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Overview

Can a multi-energy complementary power generation system integrate wind
and solar energy?

Simulation results validated using real-world data from the southwest region
of China. Future research will focus on stochastic modeling and incorporating
energy storage systems. This paper proposes constructing a multi-energy
complementary power generation system integrating hydropower, wind, and
solar energy.

What is a capacity optimization model for a wind-solar-hydro-storage multi-
energy complementary system?

This paper develops a capacity optimization model for a
wind-solar-hydro-storage multi-energy complementary system. The
objectives are to improve net system income, reduce wind and solar
curtailment, and mitigate intraday fluctuations.

How to optimize wind and solar energy integration?

The optimization uses a particle swarm algorithm to obtain wind and solar
energy integration's optimal ratio and capacity configuration. The results
indicate that a wind-solar ratio of around 1.25:1, with wind power installed
capacity of 2350 MW and photovoltaic installed capacity of 1898 MW, results
in maximum wind and solar installed capacity.

What is the maximum integration capacity of wind and solar power?

At this ratio, the maximum wind-solar integration capacity reaches 3938.63
MW, with a curtailment rate of wind and solar power kept below 3 % and a
loss of load probability maintained at 0 %. Furthermore, under varying loss of
load probabilities, the total integration capacity of wind and solar power
increases significantly.
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S me s Optimization study of wind, solar, hydro
—— and hydrogen ...
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= - » = Jul 15, 2024 - Consequently, this article,
- e targeting the current status of multi-energy

g % . complementarity, establishes a complementary
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B system of pumped hydro storage, battery ...

Optimal Configuration and Empirical
Analysis of a Wind-Solar ...

Jul 29, 2025 - The results show that after the
wind-solar-hydro-storage multi-energy
complementary system is optimized, the
utilization rate of new energy and the system ...

Matching Optimization of Wind-Solar
Complementary Power Generation

Sep 23, 2024 - The intermittency, randomness
and volatility of wind power and photovoltaic
power generation bring trouble to power system
planning. The capacity configuration of
integrated ...

Optimal Design of Wind-Solar
complementary power generation ...

Dec 15, 2024 - This paper proposes constructing
a multi-energy complementary power generation
system integrating hydropower, wind, and solar

energy. Considering capa...
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Complementary potential of wind-solar-
hydro power in ...

Sep 1, 2023 - In order to further develop
renewable energy used for power generation in
the future, a comprehensive analysis on the
complementary potential and spatial-temporal ...
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Capacity planning for wind, solar,
thermal and energy storage in
power

Nov 28, 2024 - To address this challenge, this
article proposes a coupled electricity-carbon
market and wind-solar-storage complementary
hybrid power generation system model, aiming

Optimization and improvement
method for complementary power
generation

Aug 1, 2024 - In order to ensure the stability and
reliability of power supply and realize day and
night power generation, wind and solar
complementary power generation systems are
built in ...
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Design of a Wind-Solar Complementary
Power Generation ...

Apr 27, 2025 - In order to improve the utilization
efficiency of wind and photovoltaic energy
resources, this paper designs a set of wind and
solar complementary power generation ...

Optimal Design of Wind-Solar
complementary power generation ...

Dec 6, 2024 - Abstract: This paper proposes
constructing a multi-energy complementary
power generation system integrating
hydropower, wind, and solar energy. Considering
capacity ...

Planning and design of wind-solar
complementary ...

Nov 25, 2025 - When considering the integration
of wind and solar power, increasing the installed
capacity of renewable energy while maintaining
a certain wind-solar ratio can effectively match ...
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