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What is the optimal operation model for pumped storage wind-solar-thermal combined power generation?
First, an optimal operation model of a pumped storage wind-solar-therma combined power generation system
was established with the lowest system operating cost, the largest new energy consumption, and the smallest
source-load deviation as the optimization objective functions.

How pumped storage wind-solar-thermal combined power generation system compromise operation scheme
works?

The pumped storage wind-solar-thermal combined power generation system compromise operation scheme
was given by the MOPSO algorithm by using the reasonable energy abandonment method,which is more in
line with the actual operation needs of the project and can effectively reduce the operating cost.

Why should energy storage systems be integrated with carbon trading mechanisms?

Moreover,when combined with carbon trading mechanisms,energy storage systems can optimize the internal
output plan of the power generation system,thereby maximizing the consumption of wind and solar power and
minimizing the cost of power generation.

Why do thermal power units need energy storage systems?

As a result,thermal units prioritize dispatching ones with lower carbon emission factors,and the absence of
energy storage systems may lead to thermal power units taking on all peaking tasks,and requiring more
frequent adjustment of output to consume wind and solar in power generation.

How can a multi-energy complementary system operate optimally?

A variety of optimal operation schemes were studied for the multi-energy complementary system by taking
pumped storage and thermal power as controllable power sources and considering the operating constraints of
each power source and the characteristics of source-load data. The main conclusions are as follows:

Should a multi-energy complementary power generation system be abandoned?

Authors to whom correspondence should be addressed. In multi-energy complementary power generation
systems,the complete consumption of wind and photovoltaic resources often requires more costs,and tolerable
energy abandonment can bring about the more reasonabl e optimization of operation schemes.

Wind and solar energy have some shortcomings such as randomness, instability and high cost of power
generation. Wind-solar complementary power generation system is the combination of their advantages. The
system converts solar and wind energy into electric energy for load and conducts long-distance transmission, a
hot topic in the

In the past two decades, clean energy such as hydro, wind, and solar power has achieved significant
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development under the "green recovery" global goal, and it may become the key method for countries to
realizealow ...

The results show that the proposed method can effectively coordinate the multi-energy complementary and
coordinated operation of multiple hybrid energy storage, and the obtained operation strategy of large-scale ...

With increasing scale of renewable energy integrated into the power system, the power system needs more
flexible regulating resources. At present, besides traditional thermal and hydro power plants, pumped hydro
storage and battery storage are the most commonly used resources, and they form a
wind-thermal-hydro-storage multi-energy ...

The multi-energy supplemental Renewable Energy System (RES) based on hydro-wind-solar can realize the
energy utilization with maximized efficiency, but the uncertainty of wind-solar output will lead to the increase
of power fluctuation of the supplemental system, which is a big challenge for the safe and stable operation of
the power grid (Berahmandpour et a., ...

Configuring a certain capacity of ESS in the wind-photovoltaic hybrid power system can not only effectively
improve the consumption capability of wind and solar power generation, but also improve the reliability and
economy of the wind-photovoltaic hybrid power system [6], [7], [8].However, the capacity of the
wind-photovoltaic-storage hybrid power system ...

In the context of global energy transformation and sustainable development, integrating and utilizing
renewable energy effectively have become the key to the power system advancement. However, the
integration of wind and photovoltaic power generation equipment also leads to power fluctuations in the
distribution network. The research focuses on the ...

There are diversified types of multi-energy complementation and listed below are the types of mutual
complementation of wind, solar and hydropower generation: 2.1 Wind&#226;EUR"wind complementation
Different wind farms in the same region or wind farms in different regions are more or less complementary,
which helps mitigate a dramatic variation in wind power output, ...

Furthermore, in order to cope with the intermittency and uncertainty of wind and photovoltaic, the power
supply and energy storage characteristics of pumped-storage station proposed in this paper could also be
implemented for boosting wind/solar stable transmission and realizing the complementary development the
multi-energy system.

It makes sense to simultaneously manufacture clean fuels like hydrogen when there is an excess of energy
[6].Hydrogen is a valuable energy carrier and efficient storage medium [7, 8].The energy storage method of
using wind energy or PV power to electrolyze water to produce hydrogen and then using hydrogen fuel cells
to generate electricity has been well ...
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The decision variables include the installed capacity of wind power, solar thermal and energy storage, and the
constraints are complex. Therefore, this problem conforms to the generalized allocation problem (GAP). ... In
order to verify the effectiveness and economy of the wind-solar complementary power generation system
model proposed in this...

Aiming to mitigate the impact of power fluctuation caused by large-scale renewable energy integration,
coupled with a high rate of wind and solar power abandonment, the multi-objective optimal dispatching of a
cascade hydro-wind-solar-thermal hybrid generation system with pumped storage hydropower (PSH) is
proposed in this paper. Based on the ...

The efficiency (? PV) of a solar PV system, indicating the ratio of converted solar energy into electrical
energy, can be calculated using equation [10]: (4) ?PV =P max / Pi n c where P max is the maximum power
output of the solar panel and P inc is the incoming solar power. Efficiency can be influenced by factors like
temperature, solar irradiance, and materia ...

With the rapid integration of renewable energy sources, such as wind and solar, multiple types of energy
storage technologies have been widely used to improve renewable energy generation and promote the
development of sustainable energy systems. Energy storage can provide fast response and regulation
capabilities, but multiple types of energy storage ...

Due to the different complementarity and compatibility of various components in the wind-solar storage
combined power generation system, its energy storage complementary control is very important.

The proposed model can provide effective decision-making tools based on external resource conditions and
their own wishes and can make full use of the complementary characteristics of different power sources to
promote the grid-connection of wind power and photovoltaic power generation. In this paper, the multi-energy
complementary system coupled ...

Considering the natural complementarity and instability of wind and solar energy, the advantage of pumped
storage power plants' "peak adjustment and valley adjustment”, as well as the grid"s need for a stable and
reliable energy supply, the objective of this study is to economically optimize the design of wind-PV pumped
storage complementary generation ...

The disorderly use of electricity in agriculture is a serious source of the current electricity tension, and as
distributed energy is expediently promoted, it is becoming increasingly notable that the source network and
load are not well coordinated. Small pumped storage power station is established in this paper using irrigation

facilities and mountain height differences. On ...

Wind power generation and photovoltaic power generation are one of the most mature ways in respect of the
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wind and solar energy development and utilization, wind and solar complementary power generation can
effectively use space and time. The two forms of power...

The deep-seated contradictions such as the low comprehensive efficiency of the power system and the lack of
complementarity and mutual assistance of various power sources have become increasingly prominent, which
need to be coordinated and optimized. The integration of wind, solar, hydro, thermal, and energy storage can
improve the clean utilization level of energy and ...

Many scholars have conducted extensive research on the diversification of power systems and the challenges
of integrating renewable energy. Wind and solar power generations unpredictability poses challenges for grid
integration, significantly affecting the stable operation of power systems, particularly when there is a
mismatch between load demand and ...

BSO algorithm is used to improve BP network, which improves the prediction accuracy of BP network, and
compare the load forecast results with the output of wind power and gas power generation. The wind-gas
complementary power generation system is proved to be able to effectively improve the volatility of wind
power generation, improve the power ...

The proposed approach involves a method of joint optimization configuration for wind-solar-thermal-storage
(WSTS) power energy bases utilizing a dynamic inertiaweight chaotic particle swarm optimization ...

This study focuses on the combined pumped storage-wind-photovoltaic-thermal generation system and
addresses the challenges posed by fluctuating output of wind and photovoltaic sources. First, a K-means
clustering ...

When the ratio of WP-PV/MSPTC is 3.5:1, an increase in the TES heat storage duration will appropriately
increase the solar energy annual guarantee hours, thereby causing the LCOE of the MSPTC first to decrease
and then increase, and in the investigation, it is found that the optimal heat storage duration of the solar
thermal power station using molten saltis12 h, ...

As evidenced by the joint operating plan for pumped storage and a wind-PV complementary power generation
system suggested in one paper [15], the addition of pumped storage may effectively suppress ...

In the field of wind-solar complementary power generation, Liu Shuhua et al. developed an individual
optimization method for the configuration of solar-thermal power plants and established a capacity
optimization model for the integrated new energy complementary power generation system in comprehensive
parks[1].Lin Lingxue et a. proposed an ...

The developments of energy storage and multi-energy complementary technologies can solve this problem of
solar energy to a certain degree. ... which were solar PV/thermal (PV/T), solar-wind and solar-gas hybrids. ...
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Do

that the participation of hydrogen would bring a 22.7 % reduction of CO 2 emissions as well as a 24.1 %
increment of power ...

Based on the current solar thermal energy efficiency, an average CSP plant such as a tower solar power plant,
dish Stirling, or parabolic trough plant requires the use of aland area of approximately 10 acres per megawatt

(MW) of power generating capacity, which is more demanding than that for solar PV power generation (6-8
acres).
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