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RCH 60/1k0-W

General layout of the RCH braking resistor chopper  
in an electric bus

5.3. BRAKING RESISTOR CHOPPER RCH

The RCH braking resistor chopper is designed to 
work with the propulsion system of an electric bus. 
This device is used to control the flow of energy to the 
braking resistor. The main task of the braking resistor 
chopper is to turn the resistor on and off at the right 
time to safely dissipate excess electricity.  The bra-
king resistor chopper is an electronic circuit system 
that contains a solid-state IGBT module installed on 
a liquid-cooled heat sink.
The braking resistor chopper has been on offer for 
7 years, and its reliability is confirmed by installations 
made in public transport vehicles in Poland.
The RCH braking resistor chopper can operate in two 
modes:
 �with an adjustable set voltage threshold;
 �with an adjustable power value on the resistor.

 �protect the propulsion system during electrody-
namic braking;

 �enable controlled braking;

The braking resistor chopper is needed when it is necessary to:

General view of the RCH 120/1000-W braking resistor chopper

RCH 120/1000-W
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General view of the RCH 60/1k0-W braking resistor chopper

 �optimize the resistor’s switch-on time;
 �minimize energy losses.

BRAKING RESISTOR CHOPPER RCH - STANDARD CHARACTERISTICS

EQUIPMENT TYPE RCH 60/1K0-W RCH 60/1000-W RCH 120/1000-W

CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

Rated DC supply voltage 750 V

Maximum DC supply voltage 1,000 V

Rated output current 80 A 300 A

Rated auxiliary DC supply voltage 24 V

Rated power 60 kW 120 kW

TECHNICAL CHARACTERISTICS

Enclosure protection rating IP65

Dimensions (L × W × H) 426 × 200 × 155 mm 376 × 310,5 × 150 mm

Operating temperature -10 to +40 °C

Cooling type forced, liquid

Coolant type 1:1 water/glycol mixture

Minimum coolant flow rate 12 dm³/min

Maximum inlet coolant temperature 85 °C

Internal output current measurement converter no yes
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5.4. �SYNCHRONOUS GENERATOR MONITORING  
SYSTEM SAN-BTK

The SAN-BTK synchronous generator monitoring 
system is a part of the generator automation and 
protection system. It is a set of devices and sensors 
designed to continuously monitor the operating cha-
racteristics of a synchronous AC generator, including 
its voltage and frequency stability, to ensure:
 rapid detection of faults or overload conditions;
 the safety of people and equipment.

This monitoring system is used in diesel-electric loco-
motives or hybrid multiple units where:
 �the generator’s status is monitored - it detects overlo-
ads, overheating, and failures thanks to its advanced 
safety features;

 �it enables integration into the vehicle control sys-
tem thanks to the CANopen protocol - it supports 
diagnostics and remote management.

The synchronous generator monitoring system is an 
indispensable component of electric power automa-
tion that:
 �increases reliability;
 enables predictive diagnostics;
 �facilitates power quality management and grid in-
tegration.

SYNCHRONOUS GENERATOR MONITORING SYSTEM SAN-BTK - STANDARD CHARACTERISTICS

CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

Range of DC supply voltage 16 to 30 V

Range of DC supply current 10 to 17 A

TECHNICAL CHARACTERISTICS

Enclosure protection rating IP20

External dimensions (L × W × H)*       284 × 350 × 80 mm

Operating temperature -30 to +40 °C

General view of the SAN-BTK synchronous generator  
monitoring system

General layout of the SAN-BTK synchronous generator  
monitoring system in a locomotive

SAN-BTK
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General layout of the SAN-RP1 characteristics logger  
in a passenger coach and a locomotive

5.5. CHARACTERISTICS LOGGER SAN-RP1

The SAN-RP1 characteristics logger is designed for 
continuous monitoring and recording of device charac-
teristics for the diagnostic system via a CAN network 
from APS Energia SA. All measurements and device 
states are stored in the internal memory of the logger 
in files that can be accessed via an external USB me-
mory stick. The logger is designed for installation insi-
de the vehicle.

SAN-RP1

The benefits obtained when the vehicle is equipped 
with a characteristics logger:
 �improved security level - enabling rapid restoration 
of the course of events in the case of an accident or 
collision;
 �better control over the driver’s work - verification of 
compliance of his or her actions with the applicable 
procedures;
 �more efficient vehicle operation management - ener-
gy consumption assessment and technical component 
diagnostics;
 �streamlined maintenance - using the data collected 
to schedule inspections and detect faults before they 
occur.

 �high operating stability;
 �logging of system operating characteristics;
 �CAN - 300 V isolated link;
 �work with an external flash memory via a USB port 
(A type port);

 �handling and saving system logs to internal memory;  
 �signals of the following operating states:

	  �power supply;
	  �correct operation;
	  �CAN;
	  �USB busy;
	  �communication over APSCAN - transmission;
	  �communication over APSCAN - reception.

CHARACTERISTICS:
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General view of the SAN-RP1 characteristics logger

CHARACTERISTICS LOGGER SAN-RP1 - STANDARD CHARACTERISTICS

CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

Rated DC supply voltage 24 V

Tolerance of DC supply voltage 9 to 36 V

INTERFACE TYPE RS485 ETHERNET CAN USB

Insulation on the link 300 V 100 V 300 V -

Transmission speed 19,200 bp 10/100 Mbps 250 Mbps -

Transmission characteristics 8N1 - - 2.0

Transmission protocol - HTTP, SNTP, APSCAN -

TECHNICAL CHARACTERISTICS

Enclosure fixing DIN rail 35 mm

External dimensions (L × W × H)*       79 × 92 × 60 mm

Operating temperature* +5 to +40 ºC

* - a product with other characteristics can be manufactured.
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6. �RAILWAY SIGNALS USING LED TECHNOLOGY

Modern railroads require solutions that are reliable, energy-efficient, and resistant to environmental conditions. 
Traditional incandescent bulbs, used for decades in signaling, are being replaced by modern LED-based systems. 
LED solutions are characterized by a several times longer service life, much lower power consumption, and 
immediate signal readiness. Thanks to their high color stability and light intensity, even in extreme tempera-
tures, they provide better visibility and greater safety. LED technologies are becoming the global standard in 
railroad control systems, supporting the global trends of infrastructure automation and digitization. The use 
of LED technologies also enables the integration of diagnostic and redundancy functions, contributing to the 
increased level of railroad safety required of SIL4-class systems. Reduced service costs, elimination of servi-
ce downtime, and high reliability are added advantages in the operation of railroad networks. The dynamic 
growth of the market and increasing normative requirements strengthen the position of LED technologies as 
the basic signaling standard. 
LED devices provide more than light - they are an intelligent component of the traffic control system.

ALDRI LED RAILWAY INDICATORS 

Railroad indicators of the ALDRI type are electronic 
devices designed for installation within the tracksi-
de infrastructure. The indicators are made with LED 
technology. The design of these devices provides  
a constant light flux of the displayed indicator con-
tent, which is adjusted according to the intensity of 
the ambient light. In addition, the devices have a light 
flux correction system depending on the indicator’s 
background environment. The indicators are develo-
ped in accordance with the “Technical Requirements 
for Signal Indicators and Boards Ie-102” and the 

“Conditions for the Approval for Use on Railway Lines 
Managed by PKP Polskie Linie Kolejowe SA of Railway 
Signaling Components Made with the LED Technology”.

 �compact aluminum enclosure; 
 moisture condensation protection;
 �correction of luminosity according to the intensity 
of ambient light in the range of 10 to 80,000 lx;

 wide range of AC or DC input voltages;  
 very high optical efficiency - more than 86%;
 �flicker protection;
 �high visibility;
 �compliance with the SIL4 safety level; 
 �LED interruption and short circuit monitoring 
based on a proprietary solution;

 �mechanical strength: compliance 
 with PN-EN 61373:2011 (category 1B);
 mechanical durability of more than 25 years;
 IP65 protection rating as a standard;
 �low power consumption; 
 �emulation of the operation of a standard incande-
scent bulb with resistive characteristics;

 �the ability to change the contents of the W21 
indicator in a single housing. 

CHARACTERISTICS:

ALDRI LED railway indicators

ALDRI LED INDICATORS - BASIC CHARACTERISTICS
CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

AC supply voltage 88 to 264 V 50 Hz

Power consumption 12 to 24 W

Insulation withstand voltage 2,500 V 50 Hz for 60 s

MECHANICAL CHARACTERISTICS

MTBF >2,553,087 h

Operating temperature -40 to +80 ºC

Operating mode day / night

LED color white

Ingress protection rating IP65

Dimensions of the indicator wi-
thout the canopy

320 × 420 × 147 mm
450 × 420 × 147 mm
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Graph showing relative luminous flux 
in red, green, yellow, white, and blue.
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ALRICS LED LIGHT SOURCE OF THE RAILROAD SIGNALING DEVICE

The ALRICS-type LED light source is an electronic light source designed for installation in the heads of rail-
road traffic control equipment. The use of non-incandescent LED technology ensures a constant luminous 
flux of emitted color. The device has a system of luminous flux adjustment depending on the temperature 
and intensity of ambient light, which contributes to the high perception of the state of the signaling device 
from a greater distance than in classic solutions with incandescent light sources. Full monitoring of inter-
ruptions and short circuits and all electrical characteristics of each diode individually, as well as protection 
against yellowing of the lens, ensures a very high level of safety that meets the SIL4 safety requirements. 
The proprietary patented lens ensures very high optical performance of the light source. The integrated 
lens is a matrix of 22 lenses made with the stepped technology. The use of LED sources in the SMT tech-
nology and in the measurement paths of low temperature drift components ensures very high values of 
the THR and MTBF characteristics. 

ALRICS LED signaling device

LED ALRICS INDICATORS - BASIC CHARACTERISTICS
CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

AC supply voltage 88 to 264 V 50 Hz

DC supply voltage 130 to 389 V

Power consumption 14 W

Insulation withstand voltage 2,500 V 50 Hz for 60 s

MECHANICAL CHARACTERISTICS

MTBF >2,987,112 h

Operating temperature -40 to +70 ºC

Operating mode day / night

Lens material polycarbonate 

Luminous flux distribution 3°/4° or 4°/16°

Polycarbonate lens Ø 100 / 200 mm

LED color
red, green, yellow, 

blue, white

Ingress protection rating IP65

 �compliance with the SIL4 safety level;  
 wide range of AC or DC input voltages;  
 �very high optical efficiency - more than 86%;
 �integrated monolithic polycarbonate lens;
 protection against yellowing of light fixtures;
 �use of 22 low-power LEDs from the automotive group;
 �thermal correction of LEDs;
 �maintenance-free;
 �monitoring of short circuits and interruptions in the 
LED circuit;

 �flicker with adjustable cycles;
 predicting major failures of each LED;

CHARACTERISTICS:
 safe shutdown in case of failure;
 works with relay interlock systems;
 compact dimensions;
 �high availability;
 high reliability characteristics;
 �compact extruded aluminum enclosure;

�  �optimal thermal management that extends the ser- 
vice life;

 a membrane that protects against moisture;
 �IP65 protection rating as a standard;
 �use as a retrofit device in heads with incandescent 
light sources.

ductile brittle

                    10,000              20,000             30,000
Exposure energy [kJ/m²]

Im
p

ac
t e

ne
rg

y 
[J

]

0

20

40

60

80

Diagram showing protection against yellowing
of the lens - resistance of the lens to xenon radiation

SIG
N

A
LIN

G



54

DC POWER SUPPLY SYSTEMS

7. �STATIONARY POWER SUPPLY SYSTEMS  
FOR TRACTION

TRANSFORMER SUBSTATION POWER SUPPLY SYSTEM PT

AUXILIARY SWITCHGEAR POWER SUPPLY SYSTEM RPW

DC AND AC POWER SUPPLY SYSTEMS

MULTI-VOLTAGE POWER SUPPLY SYSTEM FOR RAILROAD  
TRAFFIC CONTROL SYSTEMS SRK

UNINTERRUPTIBLE POWER SUPPLY CABINET SNG

POWER SUPPLY SYSTEM WITH A SWITCHGEAR SZZR

PT                          RPW                                    SRK                                                         SNG                                                           SZZR                                                         
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Stationary uninterruptible power supply systems are designed for supplying power for auxiliary consumption 
in traction substations, subways, and other rail transport systems. They are complex power electric systems 
designed to provide reliable power to auxiliary equipment and control systems. 

They consist of multiple components that work together to convert, store, and distribute electricity. The key 
components of such systems are batteries charged by rectifiers that convert the alternating voltage (AC) from 
the electric grid to the direct voltage (DC) needed to properly charge batteries. Another extremely important 
component of the system is inverters, which convert DC voltage to AC voltage with the appropriate characte-
ristics, making it possible to provide uninterruptible power to AC powered devices. These systems also often 
use DC/DC converters to generate different DC voltages suitable for different types of loads with galvanic 
isolation from the battery. Another integral part of a system containing an inverter is a bypass system, which 
allows the system to continue operating in the event of failure of one of the converter modules (inverter). The 
whole is complemented by control and monitoring systems that supervise the operating characteristics of 
individual components and ensure appropriate responses to changing operating conditions. 

Importantly, many of these devices and technical solutions are also used in the growing electromobility  
(e-mobility) sector. For example, rectifiers and DC/DC converters are an indispensable part of the electric ve-
hicle charging infrastructure, where they are responsible for converting and stabilizing the voltage at charging 
stations. Energy storage equipment, previously used mainly as backup solutions in traction systems, is now 
being used to power fast chargers and even entire charging hubs in situations of limited access to the electric 
grid. Inverters and control systems also support bidirectional energy flow technologies, allowing energy to be 
returned from electric vehicles to the grid. Today, the experience gained in operating power supply systems 
in rail transport is successfully applied to modern electromobility solutions, fostering the integration of the 
two areas as part of a sustainable transformation in the energy and transport sectors.

APS Energia SA has manufactured power supply systems for the stations of the second line of the Warsaw 
metro. The stations of the first and second lines of the Warsaw Metro built earlier also used power supply 
systems manufactured by APS Energia SA. These systems were responsible for uninterruptible power supply 
to the sensitive loads of the subway stations. In addition, systems from APS Energia SA play a key role in 
supplying power to essential systems and equipment of the subway stations in Kyiv (Ukraine).

The power supply systems designed and manufactured by the company are customized solutions that meet the 
specific needs a particular facility. They take into account both the technical requirements and the operating 
conditions, which allows for optimal adjustment of installation characteristics. Our customized approach to 
design and manufacturing makes it possible to ensure high reliability and energy efficiency, and to develop 
dedicated mechanical designs to meet our clients’ needs.

We carry out each stage in compliance with the highest quality standards, in accordance with railroad standards 
and EU directives: 
PN-EN 50178:2003 PN-EN 61000-2-2:2003 PN-EN 60529:2003

PN-EN 61204:2001/A1:2002 PN-EN 61204-3:2019-02 PN-EN 61204-6:2002

PN-EN IEC 60146–1–1:2024-12 PN-EN IEC 61000-2-4:2025-04 PN-EN IEC 61000–6–2:2019-04

PN-EN IEC 61000-6-4:2019-12 PN-EN IEC 62040-1:2019-11   PN-EN IEC 62040-2:2019-02

PN-EN IEC 62368-1:2024-06 2014/30/EU 2014/35/EU

MULTI-VOLTAGE POWER SUPPLY SYSTEM FOR RAILROAD  
TRAFFIC CONTROL SYSTEMS SRK
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Modern auxiliary power supply systems are designed with a strong focus on reliability, 
energy efficiency, and the ability to integrate with the energy management systems 
of modern transport and logistics facilities.
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7.1. DC POWER SUPPLY SYSTEMS

TRANSFORMER SUBSTATION POWER SUPPLY SYSTEM PT

AUXILIARY SWITCHGEAR POWER SUPPLY SYSTEM RPW
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DC power supply systems are commonly used in rail vehicle transformer substations to provide stable 
and reliable power for key infrastructure equipment such as control and automation systems, safety and 
surveillance systems, communication and passenger information systems, emergency lighting, backup 
power systems, and detection and measurement systems.

SYSTEM COMPONENTS
DC power supply systems are characterized by their modularity and ability to integrate with modern moni-
toring and energy management systems. DC power supply systems may include the following components:

A pulse buffer rectifier in a modular enclosure, 
which is an alternating voltage (AC) to direct vol-
tage (DC) converter. These DC power supply sys-
tems meet stringent requirements in terms of func-
tionality, technical characteristics, and reliability. 
The rectifiers are designed to power DC loads and 
charge batteries. They can operate in the following 
modes: buffer operation, self-charging, and super-
vised charging. The devices can operate autono-
mously and/or in parallel.

The backup (emergency) energy source of the power 
supply system is a battery bank. The most common are 
maintenance-free VRLA-type batteries in 12 V blocks. 
However, it is also possible to use different types of 
batteries, in terms of both the electrolyte type (AGM, 
GEL, liquid electrolyte) and the technology (lead-acid, 
Ni-Cd, others). Battery capacity can be selected in  
a wide range of 10 to 3,000 Ah. The most common ra-
ted battery bank voltage is 220 V DC, but it can be 24, 
48, 60, 110, 400 V DC, or other non-standard voltage, 
depending on the user’s requirements and the design.

An automatic transfer switching (ATS) system de-
cides on the choice of the power supply source for 
the device. When voltage is present in source 1, the 
device is powered from it. In the event of an outage 
(total or one phase) of source 1, the ATS automatical-
ly switches the power supply of the device to source 
2. An ATS can have different configurations, and its 
most common versions are based on either contac-
tors or a modular automatic switching device. ATS 
systems are used primarily in low-voltage circuits, 
where a short interruption of power supply to loads 
during the switching operation of the power source 
is allowed.

An automatic surveillance system provides monitoring, 
recording, and visualization of all system operating 
states and generates alarms when alarm states occur. 
Alarm states are signaled by potential-free contacts 
and by data transmission via the RS or LAN communi-
cation ports using transmission protocols. The display 
of the communication console shows the current cha-
racteristics of output voltages and currents, the syn-
optics of system operation, the primary grid voltages, 
the battery voltage and current, the ambient tempera-
ture, and other data that is important for the system's 
reliability. In addition, it is possible to equip the system 
with a serial CAN communication bus.

A power supply system can be equipped with a pa-
nel for DC voltage distribution to loads compliant 
with specifications, with the required number of 
circuits including protection devices.

Independent of the measurement systems associa-
ted with the DSP controller, analog and digital me-
ters are used to visualize measurements of various 
input and output characteristics (1st accuracy class).

EMI filters: single- or multi-stage filters on the input 
and output of rectifier modules reduce the level of 
conducted interference, limit the emission of inter-
ference in the device, and increase the immunity of 
the device to interferences.

Systems are cooled by circulated air forced by roof 
fans, which enters through an air intake located at 
the bottom of the enclosure. Air filters are located 
directly behind it. The two-stage rotational speed is 
adjustable as a function of the internal temperature 
of the device. In addition to cabinet ventilation, each 
module is independently cooled with its own fans.

Industrial cabinet (one or more). The structure of 
the cabinets is welded and protected against cor-
rosion with metallic coatings and powder coating.

Protections:
 �overvoltage, overcurrent, short-circuit protections, etc. 
 �power supply battery over-charge protection;
 �protection of internal systems from:

	  �overheating of the power systems;
	  �voltage increase on the transistors;
	  �overvoltage caused by dynamic load changes; 
	  �internal short-circuits.

The details and type series of equipment manufactured 
by APS Energia SA can be found in the “Uninterruptible 
power supply systems” products catalog. STA
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7.1.1. �TRANSFORMER SUBSTATION POWER SUPPLY SYSTEM PT

Transformer Substation Power Supply System PT

An example of a DC Power Supply System is a sys-
tem consisting of two rectifier modules working with 
a single battery, installed in a common 19” rack. Such 
systems are used in transformer substation facili-
ties (tram substations and trolleybus substations). 
Over the years, we have delivered and installed such 
systems in Łódź, Szczecin, Katowice, Poznań, and 
Lublin, among other cities.

Such systems are characterized by their high relia-
bility and flexibility of operation due to the use of 
two independent rectifiers supplied from separate 
AC lines, which allows operation to continue even 
in the event of a failure of one power supply source. 

The presence of a battery bank ensures power sup-
ply to loads in the event of a mains power outage. 

The system is equipped with comprehensive ove-
rvoltage protection and protection devices on both 
the AC and DC sides, which protects the equipment 
and the installation from damage. 

The ability to disconnect each rectifier independen-
tly facilitates servicing without interrupting the ope-
ration of the entire system, and the modular design 
provides great flexibility in expanding or modifying 
the system. 

All these features make these systems a safe state 
of-the-art solution for the stable power supply of 
systems requiring constant DC voltage.

An uninterruptible voltage inverter module (usually 
with a power of 1 to 5 kVA) can also be installed in 
the rack to provide power to AC loads. Such versions 
are manufactured on special request of the client.

AC

DC

AC

DC
DC

AC1

AC2

Block diagram of the Transformer Substation  
Power Supply System PT
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TRANSFORMER SUBSTATION POWER SUPPLY SYSTEM - STANDARD CHARACTERISTICS
CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

Rated AC1, AC2 supply voltage* 3×400 V 50 Hz

Rated DC output voltage* 220 V

Rated DC output current (In)* 2×20 A

Output voltage stability** ±0.6 %

Output voltage ripple*** ±0.6 %

Range of thermal correction of buffer charging voltage -10 to +50 °C

Temperature compensation of buffer charging voltage** 0 to 10 mV/ºC/cell

Overload capacity 1.1×In for 3 s

Output current stability**** ±1%

Output current ripple**** ±1%

Battery charging characteristics IU acc. to DIN 41773

MECHANICAL CHARACTERISTICS

Enclosure protection rating* IP20

Dimensions (W × D × H)* R19”: 600 × 800 × 2,000 mm (+100 mm base)

Operating temperature* +5 to +40 °C

Cooling type forced, air

* - �a product with other characteristics can be manufactured; ** - buffer operation, voltage controller; *** - with resistive load; 
**** - battery charging, current controller.

e n e r g i a

General view of the Transformer Substation Power Supply System PT
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Auxiliary Switchgear Power Supply System RPW

Block diagram of the Auxiliary Switchgear Power  
Supply System RPW

7.1.2. �AUXILIARY SWITCHGEAR POWER SUPPLY SYSTEM RPW

For many years, APS Energia SA has been a manu-
facturer and supplier of DC Power Supply Systems 
that work with the auxiliary switchgears of Warsaw 
subway stations.

The equipment is responsible for supplying power 
to the stations’ internal circuits, such as the lighting, 
ventilation, control, and security systems.

By using 19” racks that include a rectifier module 
that works with a battery bank, these systems en-
sure the continued operation of key infrastructure 
even in the event of a mains power outage, which is 
critical to the reliability and safety of subway train 
operations. More than 20 complete power supply 
systems have been delivered as the construction of 
new subway stations continued.

The Auxiliary Switchgear Power Supply System is 
designed with two power supply paths, each of 
which includes a 220 V DC rectifier and an internal 
battery. The two paths are connected to a 220 V DC 
bus, to which the subway stations’ internal loads 
are connected. Each path contains overcurrent pro-
tection devices, contactors, and isolation switches 
that enable independent operation and servicing.

By using rectifiers and batteries, the system ensures 
continuity of the power supply even in the event 
of the failure of one of the power supply paths or  
a mains power outage.

AC

DC

DC
AC

SYSTEM 1

AC

DC

DC
AC

SYSTEM 2

RPW
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e n e r g i a

General view of the complete Auxiliary Switchgear Power Supply System RPW

AUXILIARY SWITCHGEAR POWER SUPPLY SYSTEM RPW - STANDARD CHARACTERISTICS
CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

Rated AC supply voltage* 3×400 V 50 Hz

Rated DC output voltage* 220 V

Rated DC output current* 20 A

Output voltage stability** ±0.6 %

Output voltage ripple*** ±0.6 %

Range of thermal correction of buffer charging voltage -10 to +50 °C

Temperature compensation of buffer charging voltage** 0 to 10 mV/ºC/cell

Overload capacity 1.1×In for 3 s

Output current stability**** ±1%

Output current ripple**** ±1%

Battery charging characteristics IU acc. to DIN 41773

MECHANICAL CHARACTERISTICS

Enclosure protection rating* IP20

Dimensions (W × D × H)* R19”: 2×800 × 800 × 2,000 mm (+100 mm base)

Operating temperature* +5 to +40 °C

Cooling type forced, air

* - a product with other characteristics can be manufactured; ** - buffer operation, voltage controller; *** - with resistive load;  
**** - battery charging, current controller.
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7.2. DC AND AC POWER SUPPLY SYSTEMS

MULTI-VOLTAGE POWER SUPPLY SYSTEM FOR RAILROAD  
TRAFFIC CONTROL SYSTEMS SRK

UNINTERRUPTIBLE POWER SUPPLY CABINET SNG

POWER SUPPLY SYSTEM WITH A SWITCHGEAR SZZR
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Multi-Voltage DC and AC Power Supply Systems used at rail vehicle stations complement the low-voltage 
infrastructure described earlier in the context of DC systems (see section 7.1. DC Power Supply Systems). 
By integrating both types of power supply, it is possible to comprehensively and reliably supply power to 
the entire station infrastructure while ensuring flexibility and continuity of operation in various scenarios.

Such systems can be used to supply power to the HVAC system, the general station lighting system, esca-
lators and elevators, service and auxiliary sockets, and other critical loads depending on the user’s needs.

SYSTEM COMPONENTS
DC and AC power supply systems are characterized by their modularity and the ability to integrate with 
modern monitoring and energy management systems. AC and DC power supply systems (in addition to 
the components described in section 7.1.) may include:

An inverter module, which is a DC to AC conver-
ter. The purpose of such a module is to sup-
ply power to critical loads that require unin-
terruptible power supply due to the need to 
maintain continuous operation of the loads or to 
ensure ideal supply voltage characteristics for 
the proper and reliable operation of other devi-
ces of the system. Inverters in modular enclosu-
res are designed for installation in industrial ca-
binets. The devices can operate autonomously  
and/or in parallel (alone or in connection with an 
automatic bypass module).

Static switches, also known as automatic bypasses 
are essential components of modern power supply 
systems, providing smooth and safe switching be-
tween AC voltage sources. Static switches use an 
advanced semiconductor technology for fast and 
reliable switching, eliminating the risk of failure and 
minimizing downtime. An automatic bypass, which 
can be a component of an inverter module or can 
be installed in a separate module, guarantees conti-
nuity of the power supply and high efficiency of the 
operation of the entire power supply system. The 
system can operate in both on-line or off-line modes.

DC/DC voltage converters are designed to co-
nvert DC voltage to the stabilized DC voltage re-
quired by loads with galvanic isolation in the ran-
ge of 24 to 220 V DC or other ranges. They are 
used to supply power to electronic devices and 
telecommunications systems. The devices can 
operate autonomously and/or in parallel.

A power supply system can be equipped with  
a panel for AC or DC uninterruptible power distri-
bution compliant with the specifications of the lo-
ads, with the required number of circuits including 
protection devices.

The SAN8 automatic surveillance system for AC 
systems provides monitoring, recording, and vi-
sualization of all system operating states and ge-
nerates alarms when alarm states occur. Alarm 
states are signaled by potential-free contacts and 
by data transmission via the RS or LAN commu-
nication ports using transmission protocols. The 
display of the communication console shows the 
current characteristics of output voltages and cur-
rents, the synoptics of the system operation, the 
primary grid voltages, the battery voltage and 
current, the ambient temperature, and other data 
that is important for system reliability.

A repair bypass, based on a mechanical switch, is 
a solution that allows temporarily bypassing pro-
tection or power supply devices (such as an inver-
ter or a static switch) and supplying loads directly 
from the power grid. A mechanical switch makes 
it possible to manually switch the circuit, ensuring 
the continuity of operation of the system during 
repairs.

A safety switch (often referred to as emergen-
cy switch) is a control system component whose 
main task is to immediately disconnect the po-
wer supply in situations where danger to people, 
equipment, or the environment occurs. It acts as  
a mechanical safety element that allows to quickly 
and easily break an electrical circuit - usually by 
pressing a large red “mushroom” button. When it 
is activated, the power supply is immediately cut 
off and the system remains in a stopped state until 
the switch is reset manually.

MULTI-VOLTAGE POWER SUPPLY SYSTEM FOR RAILROAD  
TRAFFIC CONTROL SYSTEMS SRK
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e n e r g i a

7.2.1. �MULTI-VOLTAGE POWER SUPPLY SYSTEM 
FOR RAILROAD TRAFFIC CONTROL SYSTEMS SRK 

Multi-Voltage Power Supply System SRK

In modern trackside systems, one of the key elements 
that ensures reliability and continuity of operation is 
multi-voltage power supply cabinets. In such systems, 
uninterruptible power supply (UPS) system inverters 
manufactured by APS Energia SA play an important 
role. Their primary task is to the maintain power sup-
ply to railroad traffic control (RTC) devices such as 
semaphores, turnout drives, axle counting sensors, 
or logic relays, in the event of a power outage in the 
power grid. 
UPS inverters are also used to supply power to railro-
ad stations and equipment that controls train traffic, 
switch setting, route signaling, etc. The systems are 
used to supply power to systems and devices that are 
located at block posts for controlling and supervising 
train traffic, while ensuring safe distances between 
vehicles.

Block diagram of the Multi-Voltage Power Supply System

In the railroad environment, UPS inverters based on on-line devices are used most commonly, as they provide 
the highest level of protection by continuously supplying power to loads and eliminating even short voltage 
interruptions. Power supply systems based on buffer rectifiers that act as both a power supply and a bat-
tery charger are also common. Systems of this type provide a stable output voltage to supply power to RTC 
equipment, while keeping the batteries fully charged. These systems work with batteries characterized by 
their high resistance to temperature fluctuations, vibration, and operation in industrial conditions. In addition 
to the primary power supply from the grid, dual-powered configurations that include backup power sources 
and automatic voltage source switches are often used. Modern UPS systems (AC and DC) are equipped with 
communication modules (e.g. SNMP, RS485) that allow remote monitoring of their technical status, battery 
charge level, and events history. Such systems guarantee uninterrupted operation of railroad infrastructure 
even in difficult power supply conditions that directly affect the safety and smoothness of train traffic.

General view of the Multi-Voltage Power Supply System
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MULTI-VOLTAGE POWER SUPPLY SYSTEM - STANDARD CHARACTERISTICS
CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS
RECTIFIER SECTION

Rated AC1, AC2 supply voltage* 3×400 V 50 Hz
Rated DC1 output voltage* 60 V
Rated DC1 output current (InDC1)* 100 A
Output voltage stability** ±0.6 %
Output voltage ripple*** ±0.6 %
Range of thermal correction of buffer charging voltage -10 to +50 °C
Temperature compensation of buffer charging voltage** 0 to 10 mV/ºC/cell
Overload capacity 1.1×InDC1 for 3 s
Output current stability**** ±1%
Output current ripple**** ±1%
Battery charging characteristics IU acc. to DIN 41773
Additional AC3 output voltage  3×400 V 50 Hz

INVERTER SECTION
Rated AC1, AC2 primary supply voltage* 3×400 V 50 Hz
Rated AC back-up supply voltage* 230 V 50 Hz
Rated DC1 supply voltage* 60 V
Permissible range of DC voltage changes* 51 to 82 V
Rated AC4 output voltage* 230 V 50 Hz
Output power* 2 kVA
Rated AC4 output current (InAC4)* 8.7 A

Overload capacity*
<1.1×InAC4 long-term

1.1×InAC4 to 1.25×InAC4 for 10 min
1.25×InAC4 to 1.5×InAC4 for 60 s

Range of cos φ characterizing the load 0.7 to 1.0
Harmonic content (linear load) <2 %
Overcurrent protection* 6×InAC4 for 100 ms
Voltage shape sinusoidal

DC/DC CONVERTER SECTION
Rated DC3 output voltage (section 1)* 120 V
Rated DC3 output current (section 1)* 1.8 A
Rated DC4 output voltage (section 2)* 24 V
Rated DC4 output current (section 2)* 6.0 A

MECHANICAL CHARACTERISTICS
Enclosure protection rating* IP20
Dimensions (W × D × H)* R19”: 2×600 × 800 × 2,000 mm (+100 mm base)
Operating temperature* 0 to +50 °C
Cooling type forced, air

* - a product with other characteristics can be manufactured;  
** - buffer operation, voltage controller; *** - with resistive load; **** - battery charging, current controller.

Over the past few years, 51 complete systems have 
been manufactured, including 115 cabinets. In diffe-
rent system configurations (depending on the facility), 
the equipment included:
 �inverters in modular enclosures;
 �rectifiers in modular enclosures;
 �DC/DC converters in modular enclosures;
 �an internal battery;
 �an ATS system;
 �an automatic bypass system;
 �a repair bypass system.

The Multi-Voltage Power Supply System, which is described as an example, consists of UPS1 and UPS2 cabi-
nets and is used to supply power to railroad control systems and equipment with the necessary AC voltages: 
230 V (uninterruptible) and 230 V (mains), and DC voltages: 60 V and 24 V.

The basic operating state of the system is the state in which the RTC equipment is supplied from the 230 V AC 
uninterruptible source (output of the inverter module). In the event of a mains voltage failure, the inverter swit-
ches uninterruptedly to power supply from a 60 V DC battery, the charging and backup of which is done through 
the rectifier module. In addition, the inverter module is equipped with a Static Switch circuit, which improves the 
reliability of the system and switches the power supply of the loads to the mains in the event of an abnormal 
operation of the inverter or the occurrence of a strong interference of the inverter voltage. The Multi-Voltage 
Power Supply System has a repair bypass system to facilitate inspection and maintenance of the equipment that 
is part of the power supply system, as well as to repair individual modules and/or parts of the system.

Components of the Multi-Voltage Power Supply System:
 �an inverter module with a static switch circuit 

  (230 V AC uninterruptible power supply section);
 �rectifier modules (60 V DC section);
 �DC/DC converter modules (24 V DC section);
 �230 V AC section;
 �a repair bypass system;
 system characteristics measuring devices;
 �60 V DC battery;
 �an automatic surveillance system.
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7.2.2. UNINTERRUPTIBLE POWER SUPPLY CABINET SNG

Uninterruptible Power Supply Cabinet SNG

The Uninterruptible Power Supply Cabinet SNG is 
an essential component of the power supply infra-
structure of the automation, protection, and control 
systems in stationary arrangements, providing unin-
terruptible DC and AC power supply in the event of 
the mains power supply failure.

The system is based on an AC/DC converter (rectifier),  
a DC/AC converter (inverter), a DC/DC converter, as 
well as a battery bank and an automatic bypass sys-
tem to ensure high reliability of the whole system. 
The system allows for the distribution of uninterrup-
tible power supply to selected loads.
 

Block diagram of the Uninterruptible Power Supply Cabinet SNG

Similar uninterruptible power supply cabinets are also successfully used in traction solutions, especially 
where continuity of operation of control, protection, and communication systems is required and efficiency 
of power transmission is of critical importance. Examples of its applications include:

General view of the Uninterruptible Power Supply Cabinet SNG

 �traction substations - as emergency power sup-
ply for automation systems, catenary protection 
devices, and communications and telemechanical 
equipment;

 �railroad traffic control points and signal towers - to 
sustain the operation of railroad traffic control sys-
tems, switches, semaphores, and signaling systems;

 �station and stop infrastructure - e.g., emergency 
lighting, passenger information systems, and video 
surveillance (CCTV) systems;

 �power supply systems in rail vehicles - as a local 
source of uninterruptible power supply for critical 
vehicle systems, such as braking, control, and on-
board communication systems.

e n e r g i a

The use of systems based on 220 V DC and/or 230 V AC uninterruptible power supply in these areas signi-
ficantly improves the reliability of the traction infrastructure operation, especially in the event of a primary 
power failure or anomalies in the grid.
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UNINTERRUPTIBLE POWER SUPPLY CABINET SNG - STANDARD CHARACTERISTICS

CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

RECTIFIER SECTION

Rated AC1 supply voltage* 3×400 V 50 Hz

Rated DC1 output voltage* 220 V

Rated DC1 output current (InDC1)* 25 A

Output voltage stability** ±0.6 %

Output voltage ripple*** ±0.6 %

Range of thermal correction of buffer charging voltage -10 to +50 °C

Temperature compensation of buffer charging voltage** 0 to 10 mV/ºC/cell

Overload capacity 1.1×InDC1 for 3 s

Output current stability**** ±1%

Output current ripple**** ±1%

Battery charging characteristics IU acc. to DIN 41773

INVERTER SECTION

Rated AC2 primary supply voltage* 3×400 V 50Hz

Rated AC3 back-up supply voltage* 230 V 50 Hz

Rated DC supply voltage* 220 V

Permissible range of DC voltage changes* 176 to 270 V

Rated AC4 output voltage* 230 V

Output power* 2 kVA

Rated AC4 output current (InAC4)* 8.7 A

Overload capacity*

<1.1×InAC4 long-term

1.1×InAC4 to 1.25×InAC4 for 10 min

1.25×InAC4 to 1.5×InAC4 for 60 s

Range of cos φ characterizing the load 0.7 to 1.0

Harmonic content (linear load) <2 %

Overcurrent protection* 5×InAC4 for 100 ms

Voltage shape sinusoidal

DC/DC CONVERTER SECTION

Rated DC supply voltage* 220 V

Rated DC output voltage* 24 V

Rated DC2 output current (InDC2)* 100 A

Output voltage stability ±0.6 %

Output voltage ripple*** ±0.6 %

Overload capacity 1.5×InDC2 for 2 s

Output current stability ±1%

Output current ripple ±1%

MECHANICAL CHARACTERISTICS

Enclosure protection rating* IP20

Dimensions (W × D × H)* R19”: 3×600 × 800 × 2000 mm (+100 mm base)

Operating temperature* 0 to +50 °C

Cooling type forced, air

* - a product with other characteristics can be manufactured; ** - buffer operation, voltage controller; *** - with resistive load; 
**** - battery charging, current controller.
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7.2.3. �POWER SUPPLY SYSTEM WITH A SWITCHGEAR SZZR

Power Supply System with a Switchgear SZZR

APS Energia SA is one of the leading European 
manufacturers of advanced uninterruptible power 
supply systems, whose products play a key role in 
transport infrastructure. The company has success-
fully delivered 80 dedicated UPS systems for the 
subway stations in Kyiv (Ukraine), which ensure the 
continuous operation of equipment of strategic im-
portance to the safety and reliability of underground 
transport. 

The designed systems have been specifically tailored 
to supply power to:

General view of the Power Supply System with a Switchgear SZZR 

 �communication systems (dispatching, technical 
services);
 �radio surveillance and data transmission systems;
 �advanced video surveillance (CCTV) systems;
 �public address and warning systems (PAS, evacu-
ation systems);
 �telemechanical and station automation compo-
nents.

e n e r g i aThe UPS systems supplied are reliable sources of uninterruptible and non-uninterruptible power supply, both 
AC and DC, including:
 �220 V AC (uninterruptible) - the basic voltage for 
general and industrial loads;
 �80 V AC and 220 V AC - voltages used for specific 
communication and signaling solutions used by this 
particular client;

 �48 V DC and 24 V DC - voltages used to supply lo-
gic devices, relays, and data transmission systems.

Block diagram of the Power Supply System with a Switchgear SZZR
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POWER SUPPLY SYSTEM WITH A SWITCHGEAR - STANDARD CHARACTERISTICS

CHARACTERISTIC VALUE

ELECTRICAL CHARACTERISTICS

RECTIFIER SECTION

Rated AC supply voltage* 3×400 V 50 Hz

Rated DC1 output voltage* 48 V

Rated output current 2×InDC1* 2×150 A

Output voltage stability** ±0.6 %

Output voltage ripple*** ±0.6 %

Range of thermal correction of buffer charging voltage -10 to +50 °C

Temperature compensation of buffer charging voltage** 0 to 10 mV/ºC/cell

Overload capacity 1.1×InDC1 for 3 s

Output current stability**** ±1%

Output current ripple**** ±1%

Battery charging characteristics IU acc. to DIN 41773

INVERTER SECTION

Rated AC primary supply voltage* 3×220 V 50 Hz

Rated AC back-up supply voltage* 220 V 50 Hz

Rated DC supply voltage* 48 V

Permissible range of DC voltage changes* 41 to 58 V

Rated AC2 output voltage* 220 V 50 Hz

Output power* 8 kVA

Rated output current InAC2* 36.4 A

Overload capacity*

<1.1×InAC2 long-term

1.1×InAC2 to 1.25×InAC2 for 10 min

1.25×InAC2 to 1.5×InAC2 for 1 min

Range of cos φ characterizing the load 0.7 to 1.0

Harmonic content (linear load) <2 %

Overcurrent protection*
9×InAC2 for 100 ms

5×InAC2 for 5 s

Voltage shape sinusoidal

Additional output voltages*
AC3: 80 V 50 Hz

AC4: 220 V 50 Hz

DC/DC CONVERTER SECTION

Rated DC supply voltage* 48 V

Rated DC2 output voltage* 24 V

Rated DC2 output current* 2×8.4 A

TECHNICAL CHARACTERISTICS

Enclosure protection rating* IP20

Dimensions (W × D × H)* R19": 2×600 × 800 × 1,800 mm (+100 mm base, +100 mm roof)

Operating temperature* +5 to +40 °C

Cooling type forced, air

* - a product with other characteristics can be manufactured; ** - buffer operation, voltage controller; *** - with resistive load; 

**** - battery charging, current controller.

These systems operate in the buffer mode, integrated with high-end battery banks, which allows them to 
immediately take over the power supply in the event of a grid power outage, without any interruption in the 
operation of critical infrastructure.
Through the implementation of this project, APS Energia SA has confirmed its position as a trusted partner 
for the rail and transport sector in Central and Eastern Europe, providing solutions that ensure uninterrupted 
operation of the most important infrastructure systems, even in emergency situations.
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MAINTENANCE  
AND PERIODIC INSPECTIONS

Regular maintenance helps maintain the safety and 
efficiency of equipment, and reduces operating 
costs by lowering the risk of failure and extending 
the service life of the equipment.

SERVICE CONTRACTS 
AND PARTNERSHIP AGREEMENTS

Regular maintenance extends the life cycle of 
equipment, minimizes the number of defects, and 
allows equipment to be kept in optimal technical 
condition, which leads to better performance. We 
offer long-term and short-term contracts and adapt 
to the needs of our clients.

BATTERY TESTING, MAINTENANCE, 
AND CONTROL BATTERY DISCHARGE

The battery bank is the last back-up power source 
in the event of a failure. Regularly checking the con-
dition of the battery ensures security in the event 
of a power outage in a critical situation.

TRAINING AND TECHNICAL ADVICE

APS Energia SA’s experts have many years of expe-
rience in servicing uninterruptible power supply 
equipment. Training with our experts provides 
essential knowledge of operation and use of the 
equipment. We also provide specialized technical 
training. 

COMMISSIONING AND ASSISTANCE

The stability and safety of an entire system’s ope-
ration and performance depend on the correct con-
nection of the device.

You can count on our specialists. We will come to 
your site and show you how to do it professionally.

CURRENT AND EMERGENCY REPAIRS, 
TROUBLESHOOTING, UPGRADES

As an equipment manufacturer, we have the know-
ledge, experience, measuring devices, and spare 
parts.

SPARE PARTS

Thanks to a broad selection of spare parts, our 
specialists repair equipment in the shortest time 
possible. 

	
30 YEARS OF EXPERIENCE

�	OVER 20 THOUSAND  
	COMMISSIONING, INSPECTION, 		
	SERVICING, AND MAINTENANCE 	
	OPERATIONS

�	 TRAINING IN OPERATION  
	 AND USE OF EQUIPMENT 

�	 A TEAM OF QUALIFIED SPECIALISTS

� �	 MAINTENANCE SERVICE 
	 IN POLAND AND ABROAD

8. SERVICE AND TECHNICAL SUPPORT



KATALOG PRODUKTÓW
TRAKCJA

SEE YOU AT APS ENERGIA

APS Energia SA 
Strużańska 14 Str., 05-126 Stanisławów Pierwszy, Poland
NIP: 125-11-78-954      KRS: 0000346520
+48 (22) 762 00 001      aps@apsenergia.pl
www.apsenergia.pl


