
energy storage system applied to ships

Why is energy storage important for the maritime industry?The demand for green solutions in the

maritime industry is driving an increased use of clean electrical power systems that utilise energy

storage. The energy storage unit from KONGSBERG is specifically designed for demanding

marine applications and optimised for both hybrid and pure electric vessels. How do ships use

thermal energy?Given the space that thermal energy storage systems may occupy aboard a ship,

tugs would be the most likely vessels to operate on stored thermal energy, moving ships around

harbors and/or pushing and navigating barges on short coastal voyages or along inland waterways.

How does energy storage work?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. This chapter is made of two main parts.

What is energy management system for marine vessels?2.3. Energy Management System (EMS)

for Marine Vessels The energy management system (EMS) is designed to monitor, control, and

optimize the distribution, production, and consumption of electrical energy onboard. Its primary

goal is to improve energy efficiency, reduce fuel consumption, and minimize environmental

impact. Can thermo-chemical energy storage be used in maritime propulsion?There may be scope

to adapt some power industry thermo-chemical energy storage developments for future application

in maritime propulsion, especially as future oil prices rise. What type of storage principle should a

ship use?That may define the type of storage principle to select: sensible or latent heat, or

thermochemical. Obviously, in a ship the objective is to minimize the system size. This paper

systematically analyzes maritime vessels' energy management and battery systems, highlighting

advances in lithium-based and alternative battery technologies. Authors to whom correspondence

should be addressed. Electric and hybrid marine vessels are marking a new phase of eco-friendly

maritime transport, combining electricity and traditional propulsion to boost efficiency and reduce

emissions. The industry's advancements in charging infrastructure and  The hybrid energy storage

system (HESS) that uses both lithium-ion batteries and SCs can take into account the advantages

of both, making the system perform better; however, the energy distribution between lithium-ion

batteries and SC is difficult. This paper takes ships as the research object  The energy storage unit

from KONGSBERG is specifically designed for demanding marine applications and optimised for

both hybrid and pure electric vessels. Our Global Customer Support works 24/7 to provide prompt

responses, technical expertise and global assistance from key locations in 32  The results showed

that composite energy storage device can effectively improve economy and stability of ship

electric propulsion system. The ship electric propulsion system is generally composed of multiple

diesel generator connected, and the number of diesel generator sets can be selected  Electrification

in Maritime Vessels: Reviewing This paper systematically analyzes maritime vessels' energy

management and battery systems, highlighting advances in lithium-based and alternative battery

technologies. Energy management strategy of hybrid energy storage system This paper uses a

fuzzy control strategy, based on the actual operating conditions of the ship, except that the ship's

power fluctuation is very small; the SC will provide  Dynamic Power Management of Shipboard
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Hybrid Energy Abstract: In the all-electric ships (AESs), the uncertain navigation conditions bring

the drastic propulsion power fluctuations and the uncertain power control characteristics  Energy

Storage System The demand for green solutions in the maritime industry is driving an increased

use of clean electrical power systems that utilise energy storage. The energy storage unit from

KONGSBERG is specifically designed for  Analysis of energy storage solutions for ship

maneuvering in portsThat is the case of the so-called Short-Term Energy Storage Systems

(STESS), including Supercapacitors or Electrical Energy Storage Systems (EESS) and Flywheels

or Kinetic  Battery Energy Storage Systems in Ships' One of very promising means to meet the

decarbonisation requirements is to operate ships with sustainable electrical energy by integrating

local renewables, shore connection systems and battery  Application of composite energy storage

device in ship electric In this paper, through the MATLAB simulation, optimization of capacity is

calculated and charge-discharge control strategy of composite energy is analyzed. The results 

Efficient Onboard Energy Storage System Sizing for All-Electric Energy storage system (ESS) is a

critical component in all-electric ships (AESs). However, an improper size and management of

ESS will deteriorate the technical Renewable energy storage and sustainable design of hybrid It is

a general trend to increase the use of renewable energy on ships to improve the ship sustainability.

This article summarized the current development and application of Optimal Sizing of Energy

Storage Systems for Shipboard The recent worldwide effort on the environmental issue has led to

new regulations on greenhouse gases emissions (GHG), both for land and marine applications. 

Optimization design of hybrid energy storage capacity This paper establishes a multi-objective

optimization mathematical model of energy storage device capacity configuration of ship power

grid, which takes energy storage  Two-level model predictive control energy management strategy

Compared with the load power characteristics of ground power systems, the intermittent and

random fluctuation of ship load power demand brings challenges to the energy  Renewable energy

storage and sustainable design of hybrid energy With rapidly increasing consumption of energy,

shipping industry has imposed a huge burden on the marine environment. It is a general trend to

increase the use of renewable  All-electric ship operations and management: Overview and future

For example [114], proposed an optimal energy management system based on operation states for

a hybrid FC/battery power system of a low-power boat, which could  Design of an electrical

energy storage system for hybrid diesel The all-electric-ship (AES) paradigm, which considers

hybrid solutions including an integrated power system connecting power sources, loads, energy

storage systems, and  Optimal scheduling for seaport integrated energy system considering In this

paper, the energy models of two basic ship-port coordination, i.e., on-shore power supply

management (cold-ironing) and berth allocation are proposed, and an  A two-stage energy

management strategy for hybrid ship power systems In [17], the ECMS was applied to hybrid-

powered vessels to achieve optimised real-time power distribution between the generator and

energy storage system. Gao et al. [18]  Advanced Energy Management System for Advancements

in the reduction of carbon dioxide emissions from ships are driving the development of more
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efficient onboard power systems. The proposed non-equivalent parallel running operation system 

Applied EnergyKeywords: Electric ship propulsion Hybrid energy storage Multi-objective

optimization Model predictive control Energy management Dynamic programming Current trends

in both  A review of multi-energy hybrid power system for shipsHighlights o Development of

multi-energy hybrid power system, consisting of solar energy, energy storage, and diesel engines.

o Key technologies to develop the multi  Energy management system for hybrid ship: Status and

For hybrid power ships, once the ship's power structure, energy storage system capacity, and

energy management objectives have been established, the key task is to  Analysis of energy

storage solutions for ship maneuvering in portsThe recent regulation about pollution reduction in

port areas promotes the development of electric ships, at least to operate with no fuel during

approach and departure. The paper presents an  Developments, Trends, and Challenges in

Optimization of Ship Energy SystemsA review of developments, trends, and challenges in

synthesis, design, and operation optimization of ship energy systems is presented in this article.

For better understanding of the context of A review of multi-energy hybrid power system for

shipsHighlights o Development of multi-energy hybrid power system, consisting of solar energy,

energy storage, and diesel engines. o Key technologies to develop the multi  Developments,

Trends, and Challenges in A review of developments, trends, and challenges in synthesis, design,

and operation optimization of ship energy systems is presented in this article. For better

understanding of the context of this review, pertinent terms are  Energy management strategy for

fuel cell hybrid ships based on With the continuous development and advancement of technology,

renewable and clean energy will become the primary power sources for ship propulsion systems to

reduce  Optimal sizing of hybrid energy storage sub-systems in PV/diesel ship A green ship which

comprises a PV generation system, a diesel engine, battery energy storage, and hybrid control

system has been explored in Ref. [3] to minimize fuel  Energy management of shipboard

microgrids integrating energy storage Additionally, the integration of an energy storage system has

been identified as an effective solution for improving the reliability of shipboard power systems,

pointing out the  Modeling, optimization, and control of ship energy systems using Changing

emissions regulations, fuel price fluctuations and development of new energy-intensive mission

systems are driving both component technological innovation and  Robustly coordinated operation

of a ship microgird with hybrid A two-step multi-objective management strategy is proposed in

[13] to optimize the operation of a hybrid energy storage system in an all-electric ship microgrid.

Control development and performance evaluation for Current trends in both commercial and

military ship development have focused on ship electrification. A challenge for electric-ship

propulsion systems, however, is large propulsion  An Improved SoC Balancing Strategy for

Battery Energy Storage System A dynamic state of charge (SoC) balancing strategy for parallel

battery energy storage units (BESUs) based on dynamic adjustment factor is proposed under the

hierarchical  Optimal design and energy management of hybrid storage systems This paper

discusses the themes of optimal design and management strategies of hybrid energy storage
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system (HESS) for marine applications. This design and related  Comprehensive review and

comparison on batteryThe marine power system and power conversion systems considerably

contribute to a ship's emissions and energy efficiency, and thus, they must be studied for  Hybrid

power and propulsion systems for ships: Current status The use of electricity as the main energy

vector is one of the ways to improve the shipping propulsion system's efficiency. In this study,

power generation technologies, energy Optimal Sizing of Energy Storage Systems for Shipboard

The recent worldwide effort on the environmental issue has led to new regulations on greenhouse

gases emissions (GHG), both for land and marine applications. 
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