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ABB PSTX Softstarters

Overview

ABB's PSTX series softstarters are advanced solid-state motor controllers designed to provide smooth,
reliable starting and stopping for three-phase induction motors. The PSTX is ABB's latest flagship softstarter
range, combining years of research in motor control with application-specific enhancements 1 .
Softstarters like the PSTX ramp up motor voltage (or torque) gradually, significantly reducing inrush
currents and mechanical stresses compared to across-the-line starters. This gentle starting and stopping
protects equipment and eliminates problems like water hammer in pump systems. The PSTX softstarter
family covers a broad range of motor sizes and requirements, with operational voltage ratings from 208 V
up to 690 V AC and current ratings from 30 A to 1250 A (up to 2160 A when connected inside the motor
delta) 2 . In practical terms, a single PSTX unit can control motors from a few kilowatts up to around
710 kW (=1000 HP) in output power 3 4 , making it suitable for everything from small pumps to large
industrial drives.

Key Benefits: ABB highlights three primary benefits of the PSTX series: it secures motor reliability,
improves installation efficiency, and increases application productivity 5 . In the sections below, we
delve into the features that deliver these benefits - from comprehensive motor protections and smart
control functions to design elements that simplify installation and integration.

Motor Protection and Reliability

One of the PSTX softstarter's core strengths is its comprehensive motor protection functionality, which
enhances reliability and extends the lifespan of both the motor and connected equipment. The device
provides complete motor protection in a single unit 6 , eliminating the need for separate overload
relays or protective modules in many cases. It includes built-in electronic overload protection (configurable
to common tripping classes 10A, 10, 20, 30) to prevent overheating of the motor windings 7 .The PSTX can
also directly interface with temperature sensors in the motor - such as PTC thermistors or PT-100 RTDs -
allowing for precise thermal protection by monitoring actual motor temperature 8 . This protects the
motor from abnormal conditions like overtemperature or stalled rotor without external controllers.

Beyond overload protection, the PSTX monitors a wide range of fault conditions and will trip or issue
warnings to safeguard the system. It has phase loss and phase imbalance protection, which detect
supply issues or unbalanced currents across phases 9 . It also includes locked rotor protection (to detect
if the motor fails to accelerate) and excessive start time protection to prevent undue stress if a load is
jammed 9 . Underload protection is available as well - the softstarter can sense if a pump runs dry or a
fan loses a belt by detecting a drop in current or power factor, then take action to protect the motor from
damage 9 . Protection against voltage irregularities (both over-voltage and under-voltage) is built in,
enabling the PSTX to handle unstable power supply conditions without harming the motor ° . A built-in
ground-fault (earth-fault) protection feature can detect leakage or imbalance to ground and trip to
prevent electric hazards 9 .
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In addition to fault protection, the PSTX improves reliability through its robust design. All units feature
coated (conformal varnished) circuit boards to withstand dust, moisture, and corrosive atmospheres 10 .
This coating protects the electronics in harsh industrial environments, ensuring longevity and consistent
performance. The device is designed to operate in a wide ambient temperature range from -25°C up to
+60°C (-13 to +140 °F) without derating (with slight current derating above 40°C) 17 12 It can also be used
at high altitudes (up to 4000 m) with appropriate derating, reflecting a robust engineering suitable for
challenging installations 13 14 . The PSTX is built to international standards (IEC/EN 60947-4-2 for low-
voltage soft starters) and carries CE and UL certifications for global use 5, indicating a high level of
safety and compliance.

Another feature enhancing reliability is the PSTX's ability to perform motor heating (anti-condensation)
when the motor is idle 16 . In cold or damp conditions, motors can accumulate moisture or even freeze
when stopped. The PSTX can inject a small DC current into the motor windings during downtime to gently
warm the motor (without rotation), keeping it dry and above the dew point 16 . This built-in heater function
prevents condensation inside the motor and ensures easier starting in cold environments, avoiding the
need for separate space heaters.

All fault events and operating statistics are logged in the PSTX's memory, facilitating preventive
maintenance. The unit features an event log and runtime counters, and even monitors the wear on its own
bypass relay and thyristors (measuring SCR operating time) 17 18 . This diagnostics capability means
maintenance personnel can be alerted to issues like excessive starts per hour or need for fan cleaning,
addressing potential problems before they lead to failure. Overall, the PSTX's rich set of protections and
diagnostic features work together to maximize motor uptime and reliability.

Installation Efficiency and Ease of Use

The ABB PSTX softstarter is engineered for efficient installation and user-friendly operation, reducing the
effort and complexity typically associated with motor control equipment. A standout feature is the built-in
bypass contactor on all PSTX units 19 20 . During startup, the PSTX uses semiconductor thyristors to
ramp the motor voltage. Once the motor reaches full speed, the device automatically engages an internal
bypass contactor that conducts the current instead of the thyristors 2! . This built-in bypass design
improves efficiency by reducing heat dissipation (thyristors drop voltage and generate heat under load) and
saves energy during run time 21 . It also simplifies installation and panel design - since the bypass is
already integrated and tested by ABB, there is no need to add an external bypass contactor, saving space
and wiring time 22 . The reduced heating means smaller enclosure cooling requirements and improved
component longevity. Overall, the built-in bypass speeds up installation and contributes to a more compact,
cost-effective control panel.

The PSTX also supports flexible wiring topologies, including both standard in-line connection and inside-
delta connection for the motor 23 . In an inside-delta configuration, the softstarter is connected within the
motor’s delta winding circuit, effectively handling only ~58% of the line current. This allows a given PSTX
unit to control a motor of higher full-load amperage than in-line, or alternatively lets a smaller size
softstarter be used for the same motor. For example, the largest PSTX (1250 A in-line) can control up to 2160
A when wired inside delta 24 . This flexibility can yield cost and space savings in retrofit situations where
motor leads are accessible in delta, and it demonstrates the PSTX's adaptability to different installation
needs.
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Ease of use is another area where the PSTX shines. Every unit comes with a detachable keypad (control
panel) as standard, featuring a clear graphical LCD display and multilingual support 25 . The keypad is
IP66 rated (NEMA 4X/12) when mounted, meaning it is dust-tight and protected against water jets, so it can
be door-mounted on an enclosure if desired 25 . The interface provides an intuitive menu system for setup
and operation, supporting 14+ languages (English, Spanish, French, Chinese, etc.) to accommodate global
users 26 27  The display can show status information, motor metrics, and settings in plain text, simplifying
commissioning compared to older softstarters with numeric codes. ABB also allows customization of the
home screens - users can configure up to five custom read-out screens to show parameters relevant to
their process (while hiding less important data) 26 . This means an operator might see motor current,
temperature, or power on the default screen, tailored to their preference, which enhances usability.

The keypad module makes both local and remote operation easier. Because it is removable, one keypad can
be used to configure multiple starters (hot-plugging it into each unit as needed). The keypad also has
navigation keys and softkeys for quick parameter adjustments, as well as dedicated Start, Stop, and Reset
buttons for manual control 27 . For added safety or compliance, the PSTX allows a password lock on the
keypad to prevent unauthorized changes 28 . There is also an option to mount the keypad externally on
the panel door (using an accessory cable) to allow operators to start/stop or adjust settings without
opening the enclosure - especially useful given its robust IP66 front.

From an installation perspective, the PSTX units are relatively compact for their power ratings and come
with features that facilitate mounting and wiring. Frame sizes up to about 370 A are typically panel-
mounted with keyhole slots, and larger units have provisions for secure bolting. All units include terminal
shrouds or covers to meet finger-safe requirements (often IP20 on control terminals and lower-current
frames 29 , while the largest units are open style IPO0 for main terminals and meant to be installed inside
an enclosure 30 31), Generous wiring terminals and clear markings make it straightforward to connect
line and load cables. The control circuitry accepts a wide control voltage range of 100-250 VAC (with
tolerance +10%) 2 , meaning a single PSTX can be powered from virtually any common control supply
without tap changes or jumpers. This auto-ranging control supply reduces complexity in ordering and
installing the correct coil voltage. The PSTX also includes built-in phase sequence detection - it can
automatically correct or alert if the motor’'s phases are connected in reverse rotation order 32 . This helps
ensure the motor will spin in the intended direction on first startup, saving troubleshooting time.

In summary, ABB has paid close attention to installation and user convenience: the PSTX's integrated
bypass, flexible connections, user-friendly keypad, and smart installation features all work together to
streamline the setup process and minimize the footprint in control panels. Technicians benefit from faster
commissioning, and end users get an interface that is easy to understand and operate.

Advanced Control Features for Performance

While basic softstarters simply ramp the voltage to reduce starting current, the ABB PSTX goes much
further by incorporating advanced control algorithms and application-specific features. These functions are
aimed at increasing application productivity and solving real-world motor control challenges that go
beyond just starting and stopping. Below are some of the notable advanced features of the PSTX:

* Torque Control for Pumping Applications: The PSTX introduces an innovative torque control
mode specifically designed for centrifugal pumps and other fluid-handling machines 33 . Instead of
a linear voltage ramp, the softstarter actively manages the motor torque to provide a smoother
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increase or decrease in pump speed. This approach, combined with a feedback loop monitoring
deceleration, can virtually eliminate the dreaded “water hammer” effect when stopping pumps 34 .
Water hammer (sudden pressure surges in pipes due to fluid momentum) is a common problem
with abrupt pump stops or even standard softstarter stops. By using torque control soft stopping,
the PSTX can bring pumps to a halt gently, keeping the fluid velocity under control and preventing
pressure spikes 34 . This not only avoids noisy and damaging water hammer events, but it also
prolongs the life of pipes, valves, and pump components. In fact, ABB reports that using PSTX
softstarters with torque control has helped industrial pump systems reduce downtime and
maintenance significantly - for example, a wastewater facility in China eliminated water hammer
issues and achieved 20% reduced downtime and 40% lower maintenance costs by switching to PSTX
starters 35 . The torque control feature makes the PSTX especially valuable in water treatment,
irrigation, and HVAC sectors where fluid surges must be minimized.

Pump Cleaning (Anti-Jam) Function: Building on its focus on pump applications, the PSTX
softstarter includes a pump cleaning feature that can assist in clearing out clogged pumps and
pipes. At the push of a button (or via a command), the PSTX will perform a programmed sequence of
forward and reverse jogs of the pump to dislodge debris and sediment 36 . It alternates the
motor’s rotation direction rapidly, flushing the pump and pipe internals. This is extremely useful in
wastewater and slurry pumping systems where clogging is common and traditionally would require
manual cleaning. With the PSTX's pump cleaning function, operators can initiate an automated
cleaning cycle directly from the softstarter’s interface, improving uptime by restoring flow without
physical intervention 36 . (Note: using this feature requires a reversible motor setup, typically
involving an external contactor arrangement to swap two motor leads; the PSTX has built-in logic to
control an external reversing contactor if configured for pump cleaning or reverse start 18 .)

Three-Phase Torque Control and Soft Stopping for Other Loads: Even outside of pumps, the
PSTX's ability to softly ramp down a motor (soft stop) is valuable for applications like conveyors,
escalators, or large fans where coasting to a stop could cause product spills or airflow issues. The
softstarter allows configuring a voltage ramp or a torque ramp for stopping a motor, giving
flexibility to achieve a gentle deceleration 37 38 . This is in addition to the soft start function on
motor startup which avoids mechanical jerks. Users can choose between various start/stop profiles
(voltage ramp, torque control, current limit start, etc.) best suited to the load characteristics. For
example, torque-controlled starting might be preferable for pumps, while a fixed current limit start
could be used for conveyor belts to avoid belt slip.

Current Limit Control (Standard, Dual, Ramp): The PSTX offers three modes of current limiting
during startup: a fixed standard current limit, a dual current limit, and a current limit ramp 39

40 . These give fine control over the inrush current and acceleration. The standard current limit
clamps the maximum current to a set level (useful to prevent generator or weak supply overload).
Dual current limit allows two different current limit levels at different phases of the start - for
instance, a higher initial boost to overcome breakaway torque, then a lower limit as the motor
accelerates. Ramp current limit gradually increases the current ceiling over time. This flexibility
means the PSTX can be tuned to start motors in weak power networks or backup generator-
supplied systems without causing voltage dips 4! . By limiting starting current, it also reduces peak
demand on the electrical system, potentially saving on energy costs and avoiding nuisance trips of
upstream breakers.
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+ Slow Speed Jog Operation: Unlike most softstarters, the ABB PSTX can operate a motor at slow
speed in either forward or reverse for positioning or inching tasks 42 . This jog with slow speed
feature works by controlling the voltage to run the motor at a greatly reduced speed (typically only a
few Hz of effective frequency) without needing a variable frequency drive. It provides three
selectable slow speed levels and can be engaged via a command or one of the programmable inputs

43 44 Slow-speed jogging is very handy for applications such as conveyor belt maintenance,
crane positioning, or aligning heavy machinery, where you need to move the motor just slightly
in either direction 42 . For example, an operator could use the PSTX to inch a conveyor forward to
clear a jam, or to slowly rotate a drum to a desired position. This feature increases operational
flexibility without requiring a more complex drive system.

Brake and Emergency Modes: For cases where a quick stop is needed, the PSTX includes a “stand-
still brake” (dynamic braking) function that can inject DC current into the motor at the end of a
stop ramp 45 . This acts as a braking mechanism, helping to bring the motor to a rapid stop by
dissipating kinetic energy as heat in the motor. It's useful for applications like saws, centrifuges, or
fans where coasting is undesirable. Additionally, an Emergency Run mode can be configured - this
mode overrides certain trip protections and keeps the motor running during critical situations (for
example, to keep a fire pump running even if an overload condition is detected). Emergency mode is
activated via a digital input and is intended for use in safety-critical or backup scenarios where
stopping the motor is a greater hazard than running it overloaded. The PSTX's ability to support an

emergency run (sometimes called “limp mode”) provides operational continuity in dire situations
46 47

Multiple Starting Profiles (Sequencer): The PSTX allows the user to store and select up to three
different starting and stopping parameter sets for one motor 48 . This is useful if the motor
drives varying loads or if different start characteristics are needed at different times. For instance, a
motor might start with a gentle ramp when the system is empty versus a stronger boost when the
system is loaded. Operators can switch among these profiles (Start 1, Start 2, Start 3) via control
inputs or fieldbus commands, and the softstarter will apply the corresponding ramp, torque control,
and protection settings. This sequencer capability adds flexibility, essentially letting the PSTX
function as three softstarters in one configured for different scenarios.

Behind the scenes, the PSTX is measuring and processing various parameters to support these advanced
features. It has an internal metering function that monitors motor current, voltage, power, power factor,
energy, frequency, and more 4 . Many of these values can be viewed on the display or fed to analog
outputs and communication networks for real-time analysis. For example, the PSTX can output a 4-20 mA
or 0-10 V signal proportional to motor current or power, which can be tied into a plant’'s SCADA system for
monitoring motor load 50 . This effectively gives you some VFD-like monitoring capability even though the
motor is on mains frequency after starting. The internal real-time clock and logging allow timestamped
events, making troubleshooting easier if a fault occurs sporadically 51 . All these intelligent control features
work in concert to maximize the performance of the motor application - reducing mechanical wear,
preventing process upsets, and providing data for operators to optimize their system.

Communications and Integration

In modern industrial settings, integration of motor controllers into the broader automation system is
crucial. The ABB PSTX softstarter is well-equipped for this, offering multiple communication options and
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interfaces for control and monitoring. By default, every PSTX comes with a built-in Modbus-RTU serial
communication port (RS-485 physical layer) 20 . Using Modbus, the softstarter can be connected to PLCs or
SCADA systems, allowing remote start/stop control, adjustment of parameters, and retrieval of diagnostic
information. Plant operators can monitor motor status (running, stopped, faulted), read values like current
or temperature, and receive fault alarms through the Modbus link. This built-in connectivity is extremely
valuable for automation in industries such as material handling and processing, where centralized control
of many motors is needed.

Beyond Modbus, the PSTX supports an array of optional communication modules to interface with
virtually any industrial network. ABB's design includes support for the Anybus adapter system and the ABB
FieldBusPlug system, which means modules can be added for protocols like Profibus DP, PROFINET,
EtherNet/IP, Modbus TCP, DeviceNet, EtherCAT, CANopen, BACnet and more 52 53 . In practice, this
allows the PSTX softstarter to seamlessly join existing fieldbus networks in a plant. For example, if a facility
uses an Allen-Bradley PLC with EtherNet/IP, an optional EtherNet/IP module can be plugged into the PSTX,
enabling full integration. The wide range of supported protocols ensures that regardless of the DCS/PLC
platform (Siemens, Rockwell, Schneider, etc.), the PSTX can communicate and be controlled just like
other smart devices. This level of connectivity is an important differentiator of the PSTX compared to older
or simpler softstarters that may only have relay I/0 control. It effectively future-proofs the motor starter for
IIoT (Industrial Internet of Things) and Industry 4.0 initiatives by making operational data accessible at
higher levels.

The PSTX also features multiple discrete and analog /O points for integration and custom control logic. It
provides five programmable digital inputs (two are typically fixed for Start and Stop, plus three additional
that can be user-assigned) 54 . These inputs can be configured for various functions - e.g. one might be set
as an external Enable signal, another to trigger a slow-speed jog, and another as an Emergency stop or
Reset input 54 . Such flexibility allows the PSTX to adapt to different control schemes without external
relays or complex wiring. On the output side, the device includes three programmable output relays
(often designated K1, K2, K3) which can be assigned to signals like “Top of Ramp (bypass engaged)”, “Motor
Running”, “Fault Trip”, or custom event indications 55 . This makes it easy to coordinate the softstarter with
other systems - for instance, one relay can directly control a line contactor or cooling fan when the motor
runs, and another can trigger an alarm light if any fault occurs 55 . Additionally, the analog output
(configurable for 0-20 mA, 4-20 mA, or 0-10 V) can be wired to an analog input on a PLC or a panel meter to
provide a live readout of a chosen parameter (such as motor current or power) 4 . This is useful for
performance monitoring or feedback control loops.

From a software and configuration standpoint, ABB offers support tools to integrate and manage the PSTX.
Parameters can be set either via the front keypad or through software over the communication link. The
starter’s settings and event logs can typically be accessed using ABB's Drive/Starter PC tools or even third-
party Modbus master software. This remote configurability means that a maintenance engineer can adjust
ramp times or protection settings from a laptop without physically handling the device. In larger systems,
multiple PSTX units can be networked and supervised centrally, which streamlines both operations and
troubleshooting.

Overall, the PSTX softstarter is designed not just as a standalone motor controller but as a connected
component of the automation ecosystem. Its built-in Modbus and support for all major fieldbuses allow
easy integration into existing industrial communication networks 53 . Combined with its rich I/O and
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monitoring features, this makes the PSTX a truly smart softstarter - one that can communicate its status,
accept remote commands, and fit into digital control strategies for modern smart factories.

Technical Specifications Summary

The ABB PSTX series spans a range of sizes and ratings to match different motor requirements. Below is a
summary of key technical specifications and capabilities of the PSTX softstarters:

* Operational Voltage: 208...690 VAC, three-phase, 50/60 Hz systems (with +10% tolerance). Standard
units cover 208-600 V; an extended range up to 690 V is available for high-voltage motors 5 57 .
Control supply (internal electronics) accepts 100...250 VAC 50/60 Hz control power (wide range makes
selection easy) 56 .

Current & Power Ratings: PSTX models are designated by their maximum continuous current. Units
are available from 30 A up to 1250 A in normal (in-line) configuration 24 . Using inside-delta
connection, the effective current range extends up to 2160 A for the largest model 24 . In terms of
motor power, this corresponds roughly from 5 hp (=4 kW) up to about 1000 hp (=710 kW) on the
largest PSTX at high line voltage 3 . For example, the top-end PSTX1250 can drive a 1000 HP motor
at 480 V or a 710 kW motor at 400 V in normal duty service. All sizes are rated for AC-53b utilization
categories (the IEC designation for softstarter duty) at standard class 10 start duty; larger models
have slightly lower start frequency (e.g. 6 starts per hour for >370 A frames, versus 10/hr for smaller
units) 58 .

Overload Capacity: All PSTX softstarters can handle approximately 4x motor full-load current for
10 seconds during startup (equal to 350-400% current limit for 10 s) 58 . This is sufficient for normal
and heavy-duty starts in most cases. The default overload trip class is 10, but this can be adjusted if a
longer starting time is needed (up to class 30) 59 . Integrated thermal modeling ensures the device
will protect itself and the motor if start times are excessive or too frequent.

Environmental Ratings: Operating ambient temperature is -25°C to +60°C (-13 to +140 °F) without
derating, although above 40°C some derating factor applies 11 . Storage temperature is -40°C to
+70°C. Maximum installation altitude is 1000 m without derating; up to 4000 m with current derate
per ABB's formula 6 14 . Control terminals are generally finger-safe to IP20, while power terminals
on larger sizes may be IP0O (requiring enclosure). The removable keypad is rated IP66/NEMA4X for
use in harsh environments when mounted on a panel door 25 .

Built-in Features: Internal bypass contactor (all models) for efficient running and cooler operation

21, Cooling fans are built-in on larger units (thermostat-controlled) to maintain temperature 61 .
Human-Machine Interface: Graphical LCD keypad with 2-line or multi-line display, support for ~14-
15 languages, and configurable display screens 62 26 . Status LEDs on the keypad indicate Ready,
Run, Fault, and Protection modes at a glance 63 .

Control 1/0: 2 fixed control inputs (Start, Stop) + 3 programmable digital inputs for various functions
(can be assigned to Reset, Enable, Jog, etc.) 54 . 3 programmable output relays (5 A rated) for status
signals (defaults: one for Run, one for Bypass (Top-of-Ramp), one for Fault) 55 . 1 analog output,
configurable 0/4-20 mA or 0-10 V, can represent motor current, power, power factor, temperature,
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etc. for monitoring 49 . Control voltage (Uc): The PSTX can be operated with internal 24 V DC or an
external 24 V DC supply for its control circuits if preferred 64 (this is an alternative to the 100-250 V
AC supply, used in some cases for redundancy or faster response).

Start/Stop Modes: Multiple start profiles including Voltage Ramp Start, Torque-controlled Start,
Current Limit Start, and even Full-voltage Across-the-Line Start (for bypassing the ramp when
needed) 37 . Stop profiles include Timed Voltage Ramp Stop and Torque-controlled Soft Stop 37 .
Special start functions: Kick Start (a brief jolt of extra voltage to overcome static friction) 6>, and
Sequential Starts (selectable parameter sets for different start scenarios) 48 . Special stop
functions: Emergency Direct Stop (if needed), and DC Brake (Standstill Brake) for rapid stopping

45 . Additional features: Motor Heating mode, Anti-jerk/Jogging (slow speed control), and Auto-
restart on certain faults (e.g. after momentary power loss or undervoltage, if enabled).

Communications: Built-in Modbus RTU (RS-485) interface on all units 20 . Optional modules for
fieldbus protocols including Profibus, Profinet, EtherNet/IP, DeviceNet, EtherCAT, CANopen, Modbus
TCP, BACnet, etc., enabling integration with virtually any automation system 53 . Also supports ABB's
FieldBusPlug system for quick-connect serial adapters. The softstarter’s firmware includes support
for remote configuration and monitoring over these networks, providing data such as currents,
voltages, energy, and diagnostic alarms to the control system.

Standards and Certifications: PSTX softstarters comply with IEC 60947-4-2 for AC semiconductor
motor controllers. They carry CE marking for EU compliance and UL/cUL listing for use in North
America (UL 508 / CSA C22.2 No.14) 15 . They are also ATEX certified for use with Ex e motors in
hazardous areas (with conditions) 66 , and have marine approvals (e.g. DNV-GL) for shipboard
installations 67 . These certifications indicate the PSTX has been tested for safety, electromagnetic
compatibility, and environmental ruggedness, broadening the range of applications where it can be
deployed.

In essence, the technical specs of the PSTX series position it as a very capable softstarter that can meet
demanding motor control tasks. It spans from small motor ratings to very large, offers extensive built-in
functionality, and meets the required standards for industrial use globally. Engineers can select an
appropriate PSTX model knowing the feature set remains consistent across the range, only the current
rating differs. This consistency, combined with ABB's documentation and support, makes design and
implementation of motor control centers more straightforward.

Applications and Use Cases

The versatility and advanced features of ABB PSTX softstarters open up their use to a wide spectrum of
industrial applications. Essentially any scenario that involves starting and stopping AC motors - especially
large motors or those driving high-inertia loads - can benefit from a PSTX softstarter. Below we outline
some common application areas and how the PSTX helps solve typical challenges in those contexts:

* Pumping Systems (Water & Wastewater, Irrigation, HVAC): Pumping applications are among the
biggest beneficiaries of the PSTX's specialized features. As discussed, the torque control and soft
stop capabilities greatly mitigate water hammer and pressure surges in fluid pipelines 34 . This
makes the PSTX ideal for raw water pumps, wastewater lift stations, irrigation pumps, and building
water supply pumps. For example, in a municipal wastewater treatment plant, installing PSTX
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softstarters on sewage pumps can ensure a gradual start to avoid pressure shocks in aging pipes,
and a controlled stop to prevent reverse flow or hammer - protecting both the pumps and the piping
network. The pump cleaning/jog reverse function is extremely useful in sewage or slurry pumps
that tend to clog; operators can trigger the PSTX to perform a cleaning sequence without
dismantling the pump, thus improving uptime by up to 20% and reducing maintenance cost by
40% as recorded in one case study 35 . In HVAC chilled water systems, softstarters reduce stress
on pump motors and reduce peak electrical demand. ABB's PSTX, with its motor heating mode, also
prevents condensation in standby pumps in cold water pumping stations. Competing softstarter
offerings from other manufacturers (e.g. Eaton, Schneider Electric, Siemens) provide basic soft start/
stop for pumps, but ABB's inclusion of pump-specific functions like torque control and anti-jam
differentiates PSTX in critical water infrastructure applications.

Industrial Fans and Compressors: Large fans and industrial blowers (for example in cooling towers,
HVAC plants, mine ventilation, or furnace combustion air) often have significant rotational inertia.
Direct-on-line starting of such fans causes mechanical stress (belts slipping or couplings straining)
and electrical surges. Using a PSTX softstarter, the fan motor can ramp up gradually, avoiding
sudden torque spikes on the fan blades and belts. The current limit feature is particularly useful
here - it can start a high-inertia fan on a limited power supply by restricting the inrush current to a
safe level 41 . Soft stopping a fan via voltage ramp also prevents the “windmilling” effect where
airflow might cause the fan to spin excessively after power off. For air compressors (reciprocating or
centrifugal), softstarters reduce the starting torque that can otherwise damage couplings or gears.
The PSTX's kick start function can provide a brief boost to break away a loaded compressor from
rest, then continue ramping softly to full speed. This ensures reliable starting even if there is residual
pressure on a compressor. Many compressors in industries like oil & gas or manufacturing are
adopting softstarter controls to extend equipment life; ABB's PSTX offers the added benefit of built-
in protection (e.g. underload detection if a compressor runs without load, which might indicate a
leak in pneumatic systems).

Conveyors, Crushers, and Mills: In material handling and processing industries (mining,
aggregates, cement, etc.), conveyor belts, crushers, grinders, and mill drives commonly use
softstarters to avoid mechanical shock. A fully loaded conveyor belt, for instance, if started abruptly,
can jerk and cause material spillage or stretch the belt. The PSTX softstarter allows a smooth voltage
ramp to get the conveyor moving steadily 68 . Additionally, the slow-speed jog feature is a boon for
maintenance - operators can inch the belt during inspections or loading, something that normally
would require a more expensive variable frequency drive. In rock crushers or ball mills, which have
high starting torque requirements and potentially long startup times, the PSTX's dual current limit
and class 30 overload options permit safe starting without tripping, while still safeguarding the
motor. Should the crusher jam, the PSTX's locked rotor protection will trip to prevent motor damage,
and an operator can then use the slow-speed or reversing jog (if a reversing contactor is present) to
attempt to dislodge the jam. Compared to traditional star-delta starters, the PSTX provides a far
more controlled and reliable startup for heavy machinery, leading to less downtime and reduced
mechanical wear on drive components.

Cranes, Hoists, and Winches: For lifting applications, smooth control is important to avoid load
swings and mechanical stress. While many cranes use variable speed drives for full control, smaller
or simpler hoisting systems may employ softstarters. The PSTX's slow-speed forward/reverse
operation can serve as a kind of “creep speed” for precise positioning of a hoist, allowing an operator
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to fine-tune the hook position when nearing a load or docking point 43 . Also, features like the DC
braking (standstill brake) can hold a load momentarily after stop to ensure it doesn't unwind due
to gravity, until a mechanical brake is engaged. With torque control, the PSTX can provide gentler
starts that minimize initial jerk on the crane’s gearbox and reduce oscillation of the suspended load.
These aspects improve safety and longevity in materials handling systems. Major crane and elevator
manufacturers (such as Schneider, Danfoss, etc.) also utilize softstarters in certain models; ABB's
PSTX with its advanced braking and jog capabilities offers a comprehensive solution for mid-range
control of hoists.

Mixers, Agitators, and Mills: In industries like food & beverage, chemicals, or pharmaceuticals,
mixers and agitators often run in stop-start duty cycles. Softstarters prevent fluid slosh in mixers by
starting and stopping gradually. ABB PSTX's sequence start profiles could allow, for example, a
mixer to start slowly when a tank is full (using one profile) versus a faster start when the tank is
empty (using another profile), optimizing the process without operator intervention. The motor
heating feature can keep a standby agitator motor warm to avoid condensation when it's
periodically washed down or in humid environments (common in food processing).

Multiple Motor Starting (Sequential Start): In some pumping stations or industrial processes, one
softstarter might be used to sequentially start multiple motors (one after another) by switching
through external contactors - a strategy to save cost. The PSTX's ability to store three sets of start
parameters and control additional external contactors (with its programmable outputs) makes it
well-suited to such schemes. It can start Motor 1 with one set of ramps, then Motor 2 with a different
ramp, ensuring both are started optimally. Its auto-stop and auto-start features also enable
staggered restarting after a power failure, to avoid all motors coming on at once. This highlights
how the PSTX can coordinate more complex motor control sequences that traditionally would
require external logic.

Overall, the ABB PSTX softstarter finds use across virtually every industrial sector - from water
treatment plants, oil & gas facilities, and mines, to factories, marine vessels, and commercial
buildings. Any application that demands reliable motor control, reduced mechanical/electrical stress,
and intelligent features for process optimization can leverage the PSTX's capabilities. Other major
manufacturers like Siemens (with their 3RW softstarter range), Schneider Electric (Altistart series), Rockwell/
Allen-Bradley (SMC series), WEG, and Eaton also produce softstarters for similar uses, underscoring the
broad adoption of this technology. ABB's PSTX stands out in this field due to its holistic feature set -
combining top-tier motor protection, easy installation, pump-oriented functions, and network
connectivity in one package. This makes it a preferred solution for consultants and engineers who need a
robust, flexible starter that can address multiple challenges simultaneously.

Conclusion

The ABB PSTX softstarter series represents a state-of-the-art solution for motor starting and control,
offering an unparalleled combination of features that enhance motor reliability, simplify installation, and
boost operational productivity. By smoothly ramping motors to speed and providing advanced stopping
control, the PSTX drastically reduces electrical surges and mechanical shocks, thereby extending the life of
motors, pumps, conveyors, and other driven equipment. Its comprehensive built-in protections mean that
the motor and the softstarter itself are safeguarded against almost every abnormal condition - from phase
loss and overload to undervoltage and ground faults - all without the need for external protective devices.
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From an engineering perspective, ABB has integrated thoughtful functions that address real-world
problems: torque control to eliminate water hammer, cleaning sequences for clogged pumps, slow-speed
jogging for precise positioning, and adaptive current limiting for weak power supplies, to name a few.
These capabilities can translate into significant cost savings and performance improvements for end users,
as evidenced by case studies where downtime and maintenance expenses were markedly reduced 35 .
Furthermore, the PSTX's user-friendly design (with a multi-language graphical interface and flexible 1/0)
ensures that commissioning and operating the softstarter is straightforward, even for complex applications.
The inclusion of modern communication options also means the PSTX aligns with smart factory initiatives,
allowing seamless integration into automated systems and digital monitoring of motor assets.

In summary, ABB's PSTX softstarters provide a complete motor control solution - they are not only
starters but also protectors, controllers, and smart communicators. This makes them an excellent choice for
industries seeking to improve the longevity and efficiency of their motor-driven systems. By investing in an
advanced softstarter like the PSTX, businesses can achieve smoother process control, higher equipment
uptime, and a lower total cost of ownership over the life of their motors. The PSTX series stands as a
testament to ABB's expertise in motor management, ensuring that even the most demanding motor
applications can be started smoothly, stopped safely, and run reliably.
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