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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 a wind-solar ratio?

It sets the wind-solar ratio within a certain range, aiming to maximize the power generation system's

integrated wind and solar capacity while minimizing the wind and solar curtailment rates. The objective

function can be expressed as follows. Maximize the total installed capacity of wind and solar power.

  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.

  What is wind-to-solar capacity ratio?

The wind-to-solar capacity ratio for the maximum installable capacity of the system is around 1.25:1. This

indicates that setting the loss of load rate at 3 % during the design phase allows the complementary

characteristics of wind and solar power to be fully utilized, making it more suitable for dealing with

fluctuations in user load.

  What is the maximum wind and solar installed capacity?

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.

Furthermore, installed capacity increases with increasing wind and solar curtailment rates and loss-of-load

probabilities.

  Does a higher wind and solar curtailment rate increase integrated solar capacity?

It is evident that regardless of the wind-solar ratio, a higher loss of load rate and wind and solar curtailment

rate lead to a more considerable integrated wind and solar capacity. Through analysis, it can be inferred that

increasing the wind and solar curtailment rate reduces the output fluctuation of new energy integrated into the

system.
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This study proposes a collaborative optimization configuration scheme of wind-solar ratio and energy storage

based on the complementary characteristics of wind and light. ...

Wind-solar integration with energy storage is an available strategy for facilitating the grid synthesis of

large-scale renewable energy sources generation. Currently, the huge expenses of energy ...

Reasonable capacity configuration of wind farm, photovoltaic power station and energy storage system is the

premise to ensure the economy of wind-phot...

The wind-solar energy storage system''s capacity configuration is optimized using a genetic algorithm to

maximize profit. Different methods are compared in island/grid ...

Abstract The inherent variability and uncertainty of distributed wind power generation exert profound impact

on the stability and equilibrium of power storage systems. In ...

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 ...

In previous posts in our Solar + Energy Storage series we explained why and when it makes sense to combine

solar + energy storage ...

Highlights o A novel multigeneration wind-solar energy system integrated with near-zero energy building is

investigated. o The system consists of wind turbine, PTC collector, hot ...

A case study was conducted on a 450 MW system in Xinjiang, China. The effects of heat storage capacity,

capacity ratio of wind power and photovoltaic to molten salt parabolic ...

Abstract: Recently, China has initiated the construction of large-scale new energy bases to transmit the

abundant wind and solar energy from the northwest to the eastern ...

To this end, this article constructs an optimized configuration scheme for wind and solar energy storage

capacity through calculation ...

What is grid-scale battery storage? Battery storage is a technology that enables power system operators and

utilities to store energy for later use. A battery energy storage ...

The establishment of the combined system of wind power, photovoltaic and energy storage provides a strong

guarantee for solving the problem of absorbing renewable energy, ...
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A fuzzy logic based energy management model for solar PV-wind standalone with battery storage system

Article Open access 09 July 2025

About this Report Clean Energy Group produced Understanding Solar+Storage to provide information and

guidance to address some of the most commonly asked questions ...
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