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Wind power complementarity and energy
storage system

Overview
In this paper, we analyse literature data to understand the role of wind-solar
complementarity in future energy systems by evaluating its impact on variable
renewable energy penetration, corresponding curtailment, energy storage
requirement and system reliability.
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Article Content

Assessing global land-based solar–wind complementarity …

Solar and wind resources vary across space and time, affecting the performance of
renewable energy systems. Global land-based complementarity between these two
resources from 1950 …

Planning shared energy storage systems for the spatio …

Nov 1, 2023 · The centralized multi-objective model allows renewable energy
generators to make cost-optimal planning decisions for connecting to the shared
energy storage station, while also …

Operational characteristics of an integrated island energy system …

Sep 1, 2024 · Mathematical models for wind and photovoltaic power generation,
energy storage, hydrogen production and utilisation, diesel generators, and energy
management systems are …

Integration of energy storage system and renewable energy …

Aug 1, 2021 · Based on the technical characteristics of renewable energy, this study
reviews the roles, classifications, design optimisation methods, and applications of
energy storage …

Exploring complementary effects of solar and wind power …

Mar 1, 2025 · According to Jurasz et al. and Santos et al. , the temporal
complementarity between VREs results in a combined power with less variability and
intermittency, reducing the …

Cost-based site and capacity optimization of multi-energy storage ...

Dec 15, 2022 · A RIES model including renewable wind power, power distribution
network, district heating network, multi-energy storage system, and heat pump to
convert electricity to heat is …

ENERGY | Free Full-Text | Research on Wind-Solar Complementarity …

Mar 31, 2025 · Results show that when the proportion of wind power reaches 70%,
the comprehensive complementarity rate is optimized. This optimization leads to a
14.83% …

Optimization of wind-solar hybrid system based on energy …

Dec 30, 2024 · Finally, several policy recommendations for the design of wind-solar
hybrid power systems were offered, emphasizing the importance of wind-solar
complementarity, the …

Clusters of Flexible PV-Wind-Storage Hybrid Generation …
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2 days ago · Hybridization Potential Evaluation Generated maps comparing
complementarity with pumped storage hydropower resource assessment (top
figures) Completed draft journal article …

Technical and economic analysis of multi-energy complementary systems ...

Nov 1, 2023 · The 14th Five-Year Plan aims to further expand photovoltaic capacity,
promote distributed photovoltaic projects, and encourage the integration of solar
energy with energy …

Review of mapping analysis and complementarity between solar and wind ...

Nov 15, 2023 · The patent survey has shown that most patents are regarding power
plant components, configuration, energy storage in hybrid systems, computational
fluid dynamics, …

Research on Wind-Solar Complementarity Rate Analysis and …

Mar 31, 2025 · Based on this foundation, it will explore the relationship between the
comprehensive complementarity rate and wind-solar ratios for capacity configuration.
A multi …

Coordination and Optimal Scheduling of Multi-energy …

Mar 2, 2021 · ABSTRACT In order to solve the problem of insufficient peak-regulating
capacity of the power system after the grid connection of wind power, photovoltaic
and other large-scale …

A comprehensive review of wind power integration and energy storage ...

May 15, 2024 · Integrating wind power with energy storage technologies is crucial
for frequency regulation in modern power systems, ensuring the reliable and cost-
effective operation of …

Optimization of multi-energy complementary power generation system ...

Dec 1, 2024 · The multi-energy complementary power generation system,
incorporating wind, solar, thermal, and storage energy sources, plays a crucial role in
facilitating the coexistence …

Exploiting wind-solar resource complementarity …

Aug 21, 2020 · In this paper, we analyse literature data to understand the role of
wind-solar complementarity in future energy systems by evaluating its impact …

A review on the complementarity between grid-connected solar and wind ...

Jun 1, 2020 · The main aim of this article is to make a critical review of state-of-the-
art approaches to determine the complementarity between grid-connected solar and
wind power systems, …

Optimizing wind–solar hybrid power plant configurations by …
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Jan 3, 2025 · Antunes Campos et al. investigate aspects of space-time
complementarity in Brazil, indicating that the hybridization of the generation system
can reduce the deficiencies …

Exploiting wind-solar resource complementarity …

Aug 21, 2020 · Resource complementarity carries significant benefit to the power
grid due to its smoothing effect on variable renewable resource output. In this …

Impact of Wind-Solar-Storage System Operation ...

Aug 26, 2023 · In the context of new power system construction, the proportion of
wind power (WP) and photovoltaic (PV) connected to the grid continues to increase,
in order to improve …

Complementary potential of wind-solar-hydro power in …

Sep 1, 2023 · Since wind power and solar PV are specifically intermittent and space-
heterogeneity, an assessment of renewable energy potential considering the
variability of wind …

Energy storage complementary control method for wind‐solar storage ...

Apr 1, 2023 · Aiming at the maximum similarity between the total output of wind
power storage and the planned output curve, combined with the opportunity
constraints and the output and …

Optimal Configuration and Empirical Analysis of a Wind…

Jul 29, 2025 · 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, …

Energy storage complementary control method …

Apr 6, 2023 · Aiming at the maximum similarity between the total output of wind
power storage and the planned output curve, combined with the opportunity …

Joint Planning of Energy Storage and Transmission for Wind Energy ...

Dec 7, 2015 · Energy storage (ES) systems can help reduce the cost of bridging wind
farms and grids and mitigate the intermittency of wind outputs. In this paper, we
propose models of …

Cooperative mechanisms for multi-energy complementarity …

Nov 1, 2023 · In this context, renewable energy can establish a multi-energy
complementary system through cooperation with flexible market participants such as
fossil fuels and energy …

Review of mapping analysis and complementarity between solar and wind ...
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Nov 15, 2023 · This review aims to identify the available methodologies, data, and
techniques for mapping the potential of solar and wind energy and its
complementarity and to provide …

Energy storage complementary control method …

Apr 6, 2023 · In order to ensure the stable operation of the system, an energy
storage complementary control method for wind-solar storage combined …

Optimal Scheduling of Wind-Photovoltaic

May 16, 2024 · Complementary multi-energy power generation systems are a
promising solution for multi-energy integration and an essential tool for diversifying
renewable energy sources. …

Enhancing wind-solar hybrid hydrogen production through …

Jun 1, 2024 · Francesco et al (Superchi et al., 2023). demonstrated the potential of
wind-solar hydrogen production system by developing a model based on the issues of
electrolyzer …

Capacity planning for wind, solar, thermal and energy storage in power ...

Nov 28, 2024 · This article proposes a coupled electricity-carbon market and wind-
solar-storage complementary hybrid power generation system model, aiming to
maximize energy …

Research on complementarity of multi-energy power systems…

Dec 29, 2023 · This paper makes a review of the research on complementarity of
new energy high proportion multi-energy systems from uncertainty modeling,
complementary …

Clusters of Flexible PV-Wind-Storage Hybrid Generation …

2 days ago · The main research objective of this project is to provide the industry
with an answer and a solution to the following question: How can hybrid plants
consisting of renewable energy …

Optimal Scheduling of Multi-Energy …

Jan 16, 2025 · In recent years, the global power industry has experienced rapid
development, with significant advancements in the source, network, load …

Complementarity in renewable energy sources: Insights from ...

Apr 1, 2025 · The concept of complementarity among RESs is based on the
observation that different sources exhibit varying degrees of availability depending
on time, season, and …

Exploring complementary effects of solar and wind power …
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Mar 1, 2025 · To offer an outlook, in 2022, the global average Levelized Costs of
Energy (LCOE) for onshore wind and PV projects were approximately 30 % and 50 %
lower, respectively, than …

Capacity planning for wind, solar, thermal and …

Nov 28, 2024 · To address this challenge, this article proposes a coupled electricity-
carbon market and wind-solar-storage complementary hybrid power …

Optimization study of wind, solar, hydro and hydrogen storage …

Jul 15, 2024 · Consequently, this article, targeting the current status of multi-energy
complementarity, establishes a complementary system of pumped hydro storage,
battery …
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