
Highway service area photovoltaic
energy storage power station

Why is the integrated photovoltaic-energy storage-charging station underdeveloped?

The coupled photovoltaic-energy storage-charging station (PV-ES-CS) is an important approach of promoting

the transition from fossil energy consumption to low-carbon energy use. However,the integrated charging

station is underdeveloped. One of the key reasons for this is that there lacks the evaluation of its economic and

environmental benefits.

 

What is the capacity optimization model of integrated photovoltaic-energy storage-charging station?

The capacity optimization model of the integrated photovoltaic- energy storage-charging station was built. The

case study bases on the data of 21 charging stations in Beijing. The construction of the integrated charging

station shows the maximum economic and environment benefit in hospital and minimum in residential.

 

How much money does Shan et al invest in a power station?

Shan et al.  invested about 1.8 million yuanto transform a service area into an integrated power station; in their

design plan,the charging equipment is charged 10 times daily at 20 kWh per charge. Given that the profit is

0.8 yuan/kWh and about 58,400 yuan/year,it is expected to pay back in 4.5 years. Table 1.

 

Can a PV-es-CS system buy electricity from a power grid?

Besides of solar PV,the PV-ES-CS system can buy electricity from power grids. The electricity is bought from

the power grid only at the daily valley price. The electricity from the PV-ES-CS system is not only used for

EVs charging,but also for hospital,teaching building and other kinds of building uses.

 

What are the economic and environmental benefits of integrated charging stations?

The economic and environmental benefits of the integrated charging station also markedly differ on different

scales: with scale expansion,the rate of return on investment and the carbon dioxide emissions reductionfirst

increase and then decrease.

 

Does distributed PV capacity affect the NPV of the PV-es-CS model?

Matlab 2020a is used to simulate the operation of the PV-ES-CS. The influence of distributed PV capacity and

ES capacity on the NPV of the PV-ES-CS model is also investigated when the number of charging piles is

constant ( Fig. A1 ).

The Application Study in Solar Energy Technology for Highway Service Area: A Case Study of West Lushan

Highway Low-Carbon Service Area in China XiaochunQin, 1,2 YiShen, 1 ...

Electric vehicles (EVs) play a major role in the energy system because they are clean and environmentally

friendly and can use excess electricity from renewable sources. In ...
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Photovoltaic (PV) power generation has become an important clean energy generation source. In the context

of transportation development and its very large energy demand, scholars have begun to use PV power ...

Moreover, a coupled PV-energy storage-charging station (PV-ES-CS) is a key development target for energy

in the future that can effectively combine the advantages of photovoltaic, energy storage and electric vehicle ...

The solar photovoltaic (PV) power generation system (PGS) is a viable alternative to fossil fuels for the

provision of power for infrastructure and vehicles, reducing greenhouse gas emissions and enhancing the

sustainability ...

The location of West Lushan highway service area is in the southern region and has rich solar energy

resources with 4494.35 MJ/m 2 (horizontal) annual radiation and 1700.7 ...

Recycling of a large number of retired electric vehicle batteries has caused a certain impact on the

environmental problems in China. In term of the necessity of the re-use ...

Zero-Carbon Service Area Scheme of Wind Power Solar Energy Storage ... 997. Fig. 1 . Service area load .

gas station load and other conventional level III loads should be considered as ...

power generation in the expressway service area. These scholars introduced the principle and system structure

of the technology in detail, and analyzed the reasons for the application of ...

Self-consistent energy system (SCES) that integrates volatile renewable energy, challenges power system

operation of highway service areas. How to evaluate its resilience ...

When a photovoltaic energy storage power station is under coordinated control, the photovoltaic energy

storage power station shall be set for a fixed period of time in order to ...
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