
ENERGY STORAGE DAMPING CONTROL

Can a battery energy storage system improve the damping ratio? In this

paper,a battery energy storage system (BESS) based control method is

proposed to improve the damping ratioof a target oscillation mode to a

desired level by charging or discharging the installed BESS using local

measurements.

What is energy storage with VSG control? Energy storage with VSG

control can be used to increase system damping and suppress free power

oscillations. The energy transfer control involves the dissipation of

oscillation energy through the adjustment of damping power. The

equivalent circuit of the grid-connected power generation system with PV

and energy storage is shown in Fig. 1.

How does a damping controller work? The proposed damping controller

adjusts the active power output meanwhile maintaining the BESS reactive

output to zero,since the active power and system frequency are highly

correlated [20 ]. Thus,the local generator speed (or approximately the

terminal bus frequency) deviation can be used as the input signal for Pref :

Can a control strategy realize the power distribution of energy storage

equipment? To verify that the proposed control strategy can realize the

power distribution of energy storage equipment according to the given

proportion, the experimental results are presented for three cases:

charging mode, discharging mode, and charginga??discharging switching

modes when m = 2, n = 1.

What is inertia Damping Control Module? The inertia damping control

module incorporates the evaluation result of Hv for the minimum inertia

demand of energy storageto ensure that the rate of frequency change is

constrained following the load disturbances.
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How to improve stability of large-scale PV and energy storage

grid-connected power generation system? Conclusions In order to

improve the stability of large-scale PV and energy storage grid-connected

power generation system, this paper proposes the evaluation method to

assess the virtual inertia and damping demand of the VSG emulated by

the energy storage, as well as a technique to suppress the forced

oscillation by shifting the natural frequency.

Figure 1. Control Flow Diagram for Energy Storage Damping with

Generators . Modeling Active Damping With BESS. MATLAB was used to

simulate the post-fault behavior of a single synchronous generator

connected to an infinite bus system, a?|

This paper presents the issue of the Sub-synchronous resonance (SSR)

phenomenon in a series compensated DFIG-based wind power plant and

its alleviation using a Battery Energy Storage-based Damping Controller

(BESSDC_L). A supplementary damping signal is developed considering

the angular speed deviation and is incorporated into the BESS a?|

damping control systems such that the next phase is deployment oriented

a?c Primary Phase I Deliverables: a?? Prototype PDCIa??based damping

control system to be installed, tested, and validated at BPA

Synchrophasor Laboratory a?? Assessment of energy storage for control

a?c Control Design Components:

Adopting the battery energy storage system is an effective way to

compensate the continuously growing fluctuating power generated by

renewable sources. The power conversion system is considered as one of

the core equipment used for interfacing battery packs to the grid in a

battery energy storage system. This paper aims to apply an improved

active a?|
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This paper presents a composite active damping control strategy based

on lithium battery energy storage system. Firstly, the mechanism of the

control strategy is analyzed based on the a?|

Conventional DC-link voltage-controlled voltage source converter

(VQ-VSC) controls DC-link capacitor voltage and reactive power output by

using phase locked loop (PLL) for synchronous grid connection of new

energy sources such as PV. However, the deterioration of dynamic

performance in PLL can lead to instability in VQ-VSC control within a

weak grid.

During the fault period, the energy storage system (ESS) is controlled to

assist the fault ride through process, and the line side converter (LSC) is

controlled to provide AC vo ltage support in accordance with the grid code.

 3 Oscillation damping control 3.1 Generator motion analysis Power

system stability is mainly determined by the 

This paper presents a flexible virtual inertia and damping control strategy

for a virtual synchronous generator (VSG) for the effective utilization of

energy storage. Due to their low inertia and low a?|

The occurrence of sub-synchronous oscillation (SSO) phenomenon in

doubly-fed induction generators (DFIGs)-based wind turbines threatens

the secure and stable operation of the power grid.

(C) 2026 PV Storage Systems 3 / 8 Web: https://twojaelektryka.com.pl



ENERGY STORAGE DAMPING CONTROL

Low-frequency oscillation is one of the main barriers limiting power

transmission between two connected power systems. Although power

system stabilizers (PSSs) have been proved to be effective in damping

inner-area oscillation, inter-area oscillation still remains a critical challenge

in today's power systems. Since the low-frequency oscillation between two

a?|

The paper focuses on damping control of power system os-cillation

utilizing power electronics-interfaced resources (PEIRs) such as

battery-based energy storage systems (BESS) and other inverter-based

resources. In today's power grids, damping control are mainly undertaken

by the power system stabilizer (PSS) with selected generators.

Microgrids have arisen as an alternate solution to the problem of power

generation in distributed energy. Compared to ac microgrids, dc

microgrids (DC MGs) are superior in terms of system efficiency, power

quality, affordability, and ease of control. For the integration of renewable

energy generation into microgrids, power electronic converters are a?|

The proposed coordinated control effectively damps the power fluctuations

of the wind turbines and properly takes into account the limited capacity of

the energy storage system. Importantly, the proposed control method only

involves the energy storage system and does not require any modification

in the controllers of the wind power plant.

With high penetration of renewable energy sources (RESs) in modern

power systems, system frequency becomes more prone to fluctuation as

RESs do not naturally have inertial properties. A conventional energy

storage system (ESS) based on a battery has been used to tackle the

shortage in system inertia but has low and short-term power support

during a?|
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Many research activities about energy storage control to improve power

system stability have been reported. Papers [12] and [13] propose a

control method to increase the damping ratio of a target mode to a desired

level by energy storage. In [14] and [15], robust damping controllers are

An inertia and damping control method of DCa??DC converter in DC

microgrids. IEEE Trans. Energy Convers., 35 (2020), pp. 799-807.

Crossref View in Scopus Google Scholar  a control strategy for energy

storage systems to support dynamic frequency control. IEEE Trans.

Energy Convers., 29 (2014), pp. 833-840. View in Scopus Google Scholar

kinetic energy control and BESS output power control. In [37], researchers

developed a fuzzy-based winda??hybrid energy storage system to reduce

frequency variations caused by i!?uctuations in wind power. In [38],

researchers developed an artii!?cial neural network (ANN) controller to

regulate the power i!?ow between wind generators and the 

is the mechanical torque on the rotor; is the electrical torque on the rotor;

is the mechanical power; is the electrical power; is the small change in

rotor speed; and D is the damping term constant added to the equation

because of the damper winding in the SG. The inertia constant (H), is

defined as the ratio of stored in the rotor to the generator mega volt a?|

In order to improve the stability of large-scale PV and energy storage

grid-connected power generation system, this paper proposes the

evaluation method to assess the virtual inertia and a?|

In DC microgrids, the inherent inertia from DC capacitors is low and the

DC bus voltage is susceptible to power fluctuations, which results in low

DC voltage quality. In this article, an inertia and damping control (IDC)

method is proposed and applied in the energy storage system to

(C) 2026 PV Storage Systems 5 / 8 Web: https://twojaelektryka.com.pl



ENERGY STORAGE DAMPING CONTROL

strengthen the inertia and damping of DC microgrids. The proposed

control a?|
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Battery energy storage-based system damping controller for alleviating

sub-synchronous oscillations in a DFIG-based wind power plant;

Protection and Control of Modern Power Systems (Impact Factor 

A control strategy for battery/supercapacitor hybrid energy storage

system. Congzhen Xie 1, Jigang Wang 1, Bing Luo 2, Xiaolin Li 2 and Lei

Ja 2. Published under licence by IOP Publishing Ltd Journal of Physics:

Conference Series, Volume 2108, 2021 International Conference on

Power Electronics and Power Transmission (ICPEPT 2021) 15-17

October a?|

The VSG-controlled energy storage system can provide effective

frequency regulation service for the power system, thus ensuring the

frequency stability of the system, even in the case of a?|

Phase I Project Objectives: FY13-FY15 a?cOverall Project Goal:

a??Significantly increase the TRL (Technology Readiness Level) of wide

area damping control systems such that the next phase is deployment

oriented a?cPrimary Phase I Deliverables: a??Assessment of energy

storage for damping control a??Coordinated control of distributed energy

storage

So, in this paper, a control strategy with flexible virtual inertia and damping

coefficient is designed for optimizing the energy storage unit to support

frequency stability.
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The energy storage unit was connected to the DC side of the wind power

generation in Zeng et al. (2015), and the study proposed that the rotor

kinetic energy of the wind turbine is limited and only suitable for short-time

inertia and damping support; adding the energy storage unit can improve

the inertial support capacity and damping of the 

In [8], an energy storage system based on Ultra Capacitor technology is

proposed for damping control via real power modulation in wide area. 

Decentralized Servomechanism Control Design for 

damping support; adding the energy storage unit can improve the inertial

support capacity and damping of the wind turbine, which can provide a

more durable regulation capability for the system 
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