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Energy Storage Devices for All-Electric Ships . . . .6

Stringing together high-frequency keywords, it can be seen that energy management of ships is mainly about

design selection, management, simulation and verification of the performance of ship power (propulsion)

systems considering new energy devices such as hybrid energy storage and fuel cells to achieve energy saving

and emission reduction.

As the shipping industry shifts toward sustainability, marine propulsion systems will play a key role in

reducing emissions and improving energy efficiency. Electric propulsion, hybrid ships, and wind-assisted

technologies are paving the way for a cleaner future. By embracing these innovations, the maritime sector can

meet regulatory ...

The methods to increase energy efficiency and environmental performance of all-electric ships to satisfy such

requirements involve integration of energy storage with a ...

power system for pure electric propulsion ship based on battery energy storage system (BESS). T o design and

configure the pure electric propulsion ship, 2 MW propulsion car ferry was assumed and

With the strengthening of international environmental regulations, many studies on the integrated electric

propulsion systems applicable to eco-friendly ship are being conducted. However, few studies have been

performed to establish a guide line for the overall pure electric propulsion ship design. Therefore, this paper

introduces the comprehensive design of DC ...

There are many benefits of hybrid/electric propulsion systems. As was shown in this article, hybrid electric

propulsion, depending on the type of the vessel, can reduce fuel ...

Due to developments in power electronics, electric machines, energy storage and control, electric propulsion

and integrated electrical power systems have become major trends for commercial and ...

Abstract: Large power and torque fluctuations on electric ship propulsion systems, due to propeller rotation

and waves, can affect the reliability of a shipboard power network and cause ...

The comprehensive design of DC shipboard power system for pure electric propulsion ship based on battery

energy storage system (BESS) is introduced and can help design real ships before the system commissioning.
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With the strengthening of international environmental regulations, many studies on the integrated 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 the aircraft (Gray et al., 2021).While

conventional Li-ion batteries can provide an energy density of about 150-200 Wh/kg (Dubal et al., 2019), a

fuel cell system provides higher specific energy ...

Hou, J., et al. [19] evaluated the interaction of multiple power sources in the ship electric propulsion system

with a hybrid energy storage system on the basis of model analysis and revealed the ...

During recent years, optimal electrification of isolated offshore systems has become increasingly important

and received extensive attention from the maritime industry. Especially with the introduction of electric

propulsion, which has led to a total electrification of shipboard power systems known as all-electric ships

(AESs), the need for more cost-effective and emission ...

Index Terms--energy storage, composite flywheel, uninterruptible power supply, electric start, all-electric ship

I. INTRODUCTION he requirement for electrical energy storage is still uncertain as far as possible

applications aboard an All Electric Ship. However, estimated zonal energy storage requirements have ranged

from 12.5 kWh to 24 kWh [1].

In this paper, we refer to the onboard electrical power system configuration reported in Fig. 1 where the

storage device is connected to the DC link of the double-stage power converter which interfaces the

propulsion engines to the AC common bus where generators and loads are also connected. The storage device

is in turn interfaced to the DC link through a ...

DOI: 10.1016/j.apenergy.2023.121728 Corpus ID: 260985850; Design of an electrical energy storage system

for hybrid diesel electric ship propulsion aimed at load levelling in irregular wave conditions

Energy Storage System (HESS) is introduced to the existing on-board electric propulsion system, it interacts

with the generator control systems. Without proper coordination, the HESS system and the

ABSTRACT. Electric systems for naval applications create a challenge for the power system associated

control. When incorporating loads with a high-power ramp rate within what is essentially an islanded

microgrid, energy sources that supplement generators must be used due to the ramp rate constraints of the

generators; this is where energy storages play a ...

In order to evaluate the potentials and limitations of battery-electric propulsion for container ships, the

economic performances of a conventional diesel combustion engine and ...
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The practical mathematical models of flywheel energy storage and ship electric propulsion system were

established. Simulation research on the effect of ship electric propulsion system power quality, made by

flywheel energy storage, was completed by using the software Matlab/simulink. We have done a lot of

simulation experiments on sudden load ...

Integrated power system combines electrical power for both ship service and electric propulsion loads by

forming a microgrid. In this article, a battery/flywheel hybrid energy ...

The methods to increase energy efficiency and environmental performance of all-electric ships to satisfy such

requirements involve integration of energy storage with a contribution of intelligent power management to

optimize power split between various power generation sources; a tendency toward DC power distribution due

to eliminating the need ...

capacitor h ybrid energy storage system for fuel cell ship," Energy, vol. 197, pp. 117285, 2020. [25] X. Gao

and L. Fu, "SOC Optimization-based energy management str ategy for hybrid ener gy ...

From an energy efficiency point of view, the diesel-electric propulsion system enhances the energy efficiency

and complies with the required International Maritime Organization (IMO) values, as ...

The energy storage system is an essential piece of equipment in a ship which can supply various kinds of

shipboard loads. With the maturity of electric propulsion technology, all-electric ships have become the main

trend of future ship design.

of the keys to the application of composite energy storage device in ship electric propulsion system. 2.1

Capacity conguration objective optimization of composite energy storage device for ship electric propulsion

system Cost target, load power uctuation calming target and supply and demand balance target, and its

objective function should

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

paper designed a flywheel energy storage device to improve ship electric propulsion system power grid

quality. The practical mathematical models of flywheel energy storage and ship electric propulsion system

were established. Simulation ...

Both ships will be equipped with SiSHIP Blue Drive PlusC advanced diesel-electric propulsion systems and

BlueVault battery storage solutions. These technologies will enable the NOAA to optimize loading on

variable-speed diesel engines, resulting in fuel savings and a reduction in maintenance and emissions.

Energy storage, both in its electric and thermal forms, can be used both to transfer energy from shore to the

ship (thus working similarly to a fuel) or to allow a better management of the onboard machinery and energy

flows. ... Design and control of hybrid power and propulsion systems for smart ships: a review of
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developments. Applied Energy ...

The methods to increase energy efficiency and environmental performance of all-electric ships to satisfy such

requirements involve integration of energy storage with a contribution of intelligent ...

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 ordered with alternative fuel propulsion.

Shipping''s future fuel market will be more diverse, reliant on multiple energy sources. One of very promising

means to meet the decarbonisation ...

Integrated Electric Drive (IED) is widely recognized as an attractive solution for next generation electric

propulsion applications as it decouples ship propulsion from conventional gas turbines ...

In hybrid energy configuration, the energy distribution is mainly done using electric systems. hybrid

propulsion systems for the ship can be classified under three different configurations depending on the energy

distribution from the energy sources to the propeller; serial, parallel, and combined serial-parallel architectures

according to the ...

This paper focuses on the design stage of an electrical energy storage system which is intended to be used to

level the power required by ships for propulsion when sailing in irregular seas. Particularly, a preliminary

analysis has been carried out aimed at choosing, between two storage technologies namely battery and

ultracapacitor, the more adequate ...
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