
Wind and photovoltaic complementary
power generation system

Can pumped storage hydro and hybrid wind-photovoltaic complementary power generation system mitigate

fluctuations?

Hybrid generation system is being considered as a prospective solution to mitigate fluctuations of renewable

power generation. This paper proposed an optimal combined operation scheme for pumped storage hydro and

hybrid wind-photovoltaic complementary power generation system interconnected by a VSC-MTDC system.

 

Are complementary multi-energy power generation systems a viable solution?

Abstract: Complementary multi-energy power generation systems are a promising solutionfor multi-energy

integration and an essential tool for diversifying renewable energy sources. Despite many studies on

developing hybrid renewable energy systems,more research is still needed on applicable models or practical

methods.

 

What is a combined operation scheme for pump storage and wind-PV system?

An optimal combined operation scheme for pump storage and wind-pv system is proposed.Real-time

coordinated controlenabling automatic dispatch of the pump storage. The power production fluctuations of

wind-pv system is reduced with proposed scheme. The revenue of hydro wind-pv system is significantly

improved with proposed scheme.

 

How effective is a complementary operation system after a pumped storage plant?

After the construction of the additional pumped storage plant,the output fluctuation of the complementary

operation system is only 9.7%of that of the wind power and PV in stand-alone operation after the multi-energy

coordination and optimal scheduling. This demonstrates the effectiveness of the optimization method used in

this paper.

 

How can wind and solar power generation be managed effectively?

With the complementary characteristics of wind and solar power generation,and the controllability of hydro or

pump storage hydro power plants,the long-term and medium-term fluctuations of wind and solar power

generation could be effectively mitigated byoptimized scheduling and coordinated dispatch of the different

resources.

 

What are the different types of hybrid generation systems?

Extensive research has been carried out on different hybrid generation systems, such as wind-photovoltaic

complementary power generation system , wind-solar-battery storage energy system , wind-PSH generation

system  and PSH-wind-photovoltaic complementary power generation system .

Driven by the development of renewable energy systems, recent research trends have mainly focused on

complementary power generation systems. In terms of using hydropower or energy storage to flatten the
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fluctuation of wind/solar energy or to improve the utilization rate of wind/solar energy, Li et al. [5] proposed a

real-time control strategy for energy storage devices ...

The complementary power generation system composed of renewable resources and conventional resources

has received extensive attention and studies by researchers. For example, the hydro-thermal, hydro-wind,

hydro-solar, wind-solar systems and so on. ... Optimization for hydro-photovoltaic-wind power generation

system based on modified version ...

In this paper, a coupling wind-PV-hydrogen power generation system is proposed. Using wind and PV power

generation data, along with load data from a region in Northwest China as a case study, then the system is

optimized using the MOGWO algorithm, and the optimization results are thoroughly discussed and analyzed.

The main conclusions are as ...

The paper establishes a two-layer optimization model and concludes that the optimized configuration scheme

for a wind-PV-storage complementary power generation system has an installed capacity of 470 MW for wind

power, 430 MW for photovoltaic (PV), and a storage configuration of 40 MW&#215;3 h. The data for other

schemes can be found in Table 3

In their study on the benefits and risks of a hydro-wind-PV system, Tan et al. [12] found that the total power

generation and power generation profits of the system were significantly increased at the expense of reduced

profits of hydropower plants to compensate for wind and PV power. The complementary operation of

conventional hydropower and ...

The other method is to form a complementary power generation system based on the complementary

characteristics (natural or artificially regulated) of different power sources to achieve an overall output that is

as uniform as possible. ... By forming large-scale wind-PV-PSHP power systems, not only will the tremendous

wind and solar energy ...

The results indicate that the pumped storage station can effectively increase power benefit and access capacity

of photovoltaic and wind power. The study can provide references to the complementary optimization of ...

Therefore, for a large-scale hydro-wind-solar multi-energy complementary system, we summarised and

discussed the uncertainty modeling of wind and solar and the short-term optimization of the system [13]. ...

Wind and photovoltaic power generation are limited by natural factors such as day and night and weather

conditions. The intra-day power ...

The hydro-wind-PV MECS consists of wind turbines (WT), PV arrays (PVA) and HPS. Wind, PV and hydro

output are mainly affected by wind speed, solar radiation intensity and runoff [4].Accurate prediction of these

natural variables can provide a basis for power planning in advance by the dispatching department and reduce

disturbances and shocks to the power ...
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To help transform the energy structure, China has been actively promoting the construction of

hydropower-wind-photovoltaic complementary clean energy bases by relying on hydropower bases [8, 9], and

Fig.1 shows nine clean energy bases by 2022.

In order to achieve China''s goal of carbon neutrality by 2060, the existing fossil-based power generation

should gradually give way to future power generation that is dominated by renewables [9, 10].The cost of

solar PV and onshore wind power generation in China fell substantially by 82% and 33% from 2010 to 2019,

respectively, driven by ever-increasing ...

Therefore, the proposed approach is suitable for mid-to-long term wind and photovoltaic power generation

prediction using limited data samples. Firstly, the non-linear effects and tendency correlation measurements of

the copula function were used to extract the key meteorological factors that influence wind and photovoltaic

power generation.

At present, many scholars optimize the design and scheduling of multi-energy complementary systems with

the help of intelligent algorithms. Gao et al. [17] used intelligent optimization algorithms to realize the joint

operation of the mine pumped-hydro energy storage and wind-solar power generation. This paper uses the

natural location of abandoned mines to ...

In the context of carbon neutrality, renewable energy, especially wind power, solar PV and hydropower, will

become the most important power sources in the future low-carbon power system.Since wind power and solar

PV are specifically intermittent and space-heterogeneity, an assessment of renewable energy potential

considering the variability of wind ...

Wind and solar energy exhibit a natural complementarity in their temporal distribution. By optimally

configuring wind and solar power generation equipment, the hybrid system can leverage this complementarity

across different periods and weather conditions, enhancing overall power supply stability [10].Recent case

studies have shown that the ...

In this paper, a hybrid multi-energy coupling system is established, which includes a wind energy and PV

complementary system, power distribution system, hydrogen energy storage system, gas distribution system,

coal chemical industry system, waste heat utilization system, and methanol, O 2, and H 2 hybrid power

generation system. Based on the ...

Wind and photovoltaic power generation are rapidly promoting economic development. In 2020, the new

installed capacity of global wind and photovoltaic power generation was 82.3 GW and 130.0 GW respectively,

and the cumulative installed capacity reached 733 GW and 757 GW respectively. ... Thus, battery is widely

used in multi-energy ...
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Solar energy is available for photovoltaic power generation only during the day, while wind speed is typically

higher in the early morning and evening. ... Risk-averse day-ahead generation scheduling of

hydro-wind-photovoltaic complementary systems considering the steady requirement of power delivery. Appl

Energy, 309 (2022) Google Scholar [7]

Many scholars have conducted extensive research on the diversification of power systems and the challenges

of integrating renewable energy. Wind and solar power generation''s unpredictability poses challenges for grid

integration, significantly affecting the stable operation of power systems, particularly when there is a

mismatch between load demand and generation ...

In order to verify the effectiveness and economy of the wind-solar complementary power generation system

model proposed in this paper, three sets of scenarios are set for comparison, and the influence of the CSP

station and its energy storage on the combined power generation system and the influence of DR on the

combined power generation system ...
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