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Background

The shipping sector is facing challenges for CO, emission reduction to
comply with the emission targets set by the International Maritime
Organization (IMO) and the EU. Both organizations have recently imposed
strict regulations for decreasing greenhouse gas emissions from shipping.
To meet the emission targets and comply with the regulations imposed wiill
require ship propulsion systems with sustainable technologies and an
increased use of alternative fuels. Technologies like dual-fuel engines,
carbon capture, and fuel cells are being introduced or considered for
marine propulsion, alongside alternative fuels such as hydrogen,
methanol, and ammonia. Additionally, alternative propulsion system
configurations, including fuel-electric and hybrid-battery systems, are also
being considered to replace traditional mechanical configurations.
However, each technology, fuel, and configuration present opportunities
and challenges, making propulsion system design highly complex. The
increased complexity coupled with the new decarbonization regulation
schemes has made it difficult for shipping stakeholders to determine
propulsion system design solutions, which are cost effective, safe and
sustainable for both new builds and retrofits. Integrating these regulation
schemes into a decision support tool and examining propulsion system
designs over their operational lifetime could provide stakeholders with
strategic pathways for fuel transitions, technology retrofits, and
investment timing, to attain cost effective compliance and support the
transition toward a sustainable maritime sector.
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Figure 1: The required input to the decision-support tool

Objectives

The aim of this project is to develop a robust decision support framework
that assist Everllence and other maritime stakeholders in identifying cost-
effective, safe, and regulation compliant propulsion system design
solutions for both new builds and retrofits of ocean-going vessels above
5000 gross tonnages. This aim will be achieved through two main
objectives:

e Develop a simulation-based decision-support tool for evaluating
propulsion system designs and fuel type platforms, balancing cost,
emissions, safety, and regulatory compliance.

* Apply the tool to simulate propulsion systems using various technology

planforms and fuels in different scenarios based on the future

regulation framework to identify development needs and transition
pathways for cost-effective sustainable marine propulsion.
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Company, Collaboration and Funding

The Private PhD student will be employed at Everllence, a leading manufacturer of propulsion and power solutions for the maritime industry. This PhD project is a
collaboration between Everllence and the University of Southern Denmark. The project has received funding from The Danish Maritime Fund.
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Methodology

The decision-support tool will be based on several modules, which wiill
enable easy maintenance and facilitate potential expansion of the tool.
The tool will be built so the output of each module is used as input to the
following module. The modules interaction is illustrated in Figure 2.
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Figure 2: Overview of module interations of the simulation-based tool

The modules will include different methods and methodologies, which
include ship resistance evaluation methods, optimization techniques,
techno-economic calculations, and multi-criteria assessments methods.
The scenarios will be developed based on the future regulatory
framework for shipping together with input from industry experts from
Everllence and their partners. This will secure well-founded and robust
scenarios representing future conditions in shipping.

Datasets from Everllence product portfolio will be utilized to model
propulsion system technologies. These models will further be validated
and updated based on actual operational data collected onboard vessel
equipped with Everllence engines.
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