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The fast adaptive bus voltage regulation strategy for the supercapacitor
energy storage system ensures the stability of the bus voltage and
provides the power required by the a?|

With the development of the photovoltaic industry, the use of solar energy
to generate low-cost electricity is gradually being realized. However,
electricity prices in the power grid fluctuate throughout the day. Therefore,
it Is necessary to integrate photovoltaic and energy storage systems as a
valuable supplement for bus charging stations, which can reduce a?|

In this paper, a novel voltage controller of energy storage system (ESS) in
DC microgrids (DC-MG) is proposed to enhance the DC-bus voltage
stability. At first, a mathematical model of the a?|

DET Power Regulation Systems a?c Direct Energy Transfer (DET)
systems dissipates unneeded power a?? Typically use shunt resistors to
maintain bus voltage at a predetermined level a?? Shunt resistors are
usually at the array or external banks of resistors to avoid internal heating
a?c Typical for systems less than 100 W

The DC bus voltage fluctuation effect of Figure 10C can be seen, along
with the grid voltage drop of 0.51 s when the peak DC bus voltage
fluctuation can reach a maximum of 1420.01 V, the rise of about 9.2% did
not exceed the overvoltage protection critical range of the grid-side
converter, at this time the flywheel energy storage grid-connected

an optical storage DC microgrid system with a hybrid energy storage
system to achieve the purpose of stabilizing the DC bus voltage. This
system focuses on the component hybrid energy storage unit, and uses
the structure of three batteries and supercapacitors (SC) in parallel to
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improve the stability of the system,

(C) 2026 PV Storage Systems 217 Web: https://www.twojaelektryka.com.pl



.o
t"a'-::.,;:.- SOLAR :ro.

ENERGY STORAGE SYSTEM BUS VOLTAGE

4‘/\ =
L

A IEESE
ENERGY STORAGE SYSTEM
mmmmmmmmm " |
mmmmmmmm 1 " i
,,,,,,,,,, |
———
[CEETATS)
S ————
\
I g
Wl ==
==

(C) 2026 PV Storage Systems

Aiming at the problem of bus voltage stability in DC microgrid under
complex conditions such as fluctuation, randomness, and random load
switching of a new energy power generation system, a multi-mode voltage
stability strategy based on hybrid energy storage is proposed to optimize
control bus voltage fluctuation. A power distribution method of a hybrid
energy storage system a?|

For hybrid energy storage system in dc microgrid, effective power split,
bus voltage deviation, and state-of-charge (SoC) violation are significant
issues. Conventionally, they are achieved by centralized control or
hierarchical control methods with communications. This paper proposes a
simple and effective strategy to solve the problem in a decentralized a?|

To address this problem, this paper presents a coordinated control
method of distributed energy storage systems (DESSSs) for voltage
regulation in a distribution network. The influence of the voltage caused by
the PV plant is analyzed in a simple distribution feeder at first. Section 4
introduces the IEEE 33-bus test distribution system and

part of NASA's Artemis program. The Orion electrical power system (EPS)
consists of four solar array wings (SAWSs) for power generation and four
lithium-ion batteries for energy storage. The EPS distributes power to
other subsystems and components by means of four 120 VDC,
unregulated power busses, also known as a "battery-on-bus" architecture

SHI ET AL. 1191 FIGURE 1 Coni!?guration of supercapacitor energy
storage systems
theloadisunknownandvariable.Forthebuck-boostconverter, L is the
converter inductances, S 1 and S 2 are the MOSFETS, and D is duty
ratios for the dual converters. For SCs, R sc is the internal resistance, C
sc is the capacitance, and V sc is the termi- nal voltage. R L and C f are
the load a?|
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As seen from (1) droop control will cause the output voltage deviation,
resulting in the difference between the bus voltage and the reference
value, to ensure the stability of the system, the droop coefficient should be
selected within a certain range, excessive droop coefficient will reduce the
stability of the system, and too small droop

Although the power-sharing in hybrid ESS system is improved with the
modified droop controller [33], accurate sharing is not achieved.The
improvement in power-sharing is also achieved by virtual resistance and
virtual impedance droop controllers [34].Another power-sharing approach
is presented in [35] for hybrid battery and supercapacitor system to
improve the DC a?|

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 control framework of all-electric
propulsion ships, which can achieve accurate power distribution, bus
voltage recovery, and SoC balance accuracy. In the primary control layer,
the arccot function a?|

The instability of DC bus voltage may propagate over the PV system
network, where, in some cases, the requirement for fast dynamic
compensation devices, such as diesel generators or the battery energy
storage (BES) for power fluctuation management and fault ride by
mitigation, is indispensable.

Direct-current (DC) microgrids have gained worldwide attention in recent
decades due to their high system efficiency and simple control. In a
self-sufficient energy system, voltage control is an important key to dealing
with upcoming challenges of renewable energy integration into DC
microgrids, and thus energy storage systems (ESSs) are often employed
to a?|
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Energy storage system (ESS) is one of the most effective solutions for
alleviating above problems and readily applied in distribution networks for
increasing energy efficiency, enhancing power system reliability and
stability, relieving peak load demand pressure and balancing supply and
demand . Among different types of ESSs, battery energy

Electric vehicle (EV) is developed because of its environmental
friendliness, energy-saving and high efficiency. For improving the
performance of the energy storage system of EV, this paper proposes an
energy management strategy (EMS) based model predictive control
(MPC) for the battery/supercapacitor hybrid energy storage system
(HESS), which takes a?|

When Bus voltage drops to 370V, Mode transition from charging to
backup begins (soft start). When Bus voltage drops to 360V, full backup in
boost mode starts systems (PCS) in energy storage Bi-Directional Dual
Active Bridge (DAB) DC:DC Design 20 a?c Single phase shift modulation
provides easy control loop

Abstract: Aiming at the problem of bus voltage stability in DC microgrid
under complex conditions such as fluctuation, randomness, and random
load switching of a new energy power a?|

To address the power distribution problem that occurs in hybrid energy
storage systems (HESSSs) in electric vehicles, a fuzzy control distribution
method is proposed in this paper, taking the vehicle demand power;
supercapacitor power, PSC;; and lithium battery power, Pbat, as the
inputs and the power distribution factor of the supercapacitor as the output
to control a?|
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When storage is on the DC bus behind the PV inverter, the energy storage
system can operate and maintain the DC bus voltage when the PV
inverter is off-line for scheduled or unplanned outages. When the PV
inverter is offline the energy from the array can still flow to the batteries via
the DC-DC converter ensuring energy can

represents a typical front-of-the meter energy storage system; higher
power installations are based on a modular architecture, which might
replicate the 4 MWh system design a?? as per the DC bus rated current 8
x 330 = 2640 A Isc_rack (prospective short-circuit current provided by a?|

On the other hand, the electricity grid energy storage system also faces
pressure to absorb and balance the power, which requires the maximum
utilization of the energy storage system (ESS) to achieve power balance in
the electricity grid in the shortest time possible and suppress direct current
(DC) bus voltage fluctuations [7 a?? 9].However, excessive use of ESS
may cause some a?|

a?cPower system, architecture consists of power generation, energy
storage, and distribution systems a??Generation and storage systems
mass is primarily driven by power level a?cPower distribution system
permits the matching of energy stored and generated with the loads
a??Cable mass is primarily effected by voltage selection

In order to take advantage of the dispersed energy storage units in the DC
micro-grids,an improved state of charge(SOC) based droop control
method for energy storage systems was proposed in this paper.Dynamic
load power sharing among different energy storage units was achieved by
using this method.Specifically,the coefficient in the conventional droop
control a?|
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approach is demonstrated on the New England 39-bus system and a
Nordic test system. The optimal results are also verified by time-domain
simulation. To improve the applicability and install energy storage devices
for system voltage stability, whose controller parameters are predefined
and not optimized together with the locations. In [24

This is possible due to the clamping of half of the dc-bus voltage by the
NPC diodes, which reduces the voltage requirement of the power
switches. Xu X, Bishop M, Oikarinen DG, Hao C. Application and
modeling of battery energy storage in power systems. J Power Energy
Syst. 2016;2(3):82a??90. Google Scholar

Conventional droop control is mainly used for DC microgrids. As a result,
DC bus voltage suffers from rapid changes, oscillations, large excursions
during load disturbances, and fluctuations in renewable energy output.
These issues can greatly affect voltage-sensitive loads. This study
proposes an integrated control method for the bus voltage of the DC a?|
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