
 

 

 

 

HORIZON EUROPE PROGRAMME – TOPIC: HORIZON-CL5-2022-D5-01-02 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

AENEAS 
 

innovAtive ENErgy storage systems onboArd 

vesselS 

 

 

 
 

Deliverable D 5.3 
 

Validation of the ship power system with downscaled 

PHIL platform  



Deliverable D5.3 

 

 
  

AENEAS - GA n° 01095902  Page 2 | 3 

 

 
 
 

Deliverable Type Report 

Dissemination Level Sensitive 

Due Date (Annex I) 30.09.2025 

Pages 56 

Document Version Final 

GA Number 101095902 

Project Coordinator 
Mohsen Akbarzadeh │Flanders Make (FM) 

(Mohsen.Akbarzadeh@flandersmake.be) 

    

 

 

 

 

LEGAL DISCLAIMER 

Copyright ©, all rights reserved. No part of this report may be used, reproduced and 

or/disclosed, in any form or by any means without the prior written permission of AENEAS and 

the AENEAS Consortium. Persons wishing to use the contents of this study (in whole or in 

part) for purposes other than their personal use are invited to submit a written request to the 

project coordinator. 

The authors of this document have taken any available measure in order for its content to be 

accurate, consistent and lawful. However, neither the project consortium as a whole nor the 

individual partners that implicitly or explicitly participated in the creation and publication of this 

document shall be liable or responsible, in negligence or otherwise, for any loss, damage or 

expense whatever sustained by any person as a result of the use, in any manner or form, of 

any knowledge, information or data contained in this document, or due to any inaccuracy, 

omission or error therein contained. 
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Public Summary 
 

This document is a part of Task 5.3 in WP5 and is based directly on the simulation work carried 
out in D5.1 and the development of the downscaled PHIL platform in D5.2. The previous 
deliverables focused on modelling and preparing the laboratory setup, while real experimental 
testing perform in D5.3. In this task, the downscaled Power Hardware-in-the-Loop (PHIL) 
platform is used to test how the energy storage solutions, i.e., semi solid-state batteries 
(SSSB), supercapacitors (SC), and the hybrid SSSB–SC system behave using realistic 
shipboard operating conditions. The PHIL setup combines physical components such as ESS 
modules, a four-quadrant power amplifier, and programmable loads with real-time digital 
simulations of the ship power system. This allows the hardware to interact dynamically with a 
simulated shipboard environment, making it possible to observe real electrical behaviour, fast 
transients, control responses, and stability under different test scenarios. 

In this deliverable, we describe how the tests were carried out, the operating conditions used 
for each use case, and the results obtained during laboratory testing. The work demonstrates 
that the downscaled PHIL platform created in D5.2 can accurately reproduce the relevant 
features of the shipboard power system at laboratory scale. It also confirms that the control 
strategies developed earlier in WP5 operate correctly when applied to converters interfacing 
ESS modules, and shipboard power system. Hence, the goals of this deliverable are to: 

• Experimentally test the performance of the ESS modules in the three use cases using the 
downscaled PHIL setup, 

• Validate the control and power management strategies developed in earlier tasks using real 
PHIL setup, 

• Evaluate how well the ESS and converter designs meet key performance indicators (KPIs) 
such as dynamic behaviour, power quality, and stability. 

The results presented in D5.3 complete the transition from simulation to real hardware testing 
and provide the experimental foundation. 


