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l Project Outline

" SAFeCRAFT -
Transport Applications”

Scope:

Development and demonstration at full scale of a
fuel replacement for main propulsion system,
towards meeting the goals of EU for 2040.

Numbers:
» Type of action: HORIZON-IA - TRL7-8
» Project starting date: December 2023

» Project duration: 48 months

» Project budget: 12,477,375.00€
» Funded budget: 9,389,662.50€
» Number of partners: 11

“Safe and Efficient Use of Sustainable Fuels in Maritime

SAFeCR/

Key Project objectives:

» Combination of a H2 Genset and a PTI/PTO
solution for compliance with fuel EU maritime
2040 targets

» Detailed engineering, retrofitting design and

demonstration of the solutions onboard a cape
size bulk carrier

» Alternative solutions (NH3, LOHC / FCs, ICEs)
examination through desktop studies

A\

Safety and Environmental compliance evaluation

A\

Approval in Principle for both demo and desktop
cases

» Digital platform and tools development —
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WP breakdown of SAFeCRAFT () ZALE
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HYDRUS

WP1 Project Management WPS Smart dl.glta'hzatlon proces.s
for monitoring and operations
RI{R HYDRUS

Demonstration Demonstrator installation and
WP2 . WP6 . -

Implementation Plan testing g

1 Dissemination, Exploitation
g:g‘Nalmnal Universityof - WP9 . .
Strathclyde and Communication

[University of

Athens Glasgow

Analy5|s and comparison of WP7 Safety evaluation on risk-based
WP3 alternative systems for desktop designs and demonstrations
studies
HYDRUS
WP4 Engineering design for the Technical and economic
demonstrator and the desktop WP8 assessment of KPIs and LCA
studies
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l SAFeCRAFT core technologies (B cons-
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Core technology Way forward

Definition of requirements and assessment of concept of using H, either as fuel in
GenSets or integrated with fuel cells for PTI (TRL 8)
Definition of requirements and assessment of concept of bunkering and storing H, on-
board an in compliance with the marine regulations (TRL 8)

Definition of the requirements and assessment of the concept of producing

H, from NH; cracking on-board and in compliance with the marine regulations (TRL 6)
Assessment of vital aspects on application of LOHC technology in maritime

applications and in compliance with the respective marine regulatory framework for
various vessel types (TRL 6)

Smart digitalization and demonstration and verification via desktop studies
of the fuel system and the monitoring subsystems (TRL 7)
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SAFECRAFT Project is funded by UK Res
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earch and Innovation
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wFP1 Project Management
Task 1 Project Coordination, Administrative and Finansial Management inpraares:
Task 1. Administrative Coordination inpragress
Task 1. Guality Azsurance and Risk Assessment i
Task 1. Dlaka Management
wP2 Demonstration Implementation Plan
Tazk 21 Diefine Demaonstrator Requirements & Planning
Task 2.2 Definition and Data Requirements far Deskiop Studies

Task 2.3 Diefine environmental expectations and regulations. [ notrtarted
T Development of KFlz, Assessment Metrics and GFD Method far 5
ask24 : : inpragreer
Ewaluating the Alternative Systems _

WF3 Analysis and Comparison of Alternative Systems for
Taszk 3. Conceptual Design of MH3 Based Alternative Systems notrkarted.
azk . -Conceptual Design of H2 Bazed Alternative Systems| MTUA 20 Dnokseartad
azk 3 Conceptual Design of LOHC Based Alternative Systems natrtarted
azk, 3. Holistic Aszessment of Alternative Systems for Deskiop Studies nokrkarted
P4 Engineering Design for the Demonstrator and the Desktop
Tazk 4. Basic Engineering Package for the Demonstrator notskarted

ask 4. Detailed Production Design Package far the Demanstratar nokrkarted

asl Basic Engineering Pack age for the Desktop Studies notrkarted [T

azk 4. Fodularity and Sealability Concepts Development notrtarted 3 =

azk. 4. Feview of vessel intedration design towards Approval-in-Principle nokrkarted { T oas

P5 Smart lization Process For Monitoring and E
Task i Collection and digital integration of monitaring system:s For data analysiz

and
Task 5.2 Smart Al-assisted MCDOM tools for different sustainable climate neutral| UPAT 24 | notstarted
Task 3 Diigital twin simulation for a\terqatiue sgsle.m performance and oS a 24
environmental impact

ask 54|  Virtual operational demaonstration of monitoring systems under various| UPAT | 22 36| mavrkarted

nokrkarted

nakrkarted

azk 5.5 Analysis and ogtlmlzat ion of operating patterns and KPls for engine| MTUA | 24 38 [ notrtarted
azk 5.6 Dievelopment of predictive maintenance tools| UPAT 25 42 | notrvaried

Demonstrat

Task B. Procurement Plan and Implementation of Critical Components and|  HYD) £l natrtartad
azk B Development of Tests & Trials Procedures| HYD 3, notskarted | ]
askB. Factory Acceptance Tests of the Critical Components|  HYD 7 natrtartad
askB. Installation of Demonstrator System On-Board]  HYD 1 nabrtartad
. Werification of Retrofit Works & Performance Assessment| MTUA 37 netrbarted
Dlevelopment of Key Safety Considerations natrtartad

Safety Evaluation on Risk-based Designs and
GAP analysis of Safety Assessment Models, Regulations and Practices 1
. Preliminary Rizk Evaluation of Alternative Systems. 7
Task 7. Qualitative Safety Evaluation for the Detailed System Design) Lo [ 42 | netrkarted
2

Task 7. Probablistic and Deterministic Risk Assessment for Risk-based Design| Lo 42 | rarorareed
Dievelopment of Guidelines on Occupational and Social Health and Safety ABS 5 18
Enhancement

Technical and Economic Assessment of KPls and LCA [ ]
Life Cycle Assessment of Alternative Systems [well to wake] notrtarted

Life Cycle Cost Analysis of Alternative Systems nakskarted

azh & Techno-Commercial Azsessment of Oemonstrator and Potential forf MTUA | 37 nokrkarted
KPl-bazed Evaluation of Solution and Technology Fioadmap nakskarted
Dissemination, Exploitation and Communication

natskarted

nabsbartsd

Task 51| Development of Feasibiliy Study, Business Plan sndIntellectual Property| coie [ 3 | 4g [ warer
[IF] Strateqy

Task 3z Synergies with Fielevant Horizon Eurcpe Activiies|  WEG 1 4 co-fu nded by

Task 9.3 _Communication & Dissemination Activities| WEG 3 4 .

Task 34 Esternal Advisory Board Engagement| HYD | 5 | & the European Union

UK participation n SAFeCRAFT Projct s funded hy UK Research and Innovation
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WP2 status () ZANE.
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Demonstrator vessel — Cape size bulk carrier

Set of existing
Auxiliary Generators

Conventional Fueled
2-5 Main Engine (M/E)

PTI/PTO

R ) e Main
newly NSt

Switchboard ey
(MSB) B’  Alternative Fueled
: H2 Genset

*newly installed an Weather Deck

WE Drive
Freq. Converter
*newly installed

Shore Powe

N/A at the moment
Co-funded by
the European Union
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l WP2 status

Desktop studies assessment

Vessel type
Powertrain Crui
Approach option Bulk Carrier Container Tanker RoPax ::ilse
P 180,000 dwt 2,700 TEU | 6,700dwt | 1,500 pas. : p
Mid size
LH2

2. Carbon Emissions Assessment

4. Pre-Feasibility arrangement
. ; Fuel EU 2040 targets [ 26% Geose/MI] Available spaces onboard vessels
Demonstration + +
AF GenSet CGHZ2 Improved vessel indexes [ClI, EEXI, EEDI) Solution evaluation
+ PTI NH3 required AF yeariy consumption [ton] Desktop studies provisional
roncept design scenarios
Retrofit ]
ER ECs & LH2 1. Vessels’ definition *I ———— 3. Fuel assumptions
; Cruising Design range Alternative Fuels characteristics
marine CGH2 + i
fype NH3 Actual Operational range Innovative Powertrains efficiencies
H
batteries LOHC MRV data correlation Tank Containment Volume [m’]
bunkering intervals

LH2

AF ICE M/E | CGHZ
propulsion | NH3

New LOHC
Building H2 fed LH2

systemof | CGH2
FCs + NH3

batteries | LOHC

Sl Co-funded by
the European Union

UK p CRAFT Project is fundad by UK Research and Innovation
(UKRI) tinder the UK gaverment's Horizon rantee [grant number 10110519].
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. WP3/WP4 Roadmap

= Establishing a robust methodology to analyse
the alternative concepts for the operational
profile of each vessel.

= Defining preliminary arrangement and
operational restrictions of each concept, based
on the results of WP7.

= Defining operational, inspection, maintenance
and emission control procedures for each
proposed solution.

= Detailed KPIl-based assessment of the
considered alternative solutions with respect to
energy efficiency, environmental performance,
complexity, and operational flexibility.

Desktop
studies
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=
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Development of the basic engineering design
package for the demonstrator.

Development of the 3D detailed and production
design package for the demonstrator.
Development of the basic engineering design
package for the desktop studies.

Development of realistic modular solutions of
the proposed systems.
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WP/ status
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Through a comprehensive risk assessment process, the proposed solutions will be
designed, constructed, and operated in a safe manner, and all potential risks associated
with SAFs are properly identified and mitigated.

4 I
e Safety regulations

* Rules
e Standards
¢ Guidelines

® Risk assessment
models

CETEREIARS

—

-

Preliminary Risk
Assessment

e Concept design
¢ TOR
* HAZID workshop

N

V'

4 )
e Engineering
design
* TOR
e HAZOP and FMEA
Workshops

~— Qualitative Risk
Assessment

Quantitative
( Risk Assessment

¢ Simulations

e Scenario
identification
e Validation studies

-
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o Safety guidelines

* Materials for
training and
education

\ Safety
Guidelines
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The objective of WP8 is to assess and evaluate the solutions developed and
investigated in the project with a holistic view on their feasibility to increase
confidence in their applicability and thereby facilitate industry uptake.

Energy . Sensitivity Uncertainty
. Emissions . .
requirements analysis analysis
CAPEX OPEX Repair Recycle
Technical Commercial Scalability
Business Route to
models market

Co-funded by
the European Union

FeCRAFT Project is funded by UK Research and Innovation
o ope 10110519]
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l Next steps (B cons-
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» Specification of PTI/PTO to be finalized

e HAZID, HAZOP and FMEA workshops

* Preliminary work for QRA

* Data collection for LCCA and LCA

* Preparatory works towards the actual demonstration

R Co-funded by
% the European Union
RAFT Project is funded by UK Research and Innovation
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University of

Strathclyde

Glasgow

B Linkedin B Linkedin

https://gr.linkedin.com/company/hydrus-engineering-ltd- https://www.linkedin.com/showcase/safecraft/

HYORUS

ENGINEERING EXCELLENCE mumm————

D4 Email

mail@hydrus-eng.com

a.papadakis@hydrus-eng.com

a.giannakis@hydrus-eng.com
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