
SHARED ENERGY STORAGE EQUIPMENT

What is a shared energy storage system? The shared energy storage

system is a commercial energy storage application model that integrates

traditional energy storage technology with the sharing economy model.

What is the business model of a shared energy storage system? The

business model of the shared energy storage system is introduced,where

microgrids can lease energy storage services and generate profits. The

system is optimized using an economic double-layer optimization model

that considers both operational and planning variables while also taking

into account user demand.

How can shared storage improve energy systems? By integrating shared

storage into these projects, system operators can better manage their

energy resources, improve grid stability, and support the transition to

renewable energy sources. This model fosters participants cooperation

and investment, leading to more sustainable and resilient energy systems.

6. Conclusions

What is cogeneration shared energy storage (CSES)? A typical

cogeneration shared energy storage (CSES) system utilizing the

solid-state thermal storage is developed, and an optimization model

maximizing economic benefits is formulated for scrutinizing the

practicalities of multi-mode operations in the given scenario.

How many kW h is a shared energy storage system? For the individually

configured energy storage systems,the total capacity is

698.25a??+1468.7613a??+2580.4475a??=a??4747.4588 kW h,while the

optimal shared energy storage capacity configuration is 4258.5857 kW

h,resulting in further reduction.
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How do we integrate storage sharing into the design phase of energy

systems? We adopt a cooperative game approachto incorporate storage

sharing into the design phase of energy systems. To ensure a fair

distribution of cooperative benefits,we introduce a benefit allocation

mechanism based on contributions to energy storage sharing.

Firstly, an IES operation optimization model considering shared energy

storage mode was constructed; Secondly, we constructed a multi-regional

comprehensive energy system cooperation game model 

Shared energy storage (SES) provides a solution for breaking the poor

techno-economic performance of independent energy storage used in

renewable energy networks. This paper proposes a multi-distributed

energy system (MDES) driven by several heterogeneous energy sources

considering SES, where bi-objective optimization and emergy analysis a?|

To decrease energy storage costs, leveraging the sharing economy allows

multiple agents to jointly use the same energy storage equipment [5], [6].

This approach can enhance energy storage device utilization and lower

energy storage expenses.  Shared energy storage is an economic model

in which shared energy storage service providers invest 

To promote the consumption of renewable energy and improve energy

efficiency has become an important development direction of power

system. In this paper, an operation optimization strategy of

multi-microgrids and shared energy storage system is proposed, which

considers the uncertainty of energy output and the difference of

cooperative contribution. A a?|
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Shared energy storage uses the power grid as a link; energy  2018;

Terlouw et al., 2019). Public energy storage equipment can be jointly

invested in and operated by all users (Chakraborty et al 

SESS typically is a public energy storage device serving multiple users,

while CES emphasizes the shared utilization of multiple energy storage

resources, creating a virtual energy storage library in the cloud [9, 10].

However, CES relies on advanced information communication technology

as a means of transmitting information.

In the above research, the distributed energy storage equipment can be

installed in microgrids and distribution network to smooth the power

fluctuation  Comparing Case 1 and Case 3, the shared energy storage

charges 2208 kW during the valley period and discharges 2210 kW during

the peak period in Case1, which can promote peak cutting and 

The power consumption on the demand side exhibits the characteristics of

randomness and "peak, flat, and valley," [9], and China's National Energy

Administration requires that a considerable proportion of the energy

storage system (ESS) capacity devices should be integrated into the grid

for clean energy connectivity [10].Due to policy requirements and the a?|

Shared energy storage adopts unified planning, construction, and

scheduling and has the advantages of low initial investment, low operation

risk, and guaranteed equipment quality, as well as being conducive for

realizing multiple values. In the future, it is expected to become the

mainstream model for the coordinated development of energy 

Thus, the shared energy storage service mechanism of multiple

photovoltaic producers and consumers under the Community Energy

Internet; a master-slave sharing model between the shared energy

storage system (SESS) and multiple producers was applied to achieve
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win-win benefits for shared energy storage and consumers . Moreover, the

organic 
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Simulation results show that, compared with the energy storage planned

separately for each integrated energy system, it is more environmental

friendly and economical to provide energy storage services for each

integrated energy system through shared energy storage station, the

carbon emission reduction rate has increased by 166.53 %, and the 

The emergence of the shared energy storage mode provides a solution for

promoting renewable energy utilization. However, how establishing a

multia??agent optimal operation model in dealing with 

To cope with the development dilemma of high investment cost and low

utilization of energy storage, and solve the problem of energy storage

flexibility and economical resource allocation for multiple renewable

energy bases regulation requirements. A capacity allocation strategy for

sharing energy storage among multiple renewable energy bases based on

the concept of a?|

and construction cost of energy storage equipment is high,

thepaybackperiodislong,andtheshort-termeconomicben-ei!?tsarenotobviou

s.Atthesametime,theutilizationrateof energy storage equipment is low, and

the application value of resources cannot be fully tapped, which leads to

the lack of enthusiasm of a?|

The shared energy storage (SES) system leverages the nature of the

sharing economy to gain benefits by fully utilizing idle energy storage

capacity resources.  [24] proposed a BiMIP model to jointly optimize the

planning cost of renewable energy equipment and the usage cost of

hydrogen energy, which is solved by the R& D algorithm. Xu et al 
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The shared energy storage (SES) in Fig. 3 is mainly composed of power

agents, shared energy storage equipment, various MES, and external

power grids. Different from traditional integrated energy, MRMES based

on SES is no longer a regional power system established by networking

multiple integrated energy systems, instead of installing energy 

Community shared energy storage projects (CSES) are a practical form of

an energy storage system on the residential user side (Lopez et al., 2024;

Mueller and Welpe, 2018; Zhou et al., 2022).The operation mechanism of

CSES is presented in Appendix A1.Theoretical research points out that

CSES helps reduce the high equipment investment and maintenance a?|

Community shared energy storage (CSES) is a solution to alleviate the

uncertainty of renewable resources by aggregating excess energy during

appropriate periods and discharging it when renewable generation is low. 

The authors acknowledge the work facilities and equipment provided by

GECAD research center (UIDB/00760/2020) to the project 

There is also literature on the service mode of shared energy storage, that

is, the power distribution mode of energy storage units. Ref. [10, 11]

proposed a centralized hierarchical coordinated control strategy for shared

energy storage considering the attenuation characteristics of retired power

batteries in the context of energy storage needs to cope with a?|

Energy storage sharing can effectively improve the utilization rate of

energy storage equipment and reduce energy storage cost.However,

current research on shared energy storage focuses on small and

medium-sized users while neglects the impact of transmission costs and

network losses.Thus, this paper proposes a new business model for

generation 
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The shared energy storage station consists of energy storage batteries

and inverter modules, while the microgrid consists of already constructed

equipment, including distributed photovoltaics, wind turbines, and loads

(industrial and residential power consumption).

The optimal shared energy storage capacity and the operating

configuration of the equipment in the system are obtained. Abstract. 

Shared energy storage offers investors in energy storage not only financial

advantages [10], but it also helps new energy become more popular [11].

A shared energy storage optimization configuration model for a 

To face these challenges, shared energy storage (SES) systems are

being examined, which involves sharing idle energy resources with others

for gain [14].As SES systems involve collaborative investments [15] in the

energy storage facility operations by multiple renewable energy operators

[16], there has been significant global research interest and a?|

In the context of the New Type Power System, energy storage (ES) has

wide applications in generation, transmission, distribution, and utilization.

However, its development still faces challenges such as high initial

investment costs and low equipment utilization. Shared energy storage

(SES), as a new paradigm to improve resource utilization efficiency and

promote a?|

Shared energy storage can make full use of the sharing economy's nature,

which can improve benefits through the underutilized resources [8].Due to

the complementarity of power generation and consumption behavior

among different prosumers, the implementation of storage sharing in the

community can share the complementary charging and discharging

demands a?|
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The integration of renewable generation and energy storage in the power

system has significant potential to mitigate undesirable characteristics of

the power output such as intermittency and variability, as well as to

increase total profits. However, since each generation part and the energy

storage owner typically optimize the planning capacity based on their

individual gains, it's 

In this context, shared energy storage (SES), a novel business model

combined with energy storage technologies and the sharing economy, has

the potential to play an important role in renewable energy

accommodation scenarios.  On the other hand, energy storage services

have certain heterogeneous characteristics due to the different equipment 

Shared energy storage, as an emerging economic business model,

provides shared services for electricity and plays a key role in storing

electricity in smart parks [11].  Optimized operation method of small and

medium-sized integrated energy system for P2G equipment under strong

uncertainty. Energy, 199 (2020), Article 117269.

Shared energy storage can obtain policy subsidies from the government;

obtain benefits from peak shaving and valley filling in the power grid; 

Integrate and input the energy storage equipment of individual users into

the cloud as virtual energy storage capacity. The technology that uses

cloud energy storage to replace real energy storage is 

Such as [21] studies the integration of distributed energy and local energy

system, and proposes an energy management framework, which solves

the uncertainty of distributed energy and enhances the flexibility of the

whole network by adopting the influence of DR plan and electric energy

storage equipment. However, the high investment cost of 
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