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Overview

Complementarity between wind power, photovoltaic, and hydropower is of
great importance for the optimal planning and operation of a combined power
system. However, less attention has been paid to quantif. 

Is there a mutual complementarity between wind and solar energy?

Moreover, in 2018, Zhang et al. proposed a model to estimate the spatial and
temporal complementarities of wind-solar energy. It adopted the ramp rate to
evaluate the variability concisely, and used the synergy coefficient to express
the mutual complementarity between wind and solar energy. 

Is there a complementarity evaluation method for wind power?

However, less attention has been paid to quantify the level of
complementarity of wind power, photovoltaic and hydropower. Therefore, this
paper proposes a complementarity evaluation method for wind power,
photovoltaic and hydropower by thoroughly examining the fluctuation of the
independent and combined power generation. 

Is there complementarity between wind power photovoltaic and hydropower?

Complementarity between wind power, photovoltaic, and hydropower is of
great importance for the optimal planning and operation of a combined power
system. However, less attention has been paid to quantify the level of
complementarity of wind power, photovoltaic and hydropower. 

Does the power station scale influence complementary characteristics?

Meanwhile, in order to eliminate the influence of the power station scale on
complementary characteristics and facilitate the analysis of the
complementarity between different renewable energies, the theoretical power
generation of PV, WP, and HP is essential to be normalized. 

What factors affect the complementarity of a combined PV-WP system?

The complementarity of CPG is affected by two factors: generating capacity
and fluctuation quantity. This study calculates the CROF, FR, and power

Powered by SolarTech Power Solutions



Page 3/13

generation of the combined PV–WP system under different PV–WP proportions.

Does PV–WP–hp combined generation have complementarity?

Consequently, it can be judged that the PV–WP–HP combined generation or
PV–WP combined generation has complementarity for both fluctuation and
climbing, and the complementarity on climbing is better. Moreover, in Fig. 7
(a) and (b) it can be found that the FR and RR of PV–WP–HP CPG differ greatly
from the two indices of PV–WP CPG.
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Wind-solar complementary profit rate for communication base stations

  

Design of Off-Grid Wind-
Solar Complementary
Power ...

Feb 29, 2024 · In remote areas far from
the power grid, such as border guard
posts, islands, mountain weather
stations, communication base stations,
and other places, wind power and ...

  

Benefit compensation of hy
dropower-wind-
photovoltaic
complementary  

Jan 15, 2024 · Abstract Under the goal of
global carbon reduction, hydropower-
wind-photovoltaic complementary
operation (HWPCO) in the clean energy
base (CEB) has become the key to ...

  

Introduction of wind solar
complementary power
supply ...

Apr 25, 2022 · The wind solar
complementary power supply system of
communication base station is composed
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of wind turbine generator, solar cell
module, communication integrated ...

  

Evaluating wind and solar
complementarity in China

Dec 15, 2024 · Through a comparative
analysis with ERA5 reanalysis data, the
study verifies the PRECIS model's
capability to simulate the
complementary characteristics of wind
and solar ...

  

????????????????

May 15, 2025 · In response to the
construction needs of such scenarios, in
order to solve the power supply problem
of mobile communication base stations,
the natural resource conditions ...

  

Application of
photovoltaics on different
types of land in ...
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Mar 1, 2024 · Second in line with the
premise of land spatial planning and
composite land use standards, support
the use of garden land and other
construction of medicine and light ...

  

Coordinated optimal
operation of hydro-wind-
solar integrated systems

May 15, 2019 · Considering the
complementary characteristics of
various RESs, an optimization model is
proposed in this study for cascade
hydropower stations coupled with
renewable ...

  

A novel metric for
evaluating hydro-wind-
solar energy ...

Nov 1, 2024 · Thanks to the regulation
ability of hydropower and the
complementarity between hydro-wind-
solar multiple energy, the
complementary operation of VREs with
hydropower ...
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Complementary operation
based sizing and
scheduling ...

Jun 15, 2024 · Therefore, this paper
develops a mathematical metric to
measure the wind and solar output
complementarity and incorporates it into
a multi-objective sizing and scheduling
...

  

Optimization Configuration
Method of Wind-Solar and
...

Dec 18, 2022 · 5G is a strategic resource
to support future economic and social
development, and it is also a key link to
achieve the dual carbon goal. To
improve the economy of the 5G base ...

  

Optimal Design of Wind-
Solar complementary
power ...

Dec 15, 2024 · 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 ...

  

Environmental and
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economic dispatching
strategy for ...

Mar 19, 2024 · Based on the
complementary characteristics of wind,
solar, hydro, thermal, and storage
energy sources, a hierarchical
environmental and economic dispatching
model for ...

  

Wind and solar
complementary system
application prospects

Feb 26, 2019 · This can reduce the
capacity of the solar cell array and the
fan in the system, thereby reducing
system cost and increasing system
reliability. Application in pumped storage
...

  

Optimal Scheduling of 5G
Base Station Energy
Storage Considering Wind  

Mar 28, 2022 · This article aims to
reduce the electricity cost of 5G base
stations, and optimizes the energy
storage of 5G base stations connected to
wind turbines and photovoltaics. Firstly,
...
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Performance Analysis and
Resource Allocation for
Intelligent Solar  

Mar 24, 2025 · In response to the global
climate crisis, solar-powered cellular
base stations (BSs) are increasingly
attractive to mobile network operators
as a green solution

  

Research on Wind-Solar
Complementarity Rate
Analysis and ...

Mar 31, 2025 · Compared to existing
studies, this paper offers a
multidimensional analysis of the
relationship between the comprehensive
complementarity rate and the optimal
wind-solar ...

  

Research status and future
of hydro-related
sustainable
complementary  

Jan 1, 2021 · There are various energy
combinations for complementary power
generation. This paper focuses on the
multi-energy complementary power
generation related to hydroenergy, ...
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Overview of hydro-wind-
solar power
complementation ...

Jun 21, 2025 · China has abundant
hydropower sources, mainly distributed
in the main streams of great rivers.These
regions are also rich in wind and solar
energy sources; thus, the generation ...

  

Solution of Mobile Base
Station Based on Hybrid
System of Wind  

Mar 14, 2022 · The development of
renewable energy provides a new choice
for power supply of communication base
stations. This paper designs a wind,
solar, energy storage, hydrogen ...

  

Optimal Scheduling of 5G
Base Station Energy
Storage Considering Wind  

Mar 28, 2022 · This article aims to
reduce the electricity cost of 5G base
stations, and optimizes the energy
storage of 5G base stations connected to
wind turbines and photov

  

How to make wind solar
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hybrid systems for telecom
stations?

Then, the application of wind solar
hybrid systems to generate electricity at
communication base stations can
effectively improve the comprehensive
utilization of wind and solar energy. ...

  

A long-term scheduling
method for cascade hydro-
wind-PV complementary  

Feb 25, 2025 · Based on the short-term
multi-energy complementary model, we
obtain monthly power curtailment rate
curves and load loss rate curves for the
LYXCS, LJXCS, GX, and ...

  

Wind and solar base
station energy storage 

The prophase planning of hydro&
#226;EUR"wind& #226;EUR"solar
complementary clean energy bases has
been conducted in Sichuan, Qinghai, and
some other provinces of China. 3 ...

  

Research on
Comprehensive
Complementary
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Characteristics ...

Dec 9, 2021 · Taking wind power
stations, photovoltaic stations and
hydropower stations in a province of
Southwest China as examples, the
complementary operation characteristics
of ...

  

Multi-timescale scheduling
optimization of cascade
hydro-solar  

Jan 27, 2025 · Science and Technology
for Energy Transition 80, 17 (2025)
Regular Article Multi-timescale
scheduling optimization of cascade
hydro-solar complementary power
stations ...

  

Research on short-term
joint optimization
scheduling ...

Nov 1, 2023 · This study proposed a
hydro-wind-solar hybrid system and
investigated its short-term optimal
coordinated operation based on deep
learning and a double-layer nesting ...

  

Optimization study of
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wind, solar, hydro and
hydrogen ...

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

  

Optimal Scheduling of 5G
Base Station Energy
Storage Considering Wind  

Mar 25, 2022 · The results of the
experiments revealed that the automatic
control of the shield structures allows
specialists to increase the effectiveness
of the energy generation process by ...
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