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Energy storage of ship s all-
electric propulsion system
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Overview

How does electric propulsion improve the efficiency of a ship?

The efficiency of the system is improved due to electric propulsion; the
requirement for the mechanical power can be reduced by 14%, which reduces
the overall fuel consumption compared with conventional power distribution
systems . The ship reduced CO 2 emissions by over 40 per cent. NO x
emissions were reduced by over 80 per cent.

What are the three hybrid propulsion configurations?

The three hybrid propulsion configurations; serial, parallel, and serial parallel
are explained in this section. Their advantages and disadvantages are
revealed and compared. The next chapter will be about the energy
management system and control strategies of hybrid ship propulsion systems.
5. Energy management systems.

How do all electric propulsion ships work?

The BESUs are connected to the bus through DC/DC converters in all electric
propulsion ship, and each BESU has its corresponding controller. The
controllers adopt a hierarchical control structure, which can provide enough
accurate power for the all-electric propulsion ships and to ensure its safe
operation.

Can electric propulsion ships be used in different capacities?

The experimental results of case B show that the proposed method can still be
applied to BESUs of different capacities and has lower communication error,
which provides more possibilities for the practical scheme of electric
propulsion ships and increases the engineering feasibility.

Can a naval power system rely on a battery energy storage module?

This paper proposes a novel electric propulsion system for naval ships, which
consists of Active Front End (AFE) converters directly connected to battery
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Energy Storage Modules (ESMs). Employing the proposed AFE converters with
ESMs in the power systems of naval ships can enhance the reliability and
quality of the electric power.

Is electrification the future of ship propulsion?

Electrification of ship propulsion is increasingly recognised as a core part of
the maritime industry’s future, especially with the ongoing developments
taking place in battery energy storage systems. From the perspective of
recent developments, longer cycle life, higher energy density and decrease of
manufacturing costs are expected.
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Energy storage of ship s all-electric propulsion system
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Optimized Control of Ship DC Electric
Propulsion System with Energy ...

To alleviate these adverse impacts, the energy
management technology is adopted and the
super capacitor is employed as the energy
storage unit in the ship DC electric ...
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Battery Energy Storage Systems in Ships' ...

A hybrid propulsion system based on a
combination of diesel, gas, electric and BESS

offers shuttle tankers the perfect system to meet

the requirements of various opera-

A History of Electric Ship Propulsion
Systems [History]

Navy ship has been developed all-electric ships
(AES) techniques, that allowing all ships' loads
propulsion system and service loads to be
powered from the same power ...

Control Strategy of Hybrid Energy Storage
System in Ship Electric

In ship electric propulsion and other energy
storage applications, in order to ensure
continuous and smooth output of energy, we
often use two kinds of energy storage device
mixed. In this ...
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Fuzzy Logic-Based Energy Management
Strategy for Hybrid Fuel ...

The growing use of proton-exchange membrane
fuel cells (PEMFCs) in hybrid propulsion systems
N ; is aimed at replacing traditional internal

\ / combustion engines and reducing ...

Control development and performance
evaluation for ...

A battery/flywheel hybrid energy storage system
is used in an all-electric ship in [16], where to
facilitate real-time implementation, a model
predictive control (MPC) algorithm is ...

Comprehensive Design of DC Shipboard
Power Systems for Pure Electric ...

-L‘fﬁ" - power system for pure electric propulsion ship
Y/ e | ‘.: W‘ based on battery energy storage system (BESS).
0 ' i W u‘ T o design and configure the pure electric

it propulsion ship, 2 MW propulsion ...
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Research on simulation of ship electric
propulsion system with flywheel

Flywheel energy storage has been widely used to
improve the ground electric power quality. This

paper designed a flywheel energy storage device & -u ; -_
to improve ship electric ... 2 |
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[PDF] Electric Propulsion Naval Ships with
‘ e & Energy Storage ...
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i b r? system for naval ships, which consists of Active

== rfﬁ Front End (AFE) converters directly connected to
e =" battery Energy Storage ...
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Control_development and performance oe bo)
evaluation for ... [ e
. . . 0 - %
The all-electric ship propulsion system provides
new opportunities to solve old problems and
develop new solutions. Hou J, Sun J, Hofmann H.
Integrated control of power ...
» B E

Power distribution strategy based on state

Y 2 (2 of charge balance ...
<) During the navigation of all-electric ships, a
__'l‘ i 'J‘-‘ | hybrid energy storage system (HESS) is required
! to compensate power imbalance and maintain
F bus voltage stability. For a ...
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Marine Energy Storage System booklet

advanced battery systems ideally suited to both
all-electric and hybrid energy-storage solutions.

These unique, cus-tom-designed systems deliver
a number of benefits. Siemens advanced ...

Energy efficiency of integrated electric

e — ¢ ]
£ 30 3 Rl propulsion for ships - A
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LR 5 ' The methods to increase energy efficiency and
e Sl environmental performance of all-electric ships
12 Bl to satisfy such requirements involve integration
e % = of energy storage with a ...
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Present-and-Future-of-All-Electric-Ships-in-
Navy-Ships-Based ...

The technique "All-Electric Ships" gives the
opportunity to reduce greenhouse emissions and
shifting toward a wide increase of utilizing
renewable and sustainable energy in ...

' All-Electric Ship Design: From Electrical

Propulsion to Integrated

o

i;; W iz Among all types of onboard load demands in all-
electric ships (AESs), the propulsion power
predominates (usually >70%), and a large-scale

’”wa hybrid energy storage ...
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A review of multi-energy hybrid power
system for ships

When Balsamo et al. [59] carried out the
capacity optimization for a hybrid energy storage
system for all electrical ships composed of
batteries and supercapacitors, in ...

Energy management of shipboard
microgrids integrating energy storage

In publication titles, the words/phrases
"shipboard", "energy storage", "all-electric ship"
are commonly used, (ECMS) is applied in the [86]
study to a ship with a hybrid ...
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Energy Management Strategies for Hybrid
Propulsion Ferry with

2 7?77 The International Maritime Organization
(IMO) has been continuously strengthening
environmental regulations to reduce greenhouse
gas emissions from ships, which has led to ...

(PDF) Electric Propulsion Naval Ships with
Energy Storage ...

This paper proposes a hovel electric propulsion
system for naval ships, which consists of Active
Front End (AFE) converters directly connected to
battery Energy Storage ...
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A hybrid system on a ship combines an energy
storage system - a vessel battery - and a
conventional engine. Its foremost benefit is that
it allows the engine to run on optimal ...

Control and Optimization of Electric Ship
Propulsion Systems with

Propulsion Systems with Hybrid Energy Storage
by Jun Hou A dissertation submitted in partial ful
[Iment of the requirements for the degree of
Doctor of Philosophy (Electrical Engineering: ...
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Battery Energy Storage Systems in Ships'
Hybrid/Electric Propulsion Systems

The study also presents the very latest
developments of hybrid/electric propulsion
systems offered by leading maritime market
manufacturers. "Comprehensive Design of DC
Shipboard ...
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Product Model
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Rated Battery Capacity "

115KWH
ENERGY
STORAGE
SYSTEM

Battery Cooling Method

r Cooled/Liquid Cooled

Energy Storage Technologies in Aircraft
Hybrid-Electric Propulsion Systems

In the propulsion systems of electric aircraft, the
energy density, defined in watt-hours per
kilogram, has a direct impact on determining the
range and payload capacity of ...
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Hybrid power and propulsion systems for
ships: Current status and

Energy storage systems (ESS) integration is a _—
key point for hybrid ships. On a first hand,
integration of ESS allows an internal combustion
engine to be operated at the most ... R |
[}
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Reliability Evaluation of Electrochemical
Energy Storage Systems

Systems Supplying the Ship's Main Propulsion
System . P. Szewczyk & A. Lebkowski. Gdynia
Maritime University, Gdynia, Poland ABSTRACT:
The paper presents the structure of hybrid ...

Dynamic power management for all-electric
ships based on ...

Among all types of onboard load demands in all- S
electric ships (AESs), the propulsion power
predominates (usually >70%), and a large-scale
hybrid energy storage ...

An Improved SoC Balancing Strategy for
B Battery Energy Storage ...
z - : A dynamic state of charge (SoC) balancing
' : strategy for parallel battery energy storage units
. . (BESUs) based on dynamic adjustment factor is
 EtRGY STORAGE proposed under the hierarchical control ...
F 1 | |
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Hybrid Energy Storage to Control and
Optimize Electric Propulsion Systems

Energy Storage System (HESS) is intr oduced to
the existing on-board electric propulsion system,
it interacts with the generator contr ol systems.
W ithout proper coordina ...

Hierarchical Power Management of
Shipboard Hybrid Energy ...

Abstract: All-electric ships face multiple onboard
pulse loads, including propulsion fluctuations
resulting from uncertain navigation conditions,
and the power demands ...
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Multi-objective optimization configuration
of electric energy storage

In order to make the operation of all-electric
propulsion ship more stable and efficient, a
lithium battery energy storage system (ESS) is
adopted to join the ship microgrid to meet the
sudden ...

Optimal Sizing of Battery Energy Storage
System in a Shipboard ...

In this context, the integrated power system
(IPS) technology is used for the all-electric ship
(AES), which combines electric propulsion and
ship service electric grid to provide ...
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Battery Energy Storage Systems in Ships'
Hybrid/Electric Propulsion

The shipping industry is going through a period
of technology transition that aims to increase the
use of carbon-neutral fuels. There is a significant
trend of vessels being ...
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