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Summary: 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.

------------------------------------------------------------

Do wind and solar resources have a gratifying complementarity?

The variation-based complementarity metrics system proposed by this study attempts to describe the

complementarity among multiple energy resources as comprehensively as possible and provides sufficient

evidence for decision makers. Generally, the wind and solar resources in China have a gratifying

complementarity.

  Do wind and solar resources have a complementarity metric system?

To this end, we propose a novel variation-based complementarity metrics system based on the description of

series' fluctuation characteristics from quantitative and contoured dimensions. From this, the complementarity

between wind and solar resources in China is assessed, and the trend and persistence are tested.

  How can a complementary development of wind and photovoltaic energy help?

The complementary development of wind and photovoltaic energy can enhance the integration of variable

renewables into the future energy structure. It can be employed as a unified solution to address the discrepancy

between the supply and demand of power within the power system .

  Which country has the most complementarity between wind energy and solar energy?

At the hourly scale, the complementarity of wind energy and solar energy shows an increasing trend from east

to west, with Qinghai, Yunnan and Xinjiang exhibiting the most pronounced complementarity.

  What are the advantages of a wind-solar energy system?

Compared to a stand-alone wind or solar power system, wind-solar HES, which can more fully benefit from

the complementarity, offers increased reliability and can effectively decrease the energy storage and backup

requirements of the system .

  Should wind and solar energy be integrated into power system planning & Operation?

Integrating the complementarity of wind and solar energy into power system planning and operation can

facilitate the utilization of renewable energy and reduce the demand for power system flexibility [5, 6].
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The analysis of GDAS wind speed and solar radiation has proved to be an essential source of information,

allowing the identification of promising areas for the ...

In this study, well-validated and used high-resolution reanalysis data were used to explore the

complementarity between wind and solar power on multiple time scales across ...

Finally, several policy recommendations for the design of wind-solar hybrid power systems were offered,

emphasizing the importance of wind-solar complementarity, the ...

Abstract: Resource complementarity carries significant benefit to the power grid due to its smoothing effect on

variable renewable resource output. In this paper, we analyse ...

Wind-solar-storage hybrid power plants represent a significant and growing share of new proposed projects in

the United States (U.S.). Their uptake is supported by increasing ...

Pumped hydropower storage (PHS) is introduced to mitigate these discrepancies by storing excess energy

during periods of low demand and releasing it during high-demand ...

Fig. 1. (a) Normalised hourly demand and wind power time series; (b) discretised wind and demand time

series; (c) all aggregated wind-demand combinations showing ...

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 ...

In this study, first, the complementarity of wind and solar energy resources in Shandong province is

quantitatively evaluated, then the optimal ...

To this end, we propose a novel variation-based complementarity metrics system based on the description of

series'' fluctuation characteristics from quantitative and contoured ...

The potential electricity production matches the consumption by spatiotemporal management of suitable

shares of solar and wind power complemented with the present ...

In this paper, the capacity optimization model of the complementary energy storage system is established

based on the analysis of the wind-solar energy storage principle and the ...

Solar energy and wind energy are subjected to large fluctuations due to meteorological conditions that can

lead to the instability of power outputs and challenge the ...

Understanding the spatiotemporal complementarity of wind and solar power generation and their combined

capability to meet the demand of ...
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A multidimensional comparative analysis highlights the advantages of wind-solar complementarity utilization

while also underscoring the need for adequate storage and flexible generation ...
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