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Established more than

260 years

ago as the world’s first
marine classification
society to improve the
safety of ships.

Trusted maritime adviser

Partnering with clients to drive performance
across the ocean economy
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CLASSIFICATION, ADVISORY & INNOVATION &
COMPLIANCE & PERFORMANCE DIGITAL
ASSURANCE SERVICES SOLUTIONS

WE CARE - WE SHARE - WE DO THE RIGHT THING

The Lloyd’s Register Foundation -
LR’s social purpose

Engineering a safer world
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What is classification?

The development, publication and worldwide
implementation of Rules covering:

* Structural strength of the hull

* Safety and reliability of propulsion and steering
systems

* Effectiveness of essential auxiliary systems

Derived from a commercial need to reduce loss
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The cycle of classification Rule Development
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Rapid Change Ahead.

Short Term Measures put pressure
on existing fleet to change.
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* The IMO agreed to establish new emissions reduction targets at the MEPC-80 meeting held in July 2023.
* Revisions are significantly stricter than previously agreed - the new agreement will target net-zero in 2050, compared with the previous target of a 50% reduction in emissions by 2050.

* New interim targets for total emissions and intensity for 2030 and 2040 have been set.

* Similarly, the IMO has set a target of 5% for renewable fuel in use by 2030.




Many Alternative Maritime Fuel Options
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Mapping most recent fuel mix scenarios: Hydrogen (H2) - fuels scenarios versus Biofuel
Scenarios. Source: The Future of Maritime Fuels | LR



https://www.lr.org/en/knowledge/research-reports/the-future-of-maritime-fuels/

Rule Development for Future Marine Fuels

Currently the primary focus of alternative fuels include but ~ Fuel capable/Ready fleet -Orderbook (ex-LNG vessels)
not limited to:

" Methanol
" Ammonia
" Hydrogen
"  Marine Bio-fuels 5%
" FuelCells

®  Swappable Energy

"  Nuclear . l
2.12%
®  OCCS (On board Carbon Capture Systems) porse e 2 o o - fg%
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" First 3 Rule sets are based on IGF Code and Nuclear is being ! ‘
updated as written in 1980s.

" NB Rules are still based on Marine fuel is the primary fuel except for
Nuclear

Source: IHS data, Clarksons - Renewable Intelligence Network

Designed and maintained by LR Insight Team




Inherently Safer Design and meaningful protection

» Inherently safer design strategies...

Trevor Kletz “what you do not have, cannot leak” where the essence
of the inherently safer approach to system design is the avoidance of
hazards rather than their control by added-on protective equipment.

®  Reduce consequence: the quantity of fuel that is stored and
present within equipment and pipework should be
minimised;

®  Reduce likelihood: the number of equipment items,
instruments and connections should be minimised to limit
the number of potential leak sources; and,

°  Protect life: persons onboard (particularly passengers)
should be separated as far as possible from ammonia
sources.

» Meaningful protection...

Thatis, given an accident it can be shown that all obvious, simple,
practical and cost-effective protections were adopted in addition to
those expected by regulation and identified by risk assessment

Maximum

Inherently Safer
Design

Opportunities for Inherently
Safer Practice

Minimise

Process definition
and hazard
identification

Risk assessment and Risk monitoring and control
management

Process Specification Operation
development




ShipRight

Design and Construction

LR Risk Based Certification

Process

FMEA Risk Management

QRA
HAZOP

m . . Risk Based Certification (RBC)
Explosion

HAZID .
Analysis Final Design September 2021
Assessment
De;ugfntand Risk .| Supporting | -
. 4
—A Assessment Studies L,
Statement [ Construction Methanol as Fuel
= PAR, Preliminary Appraisal of Rules Jul22
and In-Service oo
Assessments Ship type

Stakeholders

State name and organisation. Additionally, if part of

Figure 1.2.1 Risk Based Certification (RBC) process Construction, Installation and Commissioning RAC stech o rforoce qualfcsionseperence,

and role and responsibility (a.g. RBC-1 DSS Report)

Design Description

A brief description of the design and/or arrangement.

Development of In-SerVice Documentation e Additionally, if part of RBC attach or reference design

objectives/operation (e.g. RBC-1 DSS Report).

Applicable Rules, Regs. & Codes

List, attach or reference applicable rules, regs., and
codes, and note deviations from classification and
statutory requirements

Form completed by and date completed

State name(s), position, organisation, contact emall Note to preparer: any text in italics is
ana date there to guide / inform the completion | |
of this form and can be deleted
Outline

PAR is a screening of a design against applicable rules, instruments and goals. Its purpose is to:




Demand and uptake of Retrofit as of Sept 2023

Approx.
13,000

Vessels (across ship
segments) are potential
candidates for alternative
fuel retrofits by 2036

Potential retrofit demand, all vessel segments*

1,000

B Methonol
Bl Ammeonia

B Other fuels

500

Customer
sustainability

goals are driving

retrofit demand - two
containership conversions
already this year

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

The retrofitting period based on conversion age limits, if the transition to zero-

(Clarksons) emission only construction begins in 2027.

* Scenario: zero-emissions newbuilds only from 2032, maximum retrofit age of 10 years, early extension
of retrofit to small vessels’

2035 2036




Zero Ready Framework.

Gives assurance that ships built for conversion to a
zero-carbon fuel are built to a credible standard to
enable an efficient retrofit. Thus supporting investment
decision making by providing clarity to the industry on
the readiness of newbuild and retrofit vessels to operate
using zero carbon fuels.

1. Dual fuel

Build fully zero-carbon capable, dual
newbuild fuel vessels from now on

« Build vessels with confidence they
will be converted to zero carbon fuels

« Carry out the zero-carbon fuel
conversion at a future date

2. Newbuild
for future
conversion

3. Existing « Retrofit the current fleet for zero
vessel retrofit carbon fuels once fuels available




Regulatory Framework - Methanol IGF CODE

PN

° IGF Code: Safety philosophy, goal based approach

As Cargo
. * IMO-MSC.1/Circ. 1621 Interim Guidelines for the safety of
MARPOL Annex i ships using methyl/ethyl alcohol as fuel
* IBCCode * Rules and Regulations for the Classification of Ships using
* IMDG Code - Class 3, Cat Gases or other Low-flashpoint Fuels Quality Standards
B, UN No. 1230 ° Appendix LR1 - Requirements for Ships Using
Methyl Alcohol (Methanol) or Ethyl Alcohol * |IMPCA Methanol Reference
*  Class notation LFPF(GF,ML) Sl
°* ASTM D-1152/97 Standard
Rulesand [ E Specification for Methanol
?grgtt;‘l.gtlorﬁs | l omaanezaron (Methyl Alcohol)
Classification of Ships * ISO/AWI 6583 Specification

using Gases or other
Low-flashpoint Fuels

LOMDON SE1 7SR
Telephone: +44 ()20 7735 7611 Fax: +44 (0)20 7587 3210

of methanol as a fuel for

marine applications (under
INTERIM GUIDELINES FOR THE SAFETY OF SHIPS

July 2022 USING METHYL/ETHYL ALCOHOL AS FUEL develo pme nt)

1 The Marntime Safety Committee, at its ninety-fifih session, adopted, by resolution
MSC . 352(85), inter alia, amendments to chapters II-1, 1I-2 and the appendix to the annex of
the International Convention for the Safety of Life at Sea (SOLAS), 1974, to make the
provisions of the Intemational Code of Safety for Ships using Gases or other Low-flashpoint
Fuels {IGF Code) (resolution MSC.391(95)) mandatory under the Convention.

MSC.1/Circ. 1621
7 December 2020




Future Fuel Regulatory Framework - Ammonia

IGF CODE

:53 ﬁ As Fuel

PN

As Cargo IGF Code: Safety philosophy, goal based approach

* IGCCode ) o ) i
. , . Rules and Regulations for the Classification of Ships using
Lloyd’s Register Rules for Gases or other Low-flashpoint Fuels

Gas Ships
P *  Appendix LR2 - Requirements for Ships Using Status at IMO

Ammonia as Fuel

Lloyd’s Register Guidance notes, Technical Reference

° Considered as part of
amendments to IGF Code

Rule Development for Ammonia Fueled Engines

R E;Lec ip;jr:gz;ili . jgtzsz;f:_:g?;s ° Development of guidelines
U g Angn'a a:‘:‘Fuel Design & Safety Aspects of using L d = rway
As Refri t o R —,—, Ammonia (NH2)as 2 Marine Fuel ° Could goto MSC 109 (likely
S Relrigeran et Oct/Nov 24) or 110 (likely
° Rules and Regulations Itroductoryremarks May/June 25) for
for the Classification of : approval/adoption
Ships Part 6, Chapter 3 o = = -
Refrigerated Cargo - .

Installations

rt of the IGF Code;
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Thank you

Taylor Wamberg
Maritime Commercial Markets Manager
E: taylor.wamberg@lr.org




Thank You
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