What is traction power system (TPS)2
In electrified rallways traef
energy from the ut|I|ty grid and is als _
railways depends on the power supply mo de

How to plan a new AC traction power supply?

The most important parameter in planning a new AC traction power su ¥ i
the key to future economi-cal operatlon lies in the total number, loca-ti (

in our plans.

Are traction power supply systems sustainable?
Abstract: In recent years, the achievement of a renewable and sustainable traction power supply system
(TPSS) in the rail sector has become a significant challenge. Focusing on this issue, this paper firstly
provides a comprehensive overview and classification of the state-of-art TPSSs in DC and AC railway.

How traction network rated voltage improves power supply capacity?

The increase in the traction network rated voltage improves the power supply capacity. Later, it was deployed
in trunk railways. However, compared with AC power, DC voltage conversion is more complex, and DC relay
protection is more difficult, which limits the development of DC TPS.

Why is traction power system important for electrified railways?

Traction power systems (TPSs) play a vital role in the operation of electrified railways. The transformation of
conventional railway TPSs to novel structures is not only a trend to promote the development of electrified
railways toward high-efficiency and resiliencebut also an inevitable requirement to achieve carbon neutrality
target.

What is a traction power substation (TPSS)?

A Traction Power Substation is a specialized facility that converts electrical power from the utility grid into a
form that can be used to power electric trains. The TPSS performs several key functions: 1. Voltage
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Conversion: Transforming high-voltage electricity from the grid to a lower voltage suitable for the railway

system. 2.

In dual traction power supply systems, the overhead
catenary system operates in different power supply
modes. It passes across the AC section, DC
section, and a neutral part, which influences the
features and properties of the feedback current and
aggregates its effects on stray current and rail

— potential. This research paper presents an
integrated model of an AC ???

M

In electrified railways, traction power system (TPS)
provides electric locomotives with uninterrupted
electric energy from the utility grid and is also the
only way for them to ???

By electrifying, automating, and digitalizing
infrastructures, we're already setting the
benchmarks for future mobility. As one of the
world's leading suppliers of electrotechnical
systems, we are the right partner for your AC
traction power supply in main-line and regional ralil

- - - service.
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The primary function of a Traction Power Substation
is to provide a reliable and efficient power supply to
the railway system. Electric trains rely on a
continuous and stable power source to operate. Any

interruption or fluctuation in power can lead to ???

This paper presents the findings of the research
aimed at developing computer models to determine
the operating conditions in electric power systems
(EPSs) feeding DC and AC railway substations. The
object of the research is an EPS with a predominant
traction load whose high-voltage power lines are
connected to transformer and converter substations
with 3 ?2?2?

It forms a fully functional 2x25 kV ac traction power
supply and distribution system and provides the
traction power to the electrically powered vehicles
on the high-speed railway line. The Traction Power
Supply System (TPS) is based upon a 50 hz, ???
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== The electrified railway adopts the single-phase AC
== y power supply system. The traction substation
obtains the electric energy from the three-phase
i public grid, and through the transformer, the
three-phase voltage is transformed into two
separate single-phase AC voltages to feed the
§= traction networks . In the traditional TPSS, there are
) ” two main
T

1 Introduction. The single-phase 25 kV AC power

!”‘4' supply system is widely used in electrified railways
] { [].Since the traction power supply system (TPSS)
] adopts a special three-phase to single-phase
structure, it will cause ??7?
e _1 7‘”
Lt |

DC Traction Power Supply shaving and voltage
stabilization in traction systems. Rectifier
substations ???Main electrical equipment AC DC
DC DC VLD AC Supply 1x UMG AFS 660 switch
AFS 660 switch IEC60870-5-104 Remote Terminal
Unit RTU SNTP Time-Server Network Control
Center

215kWh

(C) 2025 Solar Energy Resources 4/12 Web: https://www.gebroedersducaat.nl



AC TRACTION POWER SUPPLY SOLAR
SYSTEM

In the new traction power supply system described
- in this paper, three key techniques are developed,
s S i.e., (1) A single-phase traction transformer (TT) and
a compensation device with minimum capacity
forms a combined co-phase traction power supply
system in the substations, which can reduce the

negative sequence current and eliminate phase
splits.

In this paper, the traction power supply system is
modelled, and the capacity constraint of the BCD is
4 considered. The AC/DC power flow algorithm of the

‘ﬂ traction power supply system with the mentioned
model of the BCD is ??7?

In this system, the traction transformers are
supplied from state grid, at 132 kV voltage level.
This voltage is further stepped-down to 55 kV at
traction substations by using 132/55 kV
transformers with center tap on the secondary side
i » to have ? 27.5 kV between the center-tap and the

-l

respective terminals.Each traction substation has
LI two 132 kV independent ???
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In order to facilitate passengers" transfer and
improve the depth of traffic access, dual-mode
traction power supply system consisting of
municipal railway with AC power supply of 25 kV/50
Hz and urban rail transit lines with DC power supply
of 1500 V will become the development trend in the
future [].The high energy consumption of traction
power supply ???

In recent years, the achievement of a renewable
and sustainable traction power supply system
(TPSS) in the rail sector has become a significant
challenge. Focusing on this issue, this paper firstly
provides a comprehensive overview and
classification of the state-of-art TPSSs in DC and
AC railway. Then, together with low voltage (LV)
DC, medium voltage (MV) DC, LV AC, and ???

In this paper, the traction power supply system is
modelled, and the capacity constraint of the BCD is
considered. The AC/DC power flow algorithm of the
traction power supply system with the mentioned
model of the BCD is proposed. The EBF algorithm

B ooing \. is applied and a parameter strategy with three
I e —

layers and double loops is designed.

(C) 2025 Solar Energy Resources 6/12 Web: https://www.gebroedersducaat.nl



AC TRACTION POWER SUPPLY SOLAR
SYSTEM

The development of the high-speed railway in China
where the mileages has been increased
substantially in recent years has shown the
advantages of using industrial frequency (50/60 Hz)

single-phase AC traction power supply system
[J.However, the phase split in such a system
becomes the breakpoint of power supply to the train
[277?7?4], which could affect the ???

Central to the operation of these systems is the
often-overlooked Traction Power Substation
(TPSS). This article, inspired by insights from
Swartz Engineering, delves into the critical role of
the Traction Power Substation in ensuring the ???

China's railway power system comprises the

[T _\JH
LLJ’“”‘L-J single-phase AC 27.5 kV traction system and
J’QZEE three-phase AC 10 kV power systems. 10 kV
E system is adopted to supply power to the signal and

communication equipment along the railway lines
and the stations in the interval, which takes on a
critical significance in ensuring the security

Zs operation of the
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Focusing on this issue, this paper firstly provides a
comprehensive overview and classification of the

“ . = state-of-art TPSSs in DC and AC railway. Then,
- together with low voltage (LV) DC, ???

1 Introduction. The single-phase 25 kV AC power

European
Warehouse

supply system is widely used in electrified railways
[].Since the traction power supply system (TPSS)
adopts a special three-phase to single-phase
structure, it will cause three-phase voltage
unbalance problem on the power grid.

Types of railway traction power supply systems,
equipment, and solutions. typically lower-voltage
DC or AC power. These substations are
strategically located along railway lines and supply
electricity to trains through overhead lines or third

rails. Traction substations ensure consistent power
delivery, monitor electrical flow, and protect
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By electrifying, automating, and digitalizing
infrastructures, we're already setting the
benchmarks for future mobility. As one of the
world's leading suppliers of electrotechnical
systems, we are the right partner for your AC
traction power ???

??7? 1. AC Traction Power Supply System Design
Concept ??? 2. Typical Power Feeding ??? Direct
feeding ??? Double feeding ??? 3. AC Traction
Power Supply Main Equipment ??? 4. Airport Ralil
Link Project Overview ??? 5. DC Traction Power
Supply System Overview ??? 6. DC Traction Power
Supply Main Equipments ??? 7.Third Rail Overview
??? 8. Running

A novel three-phase traction power supply system is
proposed to eliminate the adverse effects caused by
electric phase separation in catenary and
accomplish a unifying manner of traction power
supply for rail transit. With the application of
two-stage three-phase continuous power supply
structure, the electrical characteristics exhibit new
features differing ???
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AC Traction Manual issued by IR on the field of
Electric Traction is further detailed into various
Volumes and Parts for covering the details of
Installations and functionaries. Organisational
Setup and General Description of Fixed Installation.
Volume ??7? Il Part- | deals with functionaries of
Power Supply Installations, Tariffs, Operating

With our long-standing transport and IT expertise,
we're always developing new, intelligent mobility
solutions that increase availability of infrastructure,
optimize throughput, and improve the passenger
experience. Benefit from our decades of experience
in engineering, construction, and commissioning of
DC traction power supply systems.

— —— Aiming at the problem that the existing relay
i § = l protection of traction power supply system
% I " mis-operates when an out-of-phase fault occurs,
= |_D H based on the sum of two phase impedance, a novel

distance protection method is proposed. In addition,
the characteristic and settings of the proposed
protection are derived in detail. Simulation results
verify the effectiveness and ???
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Electric power for 25 kV AC electrification is usually
taken directly from the three-phase transmission
system.At the transmission substation, a step-down
transformer is connected across two of the three
phases of the high-voltage supply and lowers the
voltage to 25 kV.This is then fed, sometimes several

kilometres away, to a railway feeder station located
beside the tracks.

technologies in the 50Hz traction power supply.
With Flexible-AC-Transmission-System (FACTS)
seve-ral technical solutions based on power
electronic components are available, enabling active
control of the energy flow in a traction power system
and thus providing a keystone of smart traction
power supply.

To avoid stray current and maintain the benefit of no

phase-split in the DC traction power supply system,
an AC traction power supply system was proposed
for the urban public transport such as metro and
light rail transit. The proposed system consists of a
main substation (MSS) and cable traction network
(CTN). The MSS includes a single-phase main
traction ???

i
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2.2 AC traction units. 2.3 Multi-system units. 3
Battery electric Direct current (DC) traction units
use current drawn from a third rail, fourth rail,
ground-level power supply or an overhead line. AC
voltage is converted into DC voltage by Another
way is to use multi-system motive power that can
operate under several different

The single-phase 25 kV AC power supply system is
widely used in electrified railways . Since the
traction power supply system (TPSS) adopts a

special three-phase to single-phase structure, it will
cause three-phase voltage unbalance problem on
the power grid.
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