP.3,
12 September 2019, Report of the Working Group, ANNEX 1, DRAFT INTERIM GUIDELINES FOR THE
SAFETY OF SHIPS USING METHYL/ETHYL ALCOHOL AS FUEL =nd developing good practice. The
soresning can be performed s part of LR's Risk Based Design (RED-1) process. andior fo help gain
+appmva\ in principal (AIP).

Name of ship (or project)

Praject ZES-NET
Ship type PASSENGER SHIP
. . Cruise Ship Fary Ro-PAX (Cruise Ship)
Ro-PAX PsV Catamaran

. CARGO SHIP

Bulk Carrier CarCarmier  Chemical Tanksr
ConsinerShip  DryCamo  Emergency Vesssl

« Design development support e SR S
Fairol Boat Ro-Ro Carge_Tug

This form is being submitted for

Design Screening

Stakeholders

Naval Architectursl Cansultent - Shipyard - Ship Owner

« Design screening as an introductory step to
RBD procedures i

Number of fuel tank(s) 112/ 37 more

- Joint screening exercise e — i

Complete sll sections hat spply.

« Review of Methanol fuelled ship designs T e e

Unless stated, s YES snswer is s mave towards meeting LFFF key items (and good praciics). Answering
NG or NA (not applicable) does not necessarily mesn that RBD-1, AIF andior GR(A) cannot be successfully
completed. A NC or NA answer may be due to smangement specifics requiring further evaluation

. .
° CO nfl rl I Iatl O n Of p roposed a rra n el I Ients ‘Where eppropriate. we will provide feedback on NO and MA enswers end guidance on revisions fo meet [GF
Code/LFPF key items, snd successfully complets RED-1, AIP andfor GR(A).

Please note that Design Screening does not guarantee design spprovel for classification. There may be
technical or regulstory issues that appesr when detsils of the design sre subjected to risk assessment e g

« Starting point to involve Flag State Authority e T s

technical-suppert@ir.org.

- Transparent documentation
- Co-operative approach

[ As-BUILT

[ PRODUCTIONT]
[ DETAIL —]

[ BASIC

[ INITIAL ]

CONCEPT ]

Design and Engineering

Lloyd’s Register EMEA Time
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