
Direct voltage stabilization for solar
power generation

A significant mismatch between the total generation and demand on the grid frequently leads to frequency

disturbance. It frequently occurs in conjunction with weak protective device and system control coordination,

inadequate system reactions, and insufficient power reserve [8].The synchronous generators'' (SGs'') rotational

speeds directly affect the grid ...

Enhancing voltage stability of grid forming power converters based on model predictive controller. ... The best

application of DC MGs is at what time the generation sources are DC, e.g., solar panels, ... Improved model

predictive direct power control for parallel distributed generation in grid-tied microgrids. Energies, 16 (3) ...

Increase in energy demand, Reduction in the available nonrenewable sources and need for reliable power

supply has been main motivation for micro-grids. When many converters are interfaced to a common bus,

there could be interaction among them which could lead to instability of the overall system. The varying

efficiency due to solar source causes ...

Fluctuations in wind power can affect the small-signal, transient, and voltage stability of power systems and

frequency control [65]. ... System stability impact of large-scale and distributed solar photovoltaic generation:

the case of Ontario, Canada. IEEE transactions on sustainable energy, 4 (2013), pp. 680-688,

10.1109/TSTE.2012.2235151.

Perfect power system voltage stability is not possible in practice. ... or on a single or dual axis solar tracker to

maximise the intensity of incoming direct radiation. Utility-scale PV systems have become competitive with

conventional forms of electricity generation cost. ... that when the generator (G2) is down, (G1) loses its

stability, but ...

For the generation of electricity in far flung area at reasonable price, sizing of the power supply system plays

an important role. Photovoltaic systems and some other renewable energy systems are, therefore, an excellent

choices in remote areas for low to medium power levels, because of easy scaling of the input power source [6],

[7].The main attraction of the PV ...

Over the recent years, various research has been carried on control of power systems. Related to the present

work, Fosha and Elgerd (1970) was the first to study LFC of a power system. A renewable based hybrid power

system control for frequency stabilization is done in Vedik et al., 2021, Marine predators, 2021 and Gupta et

al. (2021)  recent times, many ...

Large-scale centralized development and long-distance transmission have become the dominant modes of

renewable energy use; however, compared to hydropower and coal-fired power generation, wind and solar
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power are characterized by intermittentness, volatility, randomness, and non-storability, resulting in clear

off-peak generation.

To address issues like low inertia and vulnerability to voltage-drop faults in high-penetration new energy

(wind-solar-storage) grid-connected power generation systems, this study implements virtual synchronous

machine (VSG) control in the grid-connected inverter, i.e., adding a voltage source converter to the

wind-solar-storage co-generation system boosts ...

Three static techniques (i.e. Power flow, Continuation Power Flow (CPF) and the Q-V curve) are used to

assess the voltage stability of the power grid with a Solar Photovoltaic Generator (SPVG ...

The solar thermal power generation and photovoltaic systems are used as the primary source of generation in

the designed test systems. ... are carried out with high-voltage direct current link ...

However, the power electronic devices that are extensively used in renewable energy generation and HVDC

transmission systems greatly impact grid stability [18].With the development and utilization of large-scale

renewable energy, high-penetration power electronic systems (HPPESs) have gradually formed at the sending

end of HVDC transmission [19], [20], ...

The ability of a power system to keep a consistent voltage at all buses in the presence of a disturbance is

known as voltage stability [1].The risk of voltage instability in the power system networks has been identified

as a key issue in the design and operation of the power system [2].This occurs as a result of an increase in load

demand as well as issues with ...

Over the past two decades (2000-2019), 1200 GW of power electronic converter (PEC) interfaced renewable

energy sources (i.e., wind and solar-PV) [1,2] were integrated to power grids around the world, while making

...

Step 12: Shunt transformer: The shunt transformer is employed to manage the reactive power and support

voltage regulation within the grid. It is connected to the grid ML-UPFC with RFCSO controller output and

helps maintain the voltage stability and power quality.

Direct current power system stabilizer (DC-PSS) is used to improve the performance and the efficiency of the

power converters. ... Similarities between a synchronous generation unit control and voltage source ...

Total harmonic distortion is defined as the ratio of distortion power to the fundamental power [3]. Modern

solar power generation technologies, like expansive photovoltaic (PV) systems, are commonly positioned in

mountainous and desert areas to optimize sunlight absorption. ... there is a solar panel with DC voltage

connected to the grid, which ...
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Over the last decade, many standalone system based MG models have been developed employing short and

long-term storage devices. Batteries, supercapacitors (SC), and hydrogen systems including fuel cells and

electrolyzers, are among examples [7, 8].The renewable energy goal of MG has been significantly enhanced

by integrating a solar PV ...

Electricity generation from Photovoltaic (PV) systems has had the highest increase among other renewable

energy sources in recent years [1].According to the International Energy Agency (IEA), the total capacity of

installed photovoltaic panels reached 500 GW worldwide by 2018 with 98 GW installed only in 2018 [2] (Fig.

1) g. 2 depicts the total growth ...

Fortunately, the output power of DEGs is proportional to the output voltage, so elevating the output voltage is

a critical factor to improve the power and energy output [30]. Therefore, it is urgent to develop a creative DEG

which can deliver DC output efficiently without external rectifier and/or energy storage component, thereby

accelerating the practical ...

power contributing to system stability? Wind (and solar) power plants have been demonstrated in simulation

studies, practical tests and real-world implementations to improve the stability of a well-designed system.

They can provide a fast power response to aid frequency stability, a reactive power response to support the

voltage during steady ...

Additionally, the reactive power and voltage loop are considered to control the output voltage stability (Li et

al., 2019b). Therefore, the power and voltage controller are implemented in VSG control to perform and

mimic the characteristics of the power regulator and frequency modulator (Rajan and Fernandez, 2019, Quan

et al., 2019).

Hu et al. reported the reactive power probability distributed energy resources for voltage stability in DN.

Relative available transmission capacity index (RATCI) is proposed to evaluate the voltage stability by

integrating DER. The result shows that with multi-type and location of DER in DN, voltage stability was

improved [130].

Voltage stability of a power system is defined as its capacity to retain voltage within an acceptable limit

through out the network during any disturbance as well as nominal operation [11].With increasing penetration

of solar PV systems, it is crucial to assess voltage stability of the power grid to implement timely corrective

actions to avoid any potential power ...

In recent years, grid integration of solar photovoltaic (PV) systems has proliferated across many countries in

order to reduce greenhouse gas emission and minimize energy cost. However, the intermittency inherent

within PV generator may affect the grid voltage stability significantly. Therefore, it is imperative to consider

the intermittent nature of solar PV ...
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Therefore, intermittent solar PV power generation and uncertainties associated with load demand are required

to be accounted to gain a holistic understanding on power grid voltage stability with ...

The intermittent nature of solar power generation causes frequency variations in the grid network. ... V t = 2 3

(V s a 2 + V s b 2 + V s c 2) With the help of terminal voltage, the direct and quadrature axis unit vector

template is ... These algorithms play a vital role in the monitoring and controlling of voltage stability in the

grid-tied ...

Manoharan, P. et al. Improved perturb and observation maximum power point tracking technique for solar

photovoltaic power generation systems. IEEE Syst. J. 15 (2), 3024-3035 (2020). Article ADS ...

The solar thermal power generation and photovoltaic systems are used as the primary source of generation in

the designed test systems. ... Chenc Z (2008) Analysis of a novel autonomous marine hybrid power

generation/energy storage system with a high-voltage direct current link. J Power Sources 185:1284-1292. ...

Vedik, B. et al. Frequency ...
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