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Overview

虚拟储能（Virtual Energy Storage）指通过其他装置或调度策略平衡电力系统能量的技术思路，属于能源技术领域。
其核心是通过转移电能或变换能量形式调节系统能量，应用于风光储微电网的家庭能源场景，借助需求侧管理降低对实体储能装置的需求 [1]。
该技术实现方式包含需求侧可控负荷调度与电力市场电价策略两类。
前者通过调控温控负荷的蓄冷蓄热特性储备能量；后者依托分时电价、实时电价等动态价格机制协调电能消费
[1]，例如空调负荷通过调节温度设定实现功率波动，在±1℃范围内可提供90MW·h储能容量 [2]。. 
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Abstract—The rising concept of the Virtual Energy Stor-age System (VESS)
within the energy storage systems (ESSs) landscape is indicative of its
innovative features, marked by exceptional eficiency and reliability. The
unpredictable and stochastic nature of renewable energy sources (RESs) has
posed. 
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Virtual energy storage concept
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Grid Scale Virtual Energy
Storage to Enable Renewable
Energy  

The normal operation of a power system is
regulated via the functionality of load frequency
control which detects and removes any
imbalances between generation and load by
using ...

  

Virtual Energy Storage
Systems and their
Participation in Day ...

The rising concept of the Virtual Energy Storage
System (VESS) within the energy storage
systems (ESS) landscape is indicative of its
innovative features, marked by exceptional ...

  

Grid-Scale Virtual Energy
Storage to Advance Renewable
Energy  
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The concept of virtual energy storage proposed
here is based on the surplus of necessary energy
that is required to restore the system frequency
to within a safe range of the ...

  

Virtual Energy Storage System
for Smart Grids 

Abstract This paper forms a Virtual Energy
Storage System (VESS) and validates that VESS
is a cost-effective way to provide the function of
energy storage through the ...
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????(Virtual Energy
Storage)?????????????????????????,?????????
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(PDF) Grid-Scale Virtual Energy
Storage to Advance ...

The concept of virtual energy storage proposed
here is based on the surplus of necessary energy
that is required to restore the system ...

  

Cloud energy storage in power
systems: Concept, ...

Cloud energy storage (CES) in the power systems
is a novel idea for the consumers to get rid of the
expensive distributed energy storages ...

  

The flexibility of virtual energy
storage based on the thermal
...

The Renewable Energy Community (REC)
concept has been introduced into the European
decarbonization guidelines to promote the
utilization of Renewable Energy Sources (RES)
and ...

  

Dynamic Virtual Energy
Storage System Operation ...

The concept of a virtual energy storage system
(VESS) is based on the sharing of a large energy
storage system by multiple units; however, the
...
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Review on Virtual Power
Plants/Virtual Aggregators:
Concepts  

A Virtual Power Plant (VPP), Virtual Aggregator
(VA), or simply Aggregator, represents the
association of several Distributed Energy
Resources (DERs) orchestrated to ...

  

Review of Modelling and
Optimal Control Strategy for
Virtual ...

Energy storage devices assist the system in
consuming new energy by transferring loads
across time and promoting the economical and
stable operation of IESs by utilising inexpensive
...

  

A virtual energy storage
system for voltage control of
distribution  

This paper proposes a virtual energy storage
system (VESS) to provide voltage control in
distribution networks in order to accommodate
more DG. A VESS control scheme ...

  

Optimal scheduling of multi-
energy type virtual energy
storage ...

The virtual energy storage system (VESS) is one
of the emerging novel concepts among current
energy storage systems (ESSs) due to the high
effectiveness and reliability. In fact, VESS ...
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Virtual Energy Storage
Systems for Virtual Power
Plants

In this chapter, a smart energy management
paradigm, called a virtual energy storage system
(VESS), is presented to address these challenges
and support the cost-effective operation of ...

  

Virtual Energy Storage
Systems: Challenges and
Opportunities

Maintaining synchronism between generation
and demand is becoming a tedious task with
increasing penetration of renewables in the
evolving power systems. Ancillary services are ...

  

Cryptocurrency mining as a
novel virtual energy storage
system in  

This paper introduces cryptocurrency mining
loads (CMLs) as innovative virtual energy storage
systems (VESSs), named cryptocurrency energy
storage systems (CESSs). It ...

  

Virtual Energy Storage System
Using Aggregated Electric
Vehicles ...

Virtual Energy Storage System (VESS), which will
allow the non-programmable power plants to
keep generating even in times of oversupply. It is
possible to store the surplus energy in the ...
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Virtual energy storage
modeling based on electricity
customers  

To this end, this paper utilizes demand response
resources as a virtual energy storage (VES) in
which incentive and discount payment are
applied to convince the customers ...

  

A virtual energy storage
system to compensate for the
uncertainty ...

This study presents a management algorithm
designed for a Virtual Energy Storage System
(VESS), as a result of the EU Horizon 2020
project 'VPP4ISLANDS'. The VESS is an ...

  

How virtual power plants are
shaping tomorrow's ...

What are virtual power plants and how do they
work? A virtual power plant is a system of
distributed energy resources--like rooftop solar ...

  

Virtual energy storage
systems: Storing power
without ...

The use of renewable energy sources is growing
rapidly, but this also means that there are more
unknown variables and fluctuations in ...
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Convex optimization of virtual
storage system scheduling in
...

Due to the popularization of distributed energy
resources (DERs), the aggregated prosumer
effect excels a general energy storage system
characteristic. Virtual ...

  

Sponge Grid With Numerous
Virtual Energy Storage
Systems: Concept  

High proportion of energy storage systems
(ESSs) and flexible loads signify the main
features of a modern power system. ESS with its
bi-directional flow characteristic can flexibly
change power ...

  

Optimal scheduling of multi-
energy type virtual energy
storage ...

The virtual energy storage system (VESS) is one
of the emerging novel concepts among current
energy storage systems (ESSs) due to the high
effectiveness and reliability.

  

Optimal scheduling of an
electric-hydrogen-integrated
...

In this paper, a two-layer optimization approach
is proposed to facilitate the multi-energy
complementarity and coupling and optimize the
...
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A Case Study on Distributed
Energy Resources and ...

The article presents calculations and power flow
of a real virtual power plant (VPP), containing a
fragment of low and medium voltage ...

  

Sponge Grid with Numerous
Virtual Energy Storage
Systems: Concept  

A virtual energy storage (VES) model is proposed
in this paper to accommodate renewable energy
under a special market regula-tion. Such VESs
can provide or consume ...

  

A review and outlook on cloud
energy storage: An aggregated
...

o The achievements, shortcomings and key
research directions of the three most concerning
areas of cloud energy storage technology are
summarized. o The development ...

  

Virtual batteries: what they
are, how they work and ...

Advantages Excess Energy Storage: One of the
most obvious benefits is its unlimited ability to
store excess solar energy during peak ...
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Building Virtual Transmission:
Critical Elements of Energy ...

Introduction Over the last few years, the concept
of deploying energy storage as a transmission
asset - or "virtual transmission" has attracted
mainstream consideration in markets around the
...

  

Optimal bid-offer strategy for a
virtual energy storage
merchant: A  

Increased penetration of renewable resources
emphasizes opportunities for virtual energy
storage (VES) to offer the needed flexibility to
the power system. The VES, quite ...

  

What is virtual energy
storage? , NenPower

What is virtual energy storage? 1. Virtual energy
storage refers to the concept of utilizing various
energy management strategies to optimize ...
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