
 

Wind Solar and Energy Storage Complementarity

Does wind-solar complementarity affect future energy systems?
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.
 
Does wind-solar complementarity increase grid penetration?
Results show that wind-solar complementarity significantly increases grid penetrationcompared
to stand-alone wind/solar systems without the need of energy storage.
 
Does wind-solar complementarity reduce balancing capacity need?
In addition,by coupling to curtailment as an enabler,and related dispatch flexibility that comes
with storage application,lower balancing capacity need was reported at higher penetration.
Wind-solar complementarity was also found to reduce ramping needwhile contributing to
improved system adequacy.
 
Is there a complementarity evaluation method for wind and solar power?
Han et al.  have proposed a complementarity evaluation method for wind, solar, and
hydropower by examining independent and combined power generation fluctuation.
Hydropower is the primary source, while wind and solar participation are changed in each
scenario to improve power system operation.

Through the evaluation of two complementarity metrics over annual and seasonal timescales,
we find evidence that combining multiple VRE resources can reduce the variability ...

Researchers reported that using the same energy storage capacity, wind-solar
complementarity led to significantly higher penetration of up to 20% of annual demand ...

In summary, the role of energy storage in wind and solar power cannot be overstated. The
ability to store generated energy when it is available and release it when ...

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, ...

Interprovincial interconnection further amplifies the benefits of wind-solar complementarity and
reduces energy storage requirements. This study offers valuable insights into coordinated ...

In summary, the role of energy storage in wind and solar power cannot be overstated. The
ability to store generated energy when it is available and release it when needed is
fundamental for the advancement ...

Under the constraint of a 30% renewable energy penetration rate, the capacity development of
wind, solar, and storage surpasses thermal power, while demonstrating ...
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These findings highlight the critical role of wind-solar complementarity in enhancing energy
resilience, providing a robust foundation for strategic planning of sustainable energy systems
...
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