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AI Assisted Power System Optimisation for 
Green Hydrogen/Methanol SOVs

Presenter Notes
Presentation Notes
Hi, I’m Amy Potter, Senior Marine Engineer at Longitude Engineering, part of the ABL Group. We deliver specialist design and engineering services across marine, offshore, renewables, and defence sectors — helping clients de-risk operations and support the energy transition through innovative, low-emission solutions.
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Project Summary

Objective Outcome 

Scope 

Use AI to optimise powertrain 
designs for Service Operation 

Vessels (SOVs) to reduce 
emissions and costs.

Analyse operational data from an existing SOV

Model alternative powertrain configurations 
(Hydrogen, Methanol, Hybrid)

Identified feasible low-emission 
powertrain options and developed 
a roadmap for future application.

Apply AI-driven optimisation (NSGA-
II & PCSCM) for CAPEX, OPEX & 

emissions

Presenter Notes
Presentation Notes
Our project set out to explore how artificial intelligence can be used to optimise powertrain designs for Service Operation Vessels, with the goal of reducing both emissions and operational costs. We began by analysing real-world operational data from an existing SOV, then modelled alternative powertrain configurations — including hydrogen, methanol, and hybrid systems. Using advanced AI-driven optimisation techniques (NSGA-II and PCSCM), we evaluated each option in terms of CAPEX, OPEX, and emissions. The outcome? We identified several feasible low-emission powertrain solutions and developed a clear roadmap for future implementation, supporting the industry's transition to cleaner, more efficient vessel operations.
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Key Technical Contributions

Evaluated Four Scenarios

I

II

III

IV

Hydrogen PEM + Battery

Methanol Reformer + PEM + Battery

Methanol Engine + Battery

Diesel + Hydrogen Turbine + Battery

Operational Data Analysis Hybrid Powertrain Modelling AI-Assisted Optimisation
Processed big data from SOV 

digital twin to define realistic load 
profiles

Developed digital models for 
engines, fuel cells, batteries, and 

hydrogen turbines

Multi-objective optimisation 
(CAPEX, OPEX and CII)

Presenter Notes
Presentation Notes
We focused on three core technical areas to support low-emission vessel design. First, we analysed operational data from a Service Operation Vessel’s digital twin to establish realistic load profiles. Next, we developed detailed digital models for hybrid powertrain components — including engines, fuel cells, batteries, and hydrogen turbines. Finally, we applied AI-assisted multi-objective optimisation to assess CAPEX, OPEX, and Carbon Intensity Index. We evaluated four powertrain scenarios: hydrogen PEM with battery, methanol reformer with PEM and battery, methanol engine with battery, and diesel combined with hydrogen turbine and battery — identifying promising pathways for cleaner, cost-effective vessel operations.
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Longitude Engineering’s Role

Project Lead: Coordinated Consortium and managed delivery  

AI Tool Integration
• Applied AI outputs to real-world vessel layouts

• Conducted weight, stability and hazardous 
area assessments

• Additional feasibility factors  

• Defined constraints 

• Obtain data from OMEs to build digital models 
of powertrain components

Space Weight Power

Concept Design Feasibility

Plan to integrate AI tool into Longitude Engineering’s 
design process for new SOV Concepts 

Future Use

Presenter Notes
Presentation Notes
Longitude played a central role as the project lead, coordinating the consortium and managing overall delivery. We focused on integrating AI tools into the vessel design process by defining key constraints — space, weight, and power — and sourcing data from OEMs to build accurate digital models of powertrain components. These AI-generated outputs were then applied to real-world vessel layouts, where we carried out detailed feasibility assessments including weight distribution, stability, and hazardous area evaluations. Looking ahead, we plan to embed this AI tool into our design workflow for future Service Operation Vessel concepts, helping us deliver smarter, cleaner, and more efficient solutions.
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Feasibility & Next Steps

Next Steps for Longitude Engineering

Apply the AI 
tool to new 

SOV designs

Support industry 
transition to low-

emission 
vessels

Expand the tool 
to include power 
distribution and 

ship arrangement

Feasibility Findings

Methanol-
based solutions 
most practical 
for near-term 

retrofit

Hydrogen fuel 
cells offer best 

emissions 
reduction but 

face storage & 
infrastructure 
challenges

Presenter Notes
Presentation Notes
Our feasibility study found that methanol-based powertrain solutions are the most practical for near-term retrofit applications, while hydrogen fuel cells offer the greatest emissions reduction potential — though they come with significant storage and infrastructure challenges. Looking ahead, Longitude Engineering will apply our AI optimisation tool to new SOV designs, expand its capabilities to include power distribution and ship arrangement, and continue supporting the industry's transition to low-emission vessel technologies.
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Presenter Notes
Presentation Notes
Thank you for listening. I hope this gave you a clear insight into our work at Longitude Engineering and how we’re using AI to support the transition to low-emission vessel design. I’d be happy to take any questions.

Poll questions: 

How do you feel about the use of AI in vessel design and optimisation?"
Excited – it’s a game-changer
Curious – I’d like to learn more
Cautious – I see potential risks
Sceptical – not convinced it’s practical
Unfamiliar – this is new to me

What do you see as the biggest barrier to adopting low-emission powertrains in SOVs?
Cost
Bunkering Infrastructure
Technology maturity
Regulatory challenges
Fuel availability 
Space available 
Weight constraints /stability 
Reliability 
Training 

Which other areas of vessel design do you think AI could be most useful in?�(Select all that apply)
Hull form optimisation
Powertrain configuration
Stability and weight distribution
Fuel efficiency modelling
Maintenance prediction and scheduling
Ship arrangement and layout
Regulatory compliance checks
Other (please specify)



https://www.instagram.com/ablgroup.asa/
https://www.linkedin.com/company/2878096/longitude-engineering
https://www.youtube.com/c/ABLGroup
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VARD 
Maritime 
Cyber

Gaute Hjellbakk Pettersen 
Head of Maritime Cyber
VARD Group

How AI, digitalisation and cybersecurity 
enhance capability and reduce emissions

Secure products, from a secure house, in a  secure supply chain network



8000+

Employees

35

Updated Q1 2025

Order book

7

Shipyards

12

Countries HQ in
Aalesund, 
Norway

VARD is the 
Offshore expert 
in the global 
Fincantieri group

Several 
specialised 
entities

400+

Deliveries
since 2000

VARD at a glance



Cyber Class Notation 
Approved Vessels

Cyber Resilience in VARD is the 

capability to withstand an attack 

to operate while under attack, and     

the ability to recover from an 

attack. 



Ideas are worth nothing 
without execution.

▪ Expanding the traditional role of the 

integrator.

▪ Together we have pioneered new ways 

of engineering critical systems onboard 

the vessel. 

▪ Cybersecurity is not a product you can 

purchase.

▪ The VARD approach is one that is 

integrated, proactive, and tailored to 

protecting physical operations



Ships video 30 sec. 



Thank you for the attention

Gaute Hjellbakk Pettersen

gaute.pettersen@vard.com

Head of Maritime Cyber

Gaute Hjellbakk Pettersen | LinkedIn 

mailto:gaute.pettersen@vard.com
https://www.linkedin.com/in/gaute-hjellbakk-pettersen-b26300139/
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