
Application of Photovoltaic Inverter in
High-speed Railway

Can photovoltaic power be used in rail transit?

As a secondary energy, electric power is clean, but the power of rail transit mainly comes from urban power

grid. That is to say, most of the power used in rail transit is traditional thermal power. In order to realize the

low-carbon transformation of energy, this paper introduces photovoltaic power generation into rail transit

power supply system.

 

Can photovoltaic generation and traction power supply system improve high-speed railway?

Our research bridges the gap between photovoltaic generation and traction power supply system of high-speed

railway. Our study shows that: The integration of DPVG and ESS in the TPSS of high-speed railway can be an

effective tool to realize the cleaner production of electricity. It make full use of the solar resource along the

high-speed railways.

 

Can photovoltaic power generation & rail transit power supply system work in China?

From this,we can know that in any region of China,the grid connection of photovoltaic power generation and

rail transit power supply system is feasible. Even more,it has great development space. Literature ,respectively

take Shenzhen Metro Line 6 and Guangzhou Metro Yuzhu depot as examples.

 

Can railway PV supply power to the HSR?

The lowest daily PV generation is 1334 MWh,which still covers 60% of the electricity consumption. These

results indicate the high potentialof the railway PV system to supply power to the HSR and show that the

railway system is not highly reliant on the storage system,which undoubtedly cuts the system costs.

 

Can photovoltaic power high-speed bullet trains?

Application of the existing infrastructures of railway stations and available land along rail lines for

photovoltaic (PV) electricity generation has the potentialto power high-speed bullet trains with renewable

energy and supply surplus electricity to surrounding users.

 

Why is China supporting photovoltaic power generation?

China and even the world are vigorously supporting the photovoltaic power generation industry. Rail transit is

a big power consumer. Photovoltaic power generation will be connected to the power supply system of rail

transit. This can achieve the goal of energy conservation and emission reduction more efficiently.

ResearchArticle Data-Driven Incipient Sensor Fault Estimation with Application in Inverter of High-Speed

Railway HongtianChen,BinJiang,andNingyunLu

With the rapid development of China high-speed railway, ... Stability of photovoltaic and wind turbine

grid-connected inverters for a large set of grid impedance values ... amplitude and frequency of the utility
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voltage are critical information for the operation of the grid-connected inverter systems. In such applications,

an accurate and fast ...

Cheok AD, Kawamoto S, Matsumoto T, et al. High power AC/DC converter and DC/AC inverter for high

speed train applications. Proceedings of TENCON 2000.IEEE . 2000;1:423-428. (Open in a new window)

Google Scholar

For this application, the photovoltaic inverter regulates the inverter output voltage via two ... and adaptive PI

control to speed up the system''s dynamic response process [12]. Chen et al. (2020) presented a PID-based

repetitive control strategy ... characteristics appears at the inverter output at high frequency. Thus, it is

unnecessary to ...

On the other hand, the high-speed electric multiple units (EMUs) have been widely applied in China''s

high-speed railway (HSR), which possess the high power factor (PF) and huge traction power. For example,

the traction ...

Application of hybrid inverters in photovoltaic systems for energy self-consumption will be discussed more in

detail by presenting a case study of such systems. Discover the world''s research 25 ...

In recent years, China''s high-speed railway has developed vigorously. The total operating mileage of China''s

high-speed railway reached 29,904 km at the end of 2018 (China Statistical Yearbook, 2019).According to the

13th Five-Year Plan for the Development of Transportation policy, China has planned to invest more than

30,000 km high-speed railway by ...

The study of hybrid systems, based on the PV technology, to supply railway stations increases the energy

efficiency in a strategic market such as the public transportation, improving both the ...

The development of high-speed railway industry will significantly increase the power generation of coal-fired

units, leading to the over consumption of fossil fuels and ...

Therefore, the following requirements for the access topology of the electrified railway ESS have been

proposed: (1) bidirectional high-power conversion (MW level); (2) Wide operating voltage range at both ends;

(3) Fast dynamic response speed; (4) High stability and reliability; (5) The system capacity is flexible and easy

to expand; (6) High efficiency, low cost, ...

An example demonstrates that a 330 MW grid connected PV solar plant with battery storage for the

Mumbai-Ahmedabad high speed rail link, generates electricity at $1.67 106 /MW output and ...

1. Introduction1.1. Background and motivation. During the past several decades, high-speed railway

technologies played an increasingly significant role in the development of the transportation industry all over
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the world (Jia et al., 2017).High-speed railway is widely recognized as one of the most efficient ways to solve

the travel and transportation troubles.

HSR+PV can help rail transit achieve carbon peak and carbon neutrality. This article takes the Ningxia section

of the high-speed railway from Yinchuan to Xi''an in northwest China as an ...

In order to achieve energy savings and promote on-site integration of photovoltaic energy in electrified

railways, a topology structure is proposed for the integration of photovoltaic (PV) and the ...

Yusuf et al.; JERR, 23(7): 1-15, 2022; Article no.JERR.91935 3 high-performance transformerless,

single-phase PV inverter in the standalone mode, using a

5. Adjustable-speed drives applications. Inverters are used in adjustable-speed drive applications. A rectifier

and an inverter are typically used to control both voltage and frequency applied to a motor, enabling

variable-speed operation over a broad range of speeds.

Besides, China''s high-speed railway network expands from 0.7 &#215; 10 4 km in 2011 to 3.5 &#215; 10 4

km in 2019, a 5-times increase. In 2019, the percentage of high-speed rail increases to 25.2% of the total

mileage in China. Table ...

Medium- and high-voltage motors are characterized by high power and large inertia, and are widely used in

industrial frequency conversion. The cascaded H-bridge multilevel (CHB-ML) inverter adopts a modular

design concept to realize high-voltage and high-power functions by cascading multiple identical low-voltage

conversion units. Moreover, the harmonic ...

Review of Flyback based Micro-Inverter for Photovoltaic Applications Vandana Kushwaha1, Prof. Indrajeet

Kumar2, Prof. Priyank Gour3 ... (MPPT) high-speed capability is presented in this paper. The proposed

stand-International Journal of Recent Development in Engineering and Technology Website: (ISSN

2347-6435(Online) Volume 12 ...

and writes a photovoltaic inverter and is networked by high-speed power line carrier (HPLC) or high-speed

radio frequency (HRF) communication mode [7-8], receiving the edge device of the station area upward,

connecting the photovoltaic inverter downward, and building an edge-to-end communication bridge [9-10].

Fig. 1.

However, there are the following problems in conventional TPSSs: 1) voltage unbalance (VU) problem caused

by the exchange of bidirectional power flow between three-phase grid and single-phase traction load is

prominent, which brings potential threats to the grid [2], [3], [4]; 2) the neutral section is an unavoidable

obstacle to maintaining electrical isolation of power ...
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Application of the existing infrastructures of railway stations and available land along rail lines for

photovoltaic (PV) electricity generation has the potential to power high-speed...

The SNCF and SNCF R&#233;seau are working with the CEA at the INES to develop photovoltaic systems

capable of operating at voltages of up to 9000Vdc. The aim is dual:

controller for high-speed performance on the market o AC 800PEC control platform also used in ABB wind

converters, high-power industrial drives, plant automation, high-power rectifiers and many other applications

o High volume and wide application diversity high reliability Excellent range of control and communication

functionality

In terms of photovoltaics alone, the annual power generation of China''s high-speed railway is about 170 TWh,

meaning that the energy self-consistency rate for high-speed railway can reach 284.84%.
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