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Terminology

Digital Twin A digital replica of a physical asset, process or system that can be used
for various purposes including monitoring, simulation and optimization.

A methodological approach that uses digital models as the primary
means of information exchange and system development
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Executive Summary

By combining innovative decarbonization technologies for shipping applications, the SEASTARS project
has the main objective of demonstrating a well-to-wake GHG emissions reduction of minimum 30% by
2030 (compared to 2008) as well as a 20% energy efficiency improvement (compared to 2022 reference
performance) on 8 market-ready vessel designs (4 retrofits and 4 newbuilds) operated over inland, short
and high-seas routes. Emission reduction measures and efficiency enhancement are considered at
different levels, both directly related to the vessel's hydrodynamics, through propeller-hull optimization
and air lubrication implementation, and to the energy conversion and use onboard. In this respect,
technologies such as fuel cells, electric motors, integrated solar panels, sails and electrochemical
storage systems are contemplated, as well as alternative fuels such as biofuels, hydrogen, methanol,
LNG, ammonia and energy treatment systems like fuel preparation, fuel reforming, cold ironing and
Carbone Capture Storage (CCS).

The final project outcome is a smart design tool suitable to support shipowners in achieving a concrete
future-proof efficiency enhancement of their fleets while reducing operational costs and
acknowledging capital expenditure, thus providing a robust decision-making instrument for integrated
sustainability and profitability purposes.

Shipowners’ needs and modular technology integration are seamlessly aligned by the project, so as to
ensure that every retrofit or new build delivers measurable efficiency gains, finally accelerating the
uptake of new technologies and the reduction of the environmental impact of the shipping industry.

The most innovative aspect of SEASTARS lies in the adopted approach, which fully accounts for the
growing complexity of modern ship systems, as coupled with amplified industry demands for cost-
effectiveness, environmental sustainability and accelerated market entry.

Model-Based Systems Engineering (MBSE) is proposed by the Consortium as a methodology to be
applied, a pivotal evolution from traditional document-centric methods towards a model-driven
engineering paradigm. By establishing comprehensive system representations alongside domain-
specific models, MBSE facilitates improved collaboration between multi-disciplinary Partners and the
information exchange throughout the engineering lifecycle. It enhances various systems engineering
functions, including requirements specification, architectural design, and downstream development
activities, by centralizing system models as the primary engineering artifacts. Models, indeed, play a
crucial role as they not only provide structured system information and specifications but also serve to
build a cross-disciplinary communication framework.

The present Deliverable examines the MBSE methodology and especially the adopted practices by the
Consortium, as defined in Work Package 1, to establish a strong foundation for the SEASTARS project's
activities and provide a smart guideline to Partners for a collaborative and effective R&D action.
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