
ABB DCS800 Variable Speed Drives (VSDS) –

Technical Overview

Overview

ABB DCS800 variable speed drives (VSDS) are a family of industrial DC motor drives designed for high

performance and flexibility. Unlike AC drives (VFDs) that control AC motors, the DCS800 series is specifically

engineered to control DC motors with precision. It combines ABB’s latest digital control technology with a

robust  thyristor-based  power  converter  platform,  enabling  reliable  speed  and  torque  control  for

demanding applications. The DCS800 drives are used in heavy industries ranging from metals and mining

to  material  handling  and  process  lines.  They  bring  modern  features  such  as  intuitive  operation  and

programmable  control  to  classic  DC  drive  systems,  helping  users  upgrade  or  maintain  DC  motor

installations with improved performance and efficiency.  According to ABB,  these drives are built  to

handle the toughest tasks – from rolling steel and running cable cars to powering cement kilns – while

ensuring day-to-day reliability and customizability for unique process requirements  ABB DCS800 Product

Page. Moreover, the DCS800 can even be applied to non-motor processes (such as electromagnets, battery

charging, or electrolysis) that require controlled DC power, highlighting its versatility in industrial settings

ABB DCS800 Product Page.

Key Specifications

The ABB DCS800 series covers a  wide range of power and performance ratings, making it suitable for

both small and very large DC motors. Key technical specifications include:

Power and Current Range: Available in ratings from 20 A up to 5,200 A output, which corresponds

to roughly 10 horsepower up to 3000+ horsepower in a single converter unit ABB DCS800 Product

Page. In fact, ABB notes that the DCS800 offers one of the widest power ranges in the industry –

up to 2500 HP in a single module, and with engineered parallel configurations it can reach 20,000 A

of output current for the largest applications ABB DCS800 Drive Brochure. This means a single

DCS800 drive can handle everything from small motors to the very largest DC machines. 

Voltage Ratings: Supports input supply voltages from 230 VAC up to 1200 VAC, three-phase. This

yields a DC output voltage up to about 1500 V DC for the motor armature in high-voltage models 

ABB DCS800 Drive Brochure. Standard DCS800 modules accommodate common supply levels (e.g.

380–480 V or 500–600 V AC, etc.) and can be used worldwide. The drives are designed for low-

voltage DC motor control (typically motors up to 1000 V DC). 

Integrated Field Exciter: All DCS800 drives include a built-in three-phase field exciter for the

motor’s field coil (up to a certain field current capacity) ABB DCS800 Product Page. This eliminates

the need for a separate field supply in many cases. The internal field converter provides the DC

excitation voltage/current required for the motor field winding, even allowing controlled field

weakening for extended speed range. (For very large motors with high field current, ABB also offers

optional external field supply units.) 
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2-Quadrant and 4-Quadrant Operation: The DCS800 is available in both non-regenerative and

regenerative configurations. 2-quadrant (2Q) drives can control motor speed in one direction of

rotation and use basic dynamic braking for deceleration, whereas 4-quadrant (4Q) drives include

reversing (anti-parallel) thyristor bridges that allow full regenerative braking and bidirectional

speed control. A 4Q DCS800 can return braking energy back to the supply (or resistors) and can

drive the motor in both forward and reverse directions with controlled acceleration. The drive model

codes (e.g. DCS800-S01 vs S02) designate 2Q or 4Q versions. This flexibility makes the DCS800

suitable for applications requiring motor reversal or frequent stopping without mechanical brakes. 

Control Performance: These drives deliver excellent speed and torque control accuracy. With high-

resolution feedback and fast control loops, the speed regulation can be as tight as 0.005% of

nominal speed (when using an encoder for feedback) and around 0.1% with an analog tachometer

feedback, according to the technical data. The internal current and speed controllers update at sub-

millisecond cycles (speed loop ~3 ms, current loop ~0.67 ms), enabling high dynamic response even

in demanding applications ABB DCS800 Drive Brochure. This means the DCS800 can maintain very

steady speed under varying loads and can respond rapidly to changes, which is crucial for processes

like rolling mills or winders. 

Environmental Ratings: The DCS800 modules are built to handle industrial environments. They

carry global certifications including UL, CSA, CE, and meet relevant standards (e.g. IEC/EN 61800 for

drive safety). Standard power module enclosures are typically IP00/IP20 (open chassis) for mounting

inside control cabinets. Short-circuit withstand ratings are high (65 kA SCCR for smaller frames, 100

kA for larger frames) to comply with industrial safety requirements. The circuit boards come 

conformally coated as standard for protection against dust and humidity Precision Electric –

DCS800 Description. These design features improve reliability in harsh conditions and over long

service life. 

Physical Footprint: ABB designed the DCS800 to maximize power density. The footprint of the drive

is compact relative to its output – in fact, it shares the same physical size and mounting dimensions

as earlier ABB DC drive models (DCS500/600 series), which simplifies retrofits ABB DCS800 Drive

Brochure. Frame sizes D1 through D7 cover the range from the smallest to largest units. For

example, a 500 HP (840 A) DCS800 module measures only about 25 x 11 x 15 inches (height x width x

depth) and weighs ~120 lbs Precision Electric – DCS800 500HP Specs, which is quite compact for its

power.

Advanced Features and Capabilities

One of the reasons the DCS800 stands out is the rich set of features and built-in capabilities that come

standard with the drive. ABB has aimed to make these DC drives as flexible and easy to use as modern AC

drives. Notable features include:

Intuitive Operator Interface: Every DCS800 comes with an assistant control panel (keypad

interface) that simplifies setup and operation. The panel has a multilingual display and menu-driven

macros. It provides a Startup Assistant that guides users through initial commissioning step-by-

step, which reduces the time and expertise needed to get the drive running ABB DCS800 Drive

Brochure. The panel also has a built-in help function for fault messages and parameter descriptions,

making troubleshooting and tuning more straightforward on-site. For larger systems, the panel can

be door-mounted for convenient access. 

Adaptive Programming (AP): Beyond standard parameter adjustments, the DCS800 offers a form of

simple PLC-like functionality called Adaptive Programming. It includes 16 programmable function
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blocks (logic gates, timers, mathematic functions, etc.) that the user can configure and link to drive

signals and I/O without needing external hardware ABB DCS800 Price List Overview. This allows

custom control logic to be implemented inside the drive – for example, creating an interlock

sequence, a custom tension control loop, or special start/stop logic tailored to the application. These

function blocks can be programmed via a graphical tool on PC (part of ABB’s DriveWindow Light

software). Adaptive Programming provides a quick way to meet unique application requirements

without writing code in a separate PLC. 

IEC 61131-3 Programmability: For even more advanced control, the DCS800 supports full IEC

61131-3 programming (the international standard for PLC programming languages). Using ABB’s 

Control Builder software, engineers can develop complex programs (in languages like Structured

Text, Ladder, Function Block Diagram, etc.) and download them into the DCS800’s controller ABB

DCS800 Product Page. In essence, the drive has an integrated soft PLC, enabling highly sophisticated

automation tasks to be handled on-board. This is particularly useful for process automation or multi-

drive coordination. For example, one could program winding algorithms, safety monitoring

functions, or custom PID controllers directly in the drive firmware. The ability to run user programs

inside the drive reduces the need for separate PLC hardware in some systems and allows faster

response times for drive-related control loops. 

Communication and Connectivity: To integrate into plant automation systems, the DCS800 comes

with built-in Modbus RTU serial communication as standard, and supports a wide range of optional

fieldbus/network adapters. The drive’s architecture is the same as ABB’s common drive platform, so

it can use the same plug-in communication modules as ABB’s AC drives (such as the ACS800/

ACS880). Available interfaces include Profibus DP, Profinet, Ethernet/IP, DeviceNet, CANopen,

EtherCAT, ControlNet, Modbus TCP, and many others Precision Electric – DCS800 Description. This

flexible fieldbus system allows the DCS800 to seamlessly connect to virtually any higher-level

control system for remote control and monitoring. For instance, in a plant with Allen-Bradley PLCs,

an Ethernet/IP module can be used, or in a building automation context, a BACnet module could be

installed. Such versatility in communications ensures the drive can be integrated into existing

networks without hassle. Additionally, the DCS800 supports ABB’s DDCS communication for peer-to-

peer linking and connection to ABB operator panels or PC tools. 

Extensive I/O and Expandability: Each DCS800 drive includes a generous set of I/O points for

interfacing with external sensors and actuators. Standard on the drive are 8 digital inputs, 3 relay

outputs, 7 transistor (digital) outputs, 4 analog inputs (configurable for 0-10V, ±10V, or 4-20 mA

signals), 2 analog outputs, plus a dedicated analog tacho input and an encoder interface ABB

DCS800 Price List Overview. This on-board I/O is often sufficient to connect things like start/stop

commands, limit switches, reference setpoints, feedback signals, etc. Furthermore, the drive has 

three option slots where additional I/O modules can be plugged in. ABB offers add-on modules if

more analog or digital I/O is needed, as well as options like encoder feedback modules (for a second

encoder or resolver) or special measurement interfaces. The modular design means users can tailor

the drive’s I/O count to the project requirements. 

Special Control Functions: The DCS800 firmware includes many embedded functions to handle

complex DC drive configurations and applications. For example, it has built-in support for 12-pulse

configurations (where two DCS800 units are used together to reduce line harmonics or increase

power). It also supports master-follower control for running multiple drives in synchronization (e.g.

tandem motors on one load). Features for shared motion and double motor operation are

included – essentially allowing one drive or coordinated drives to control two motors on a common

process (useful in applications like dual-motor conveyors or twin extruders) ABB DCS800 Product

Page. Field reversal control is another feature, whereby the drive can automatically manage

reversing the motor field polarity as a means of reversing motor direction (an alternative to
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armature reversal in certain cases). These capabilities mean the DCS800 can adapt to both classical

DC drive system topologies and modern control schemes without extensive external circuitry. In

practice, this simplifies the retrofit of older multi-motor DC systems – the new DCS800 can replicate

and enhance the functions of legacy drives, whether it’s a 12-pulse rectifier setup or a multi-motor

coordinated line. 

PC Tools and Remote Access: ABB provides a software suite to support the DCS800. Every drive

comes with the DriveWindow Light PC tool (via included CD or download), which offers an easy-to-

use interface for commissioning, parameter editing, and maintenance Precision Electric – DCS800

Description. DriveWindow Light can connect to the drive via a serial/USB link or via Ethernet (with

appropriate adapter), allowing engineers to configure the drive from a laptop. It includes features

like real-time signal monitoring, trend plotting, backup/restore of parameter sets, and the Adaptive

Programming editor. For larger installations or advanced use, ABB’s DriveWindow or Automation

Builder tools can integrate DCS800 drives into plant-wide monitoring systems. Additionally, the

DCS800 supports remote diagnostics: using communication modules, the drive’s data and fault logs

can be accessed over a network. This remote monitoring capability can help minimize response

time to issues and supports modern IIoT (Industrial Internet of Things) strategies for predictive

maintenance. 

Overall, these features make the DCS800 highly versatile. It can be as plug-and-play or as customizable

as needed: a basic user can rely on the default macros and startup wizards to get running quickly, whereas

a power user can deeply tailor the drive’s behavior via programming and options. The hardware design also

reflects user-friendliness – for example, modular construction for easy service, and even the ability to copy

parameters between drives using the panel or a memory module, which is handy when commissioning

multiple drives with similar settings. ABB has essentially brought the capabilities of their high-end AC drives

into the DC drive arena with the DCS800.

Typical Applications and Use Cases

Because of its wide power range and robust design, the ABB DCS800 finds use in a broad array of industries

and applications. Any scenario that involves a DC motor (or DC process power) and requires variable speed

or torque control is a candidate for the DCS800. Some common applications include:

Metals and Mining: Many older steel mills and mining operations have large DC motors driving

equipment like rolling mills, hoists, crushers, or kilns. The DCS800 is well-suited for metals

processing lines (e.g. cold rolling, wire drawing, extrusion) where precise speed regulation and

coordinated control of multiple motors are essential. Its high overload capability and fast response

make it ideal for handling the heavy torque demands and tension control in these processes. For

example, a wire-drawing machine can use DCS800 drives to maintain constant wire tension even as

diameters change. ABB specifically notes that these drives are “tough enough” for steel mill duty and

similar harsh environments ABB DCS800 Product Page. In mining, DCS800 drives can be used for

mine hoists or conveyors, especially where regenerative braking (holding back a heavy load) can

recycle energy and improve safety. 

Material Handling and Cranes: DC motors are still prevalent in older crane and elevator systems.

The DCS800 (particularly the 4-quadrant models) are commonly used to upgrade crane drives and

elevator hoists to modern standards. The regenerative capability allows braking energy from

lowering heavy loads to be fed back into the supply, reducing energy consumption and heat.

Additionally, the precise speed control improves positioning accuracy and smoothness of operation,
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which is crucial for safe crane maneuvers. ABB cites examples like running cable cars and lifts with

DCS800 drives – these applications benefit from the drive’s reliability and the built-in safety/

monitoring features during critical operations. 

Pulp and Paper, Plastics, and Textiles: These industries often have process lines with multiple DC

motor sections (dryers, winders, extruders, etc.). The DCS800’s ability to coordinate multiple drives

and perform winder control (with the help of adaptive programming or custom code) makes it

valuable for processes requiring tension control, dancer feedback loops, or synchronized speed

profiles. For instance, a paper machine winder might leverage the drive’s field weakening to

maintain torque at high speeds, and use its programmable logic to manage the winding diameter

calculation and taper tension. 

Non-Motor DC Applications: Uniquely, the DCS800 can act as a controllable DC power supply for

certain industrial processes. ABB highlights its use in electrochemical and energy systems – for

example, controlling current in electrolysis cells, plating baths, or battery charging systems ABB

DCS800 Product Page. In these cases, the “load” might not be a motor at all, but the DCS800

regulates DC voltage or current to a process. Its accurate current control and ability to run in open-

loop (EMF feedback) mode are valuable here. Another example is using DCS800 drives to power

large industrial electromagnets (such as those in scrap yards or lifting magnets in steel facilities) –

the drive can smoothly control the magnet’s excitation current, and even ramp it down gradually to

allow a controlled drop of ferrous loads. The flexibility to tune the ramp profiles and limits via

software is a big advantage in such non-motor uses. 

Retrofit and Modernization Projects: Perhaps one of the most important uses of DCS800 drives is

in upgrading legacy drive systems. Many factories have decades-old DC drives (from ABB or other

brands like Reliance, Siemens, etc.) that are analog or early digital designs lacking modern

interfaces. ABB offers retrofit kits (DCS800-R) to replace older units with DCS800 while reusing the

existing power circuit in some cases. In full replacements, a DCS800 can often drop into the space of

the old drive with minimal modifications. The benefit is improved reliability (new components,

coated boards), better diagnostics, and connectivity. Users can thereby extend the life of their DC

motors and avoid the cost of motor replacement or converting to AC systems. The DCS800’s

compatibility with common fieldbus systems and its programming flexibility make it easier to

integrate into an existing automation scheme during a retrofit.

In summary, the DCS800 is a  general-purpose high-performance DC drive.  It  doesn’t  target only one

niche – rather,  it  provides a platform that can be adapted to nearly any DC drive application, from the

simplest (like a single-motor pump) to the most complex multi-drive coordinated system. Its “out-of-the-

box” macros cover many standard use cases (such as basic speed control, torque control, field economy

mode, etc.),  while its customization features allow it  to tackle unusual or cutting-edge applications (like

specialized research test stands or multi-motor machines). This broad applicability is one reason why the

DCS800 series has been popular in industries that still rely on DC machinery.

Real-World Example: Crane Drive Upgrade

To illustrate the impact of the DCS800 in practice, consider a  retrofit project for a container crane at a

shipping terminal. The crane in question was originally built in the 1970s and used large DC motors with an

outdated drive and relay-based control system. The old drive system had become unreliable and difficult to

maintain,  causing  frequent  downtime  and  maintenance  “headaches”  for  the  operators.  In  an  upgrade

project, the old controls were replaced with a modern automation system featuring ABB DCS800 drives to

power the DC hoist and travel motors.  According to a case study by a system integrator,  the customer
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“reduced downtime on [the] crane by replacing the old drives with a new system” based on DCS800

converters Freightliner Crane Case Study – DnA Ltd. 

The new DCS800-based system was designed for efficient installation: the integrator pre-built  the drive

panels and was able to swap out the old equipment and commission the new drives in less than one day of

on-site  downtime Freightliner  Crane  Case  Study  –  DnA  Ltd.  This  minimized  the  disruption  to  port

operations.  Once in service,  the DCS800 drives provided  much smoother speed control for the crane,

improving the handling of heavy containers (up to 32-ton loads) with enhanced safety. The regenerative

braking capability of the 4-quadrant DCS800 meant that when lowering containers, the energy was fed back

into the power grid rather than wasted as heat, yielding energy savings and reducing wear on resistors. In

terms of maintenance, the new digital drives could self-diagnose issues and provide error logs, making it far

easier  for  technicians  to  troubleshoot  than  the  old  analog  system.  Overall,  the  upgrade  yielded  a

significant improvement in reliability and performance: unplanned downtime was drastically cut (the

case study reports a clear reduction in downtime events), and the crane’s movement became more precise

and controllable,  increasing operational  productivity.  This  example  demonstrates  how the ABB DCS800

helps solve customer problems by  rejuvenating older DC motor systems with state-of-the-art drive

technology –  extending  the  useful  life  of  large  industrial  assets  while  delivering  better  efficiency  and

control. (Notably, ABB’s global service and support network was another benefit – spare parts and expert

support for DCS800 drives are readily available, whereas the old drive had long been obsolete.)

Conclusion

The  ABB DCS800 industrial DC drive series is a comprehensive solution for variable speed control of DC

motors, offering a rare combination of broad capability and modern features in the realm of DC drives.

Its full spectrum of ratings (from 20 A to thousands of amps) and flexible design mean that one drive family

can cover an entire range of applications, simplifying engineering for projects large and small. Technically,

the  DCS800  stands  out  with  its  powerful  control  performance,  built-in  field  supply,  and  extensive

adaptability  (from  macro  setups  to  IEC  61131  programming)  which  allows  it  to  meet  specialized

requirements without external add-ons. It  bridges the old and new – making it  easy to retrofit legacy

systems for immediate gains in reliability, efficiency, and connectivity, while also integrating smoothly into

cutting-edge automation environments. 

In today’s landscape, many industrial users are looking to improve energy efficiency and process precision.

The DCS800 contributes on both fronts: for example, regenerative braking and optimal motor speed control

reduce  energy  waste,  and  high  precision  reduces  material  scrap  or  quality  variations  in  processes.

Additionally, by leveraging the DCS800’s capabilities (like on-board PLC logic or advanced communications),

users can reduce the complexity of their control systems, which can lower installation costs and improve

maintainability. 

Importantly, ABB backs the DCS800 with a strong service infrastructure – from selection and sizing support

to commissioning tools and after-sales service worldwide. This gives customers confidence that choosing a

DCS800 is not just buying a piece of hardware, but adopting a supported platform for the long run. 

In conclusion, the ABB DCS800 variable speed drive is a  versatile workhorse for DC motor control.  It

brings DC drives into the 21st century by combining time-proven power conversion techniques (thyristor

bridges) with advanced digital control and user-friendly interfaces. Whether in a steel mill, a crane, a test

stand, or an electrochemical plant, the DCS800 provides the features and performance needed to solve
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tough  drive  challenges.  It  enables  higher  productivity,  solves  application-specific  problems  through  its

adaptability, and helps customers achieve better results with their DC motor systems. For anyone with

significant DC machinery in their operations, the ABB DCS800 is certainly a benchmark solution to consider

for reliable and efficient variable speed drive control.
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