
Direct Torque Control (DTC) is the ABB motor control 
platform used in the ABB industrial drive range for 
precision control of AC motors.

The load applied to test rigs should follow that 
requested by the test cell control system. There needs
to be a minimum time delay, while maintaining a 
consistent performance throughout the testing cycle.

DTC fulfi ls these needs by providing: 

• Torque accuracy, repeatability and linearity 
• Very fast torque rise time

ABB has an unrivalled reputation in providing AC 
drives for all types of test rig applications. ABB drives 
are used to control the speed and load torque of AC 
electric motors used in the testing of rotating machines 
such as gears, engines, transmissions and complete 
vehicles.

Thanks to smart technology called Direct Torque 
Control (DTC), the ABB drive brings incredibly high 
accuracy and dynamic torque control not achievable 
with traditional DC motors or other AC motor control 
methods.

As new vehicle emissions regulations, such as Euro IV, 
Euro V, and EPA, demand repeatable testing devices to 
ensure high quality of testing, the role of DTC be comes
even more important. 

The future of automotive testing is getting 
tougher
Be prepared

Optimum
pulse

selector

Switch
position

commands

Switch positions

Flux status

Internal
torque

reference

Flux reference
controllerFlux optimising

On/Off

Flux braking
On/Off

Speed
reference

Torque
reference

+

Speed controller 
+ acceleration 
compensator Torque reference

controller

PID

Actual speed
Internal fl ux
reference

Flux
comparator

Actual torque

Adaptive
motor
model

Torque status

Motor
current DC bus voltage

ASIC

Mains

Rectifi er

Inverter

Control
signals

M
3~

DTC Core

Torque
comparator

How Direct Torque Control works

What is DTC ?

—

Actual fl ux

U

U

f

f

Over the years ABB has delivered hun dreds of 
thousands of variable speed drives. The ex periences
gained from this installed base are available to you.

From the fi rst ten tative steps to developing a new 
test, through the de sign, dimensioning, engineering, 
installation, com missioning and maintenance, our staff 
are available to assist you with unprecedented know-
how of variable speed drive applications.

We are acutely aware of the need to respond quickly 
to support your business. We have, therefore, created 
a team of people with a wide range of skills, not 
only engineering, but with expertise in purchasing, 
manufacturing and logistics to ensure we meet your 
design requirements and deliver on time. Above all, 
we are com mitted to our customers.

ABB expertise in the automotive industry

ABB complete assembly systems

The growing demands of automotive customers for 
individuality have transformed the new-car market. The 
automotive industry must respond to ever chang ing
market dynamics covering a large product range, 
widely varying batch sizes, and last-minute demands. 
Maximum fl exibility from production is the key success 
factor.

ABB assembly systems deliver new levels of fl exibility 
with these features:

• Modular
• Scalable
• Reusable
• Exchangeable
• Quality Assured
• Optimized
   Investment
• Verifi able and
   transparent

The ABB solution for 
fl exible pro duction
is simply in genious.
Compile your process 
chain based on a 
modular design. The 
components can 
be freely com bined
through com mon
software and 
mechanical interfaces. 
You can produce 
according to cus tomer re quirements. Mod ification,
retooling, re location and reuse can be accomplished 
quickly and inexpensively.

Scalable. When new models with uncertain and 
unpredictable sales expectations are introduced to 
production, you can easily adjust to the batch size 
via the ABB fl exible assembly system. The modular 
concept guarantees fl exibility with a minimum number 
of operators. 

Exchangeable. The stations, modules, and assembly 
units can be reused and exchanged. They can be 
moved from the assembly line without major effort or 

ABB drives

ABB industrial drive, ACS800-17 regenerative drive from 55 to 2500 kW.

relocated on demand, and reused for other tasks. All 
of the mechanical and software modules have been 
thoroughly tested. Only those parts that are proven for 
continuous service are delivered. 

Quality Assured. All required quality standards are 
achieved through simple retrofi tting and extensions. 
Refi ned maintenance procedures make preventive 
maintenance possible and ensure high output 
value. Quick start-up times fol lowing retooling save 
additional time and effort. 

Optimized Investment. With con ventional assembly 
systems, the introduction of a new product line 
requires signifi cant initial in vestments. ABB’s modular 
concept ensures maximum return on in vestment
by using fl exible systems - since customers, models, 
versions, and quantities can easily change.

Verifi able and transparent. All conditions of the stations 
and parts within the process are available in the main 
“central process control unit”. Information is at your
fi ngertips. Since information on error rec ognition, birth 
history, and error prevention can be col lected in this 
central control system, effi cient quality man agement
can be easily achieved.

Our concept of modular production also ensures the 
security of your investment in the future.

8 3AFE 68310806 REV B EN 22.4.200573AFE 68310806 REV B EN 22.4.20052 3AFE 68310806 REV B EN 22.4.2005

11895 Test Bench Applications kannet 626x280.indd   2 25.4.2005, 14:04:57



33AFE 68310806 REV B EN 22.4.2005

The quality of the current fed back is excellent. There 
are no harmonics. This is due to an integrated si nusoidal
fi lter at the supply side as well as a unity power factor 
ensuring that other power devices are not disturbed. 
This allows minimum investment in energy supply 
equipment.

The active front end also compensates for low voltage 
level of the supply grid, so the voltage level does not 
affect the test performance of the test stand.

Because DTC directly controls motor torque, it can 
easily represent actual torque through either an analog 
interface or a wide range of fi eldbus devices such as 
CAN and Profi bus. In addition to actual torque, there 
are numerous signals available, such as speed, current, 
voltage, shaft position, power, hours of usage etc.

The drive can also be connected by OPC (OLE for 
Process Control) through optical fi bres. An ABB 
industrial drive can be equipped with com munication
modules enabling remote access to drive signals and 
parameters.

The ABB industrial drive has inbuilt protection against 
maximum speed regardless of drive control mode 
(torque or speed). This provides an additional safety 
back-up for the test system.

The ABB industrial drive has separate torque limits, 
which can be used to limit the maximum load applied 
to the test stand. This enables materials with different 
strengths to be safely tested.

The drive units can be equipped with prevention of 
start-up circuit to enable safe, fast and easy change of 
the item under test, for example in production test stands.

Unlike traditional AC drive control, DTC ensures that 
the AC motor's torque is the primary control element 
and not the motor current. With a DTC controlled 
motor, the current is the result of achieving the desired 
torque.

Furthermore, DTC controls the AC motor torque every 
25 µs - some 40,000 times per second. This ensures 
accuracy and enables the dynamics of load torque to 
be applied to the test stand.

For the best dynamics, the inertia and leakage 
inductance of the AC motor need to be carefully 
considered. The smaller the value, the better the 
torque rise time and the faster will be the change in 
shaft torque. This is the key issue needed in many test 
procedures.

Whether you are using an ABB motor or one from 
another manufacturer, the ABB industrial drive has 
an inbuilt motor model that tunes itself automatically 
during test rig commissioning to the parameters of that 
particular AC motor. 

DTC is also available for permanent magnet motors; 
motor technology that is suitable to be con sidered for 
low speed, high torque test rigs.

An ABB industrial drive features an active front end 
unit which helps save energy. Energy generated by the 
engine or vehicle under test is fed back to the supply 
grid.

How DTC works ?

DTC and motors

Communications

Energy saving

Safety
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Chassis dynamometers are typically used to test 
the per for mance of vehicle exhaust emissions, fuel 
consumption and noise. They are also used to fi ne-
tune exhaust, catalytic and motor fuel injection systems.

Dynamometers simulate true road conditions and this 
requires that during acceleration and deceleration, the 
roll inertia is actively compensated to match the mass 
of the vehicle under test.

Achieving highly dynamic online compensation 
means that the load torque of roll must be accurately 
controlled at every speed point. It must also follow 
the control system signals to change speed/torque 
accurately.

DTC offers the high accuracy and repeatability of 
load torque testing demanded by emission and other 
legislation. An ABB drive featuring DTC helps you 
to meet the set requirements, by following existing 
directives and standards such as:

• 93/116/EC and defi ned in Council Directive 91/
441/ECC, annex III – DTC guarantees the accuracy 
of the desired acceleration and speed of inertia 
compensation

• Test cycles for EPA Urban Dynamometer Driving 
Schedule or EPA 75 – DTC ensures that the tests can 
be run with high accuracy in acceleration, speed 
and torque

• Code for Federal Requirements, 40 Chapter 1 – DTC
exceeds the Code’s requirements for dynamometer 
dynamic performance. 

Regardless of how the new automotive industry 
regulations emerge, an ABB drive con trolling the 
torque and speed enables you to run any test cycle.

EPA UDDS test cycle: An ABB industrial drive with DTC can easily follow
a dynamometer's specifi ed profi le, online and in milliseconds.

The challenge

Chassis dynamometers
Meeting emission testing standards

The solution

EPA Urban Dynamometer Driving Schedule

Length 1369 seconds - Distance = 7.45 miles - Average Speed = 19.59. mph
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Engine test stands have many uses including engine 
development, exhaust emission studies, engine 
durability testing and ensuring production quality.

A good engine dynamometer must be able to react 
rapidly to changes in load torque and speed if it is to 
give a true representation of the real-life conditions to 
which an engine will be subjected.

An ABB industrial drive with DTC provides the most 
dynamic solution on the market.

The load torque can be varied from zero to full torque 
within milliseconds, ensuring highly responsive changes 
to load torque and speed. The benefi t is a more accurate 
picture of precisely how your engine will perform.

Example of a 100% torque response when the load torque reference is given as an 
analog signal. The torque reference is realised in 1.6 ms.

The challenge

Engine test stands
Rapid reaction to changing needs

The solution

ABB industrial drives, ACS800 from 0.55 to 2800 kW.

Change in 
Analog input

Change in 
motor current

Torque ref er ence
realised in 1.6 ms
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Transmissions undergo some of the most rigorous
tests of any automotive component or system. 
From gearshift tests and synchronization through to 
calibration of automatic transmissions and clutches, 
they all demand a rapid change of load torque. 
In addition, these applications require dynamic 
simulation of multiple load sources, as presented 
by the use of several AC motors on the same 
transmission system.

With the help of DTC, an ABB industrial drive can 
operate in torque or speed control mode, switching 
between modes within milliseconds. In fact, the load 
sharing and mutual communication between drives 
happens within 2 ms. This enables dynamic testing of 
differential gears as well as systems such as ABS and 
EPS.

Transmission tests
Moving up a gear

The challenge

The solution

Rotating AC Motor

AC Load
Motor

AC Load
Motor

Transmission under test

Communication

Test system 
controller

Grid



Direct Torque Control (DTC) is the ABB motor control 
platform used in the ABB industrial drive range for 
precision control of AC motors.

The load applied to test rigs should follow that 
requested by the test cell control system. There needs
to be a minimum time delay, while maintaining a 
consistent performance throughout the testing cycle.

DTC fulfi ls these needs by providing: 

• Torque accuracy, repeatability and linearity 
• Very fast torque rise time

ABB has an unrivalled reputation in providing AC 
drives for all types of test rig applications. ABB drives 
are used to control the speed and load torque of AC 
electric motors used in the testing of rotating machines 
such as gears, engines, transmissions and complete 
vehicles.

Thanks to smart technology called Direct Torque 
Control (DTC), the ABB drive brings incredibly high 
accuracy and dynamic torque control not achievable 
with traditional DC motors or other AC motor control 
methods.

As new vehicle emissions regulations, such as Euro IV, 
Euro V, and EPA, demand repeatable testing devices to 
ensure high quality of testing, the role of DTC be comes
even more important. 

The future of automotive testing is getting 
tougher
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Over the years ABB has delivered hun dreds of 
thousands of variable speed drives. The ex periences
gained from this installed base are available to you.

From the fi rst ten tative steps to developing a new 
test, through the de sign, dimensioning, engineering, 
installation, com missioning and maintenance, our staff 
are available to assist you with unprecedented know-
how of variable speed drive applications.

We are acutely aware of the need to respond quickly 
to support your business. We have, therefore, created 
a team of people with a wide range of skills, not 
only engineering, but with expertise in purchasing, 
manufacturing and logistics to ensure we meet your 
design requirements and deliver on time. Above all, 
we are com mitted to our customers.

ABB expertise in the automotive industry

ABB complete assembly systems

The growing demands of automotive customers for 
individuality have transformed the new-car market. The 
automotive industry must respond to ever chang ing
market dynamics covering a large product range, 
widely varying batch sizes, and last-minute demands. 
Maximum fl exibility from production is the key success 
factor.

ABB assembly systems deliver new levels of fl exibility 
with these features:

• Modular
• Scalable
• Reusable
• Exchangeable
• Quality Assured
• Optimized
   Investment
• Verifi able and
   transparent

The ABB solution for 
fl exible pro duction
is simply in genious.
Compile your process 
chain based on a 
modular design. The 
components can 
be freely com bined
through com mon
software and 
mechanical interfaces. 
You can produce 
according to cus tomer re quirements. Mod ification,
retooling, re location and reuse can be accomplished 
quickly and inexpensively.

Scalable. When new models with uncertain and 
unpredictable sales expectations are introduced to 
production, you can easily adjust to the batch size 
via the ABB fl exible assembly system. The modular 
concept guarantees fl exibility with a minimum number 
of operators. 

Exchangeable. The stations, modules, and assembly 
units can be reused and exchanged. They can be 
moved from the assembly line without major effort or 

ABB drives

ABB industrial drive, ACS800-17 regenerative drive from 55 to 2500 kW.

relocated on demand, and reused for other tasks. All 
of the mechanical and software modules have been 
thoroughly tested. Only those parts that are proven for 
continuous service are delivered. 

Quality Assured. All required quality standards are 
achieved through simple retrofi tting and extensions. 
Refi ned maintenance procedures make preventive 
maintenance possible and ensure high output 
value. Quick start-up times fol lowing retooling save 
additional time and effort. 

Optimized Investment. With con ventional assembly 
systems, the introduction of a new product line 
requires signifi cant initial in vestments. ABB’s modular 
concept ensures maximum return on in vestment
by using fl exible systems - since customers, models, 
versions, and quantities can easily change.

Verifi able and transparent. All conditions of the stations 
and parts within the process are available in the main 
“central process control unit”. Information is at your
fi ngertips. Since information on error rec ognition, birth 
history, and error prevention can be col lected in this 
central control system, effi cient quality man agement
can be easily achieved.

Our concept of modular production also ensures the 
security of your investment in the future.
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platform used in the ABB industrial drive range for 
precision control of AC motors.

The load applied to test rigs should follow that 
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consistent performance throughout the testing cycle.
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drives for all types of test rig applications. ABB drives 
are used to control the speed and load torque of AC 
electric motors used in the testing of rotating machines 
such as gears, engines, transmissions and complete 
vehicles.

Thanks to smart technology called Direct Torque 
Control (DTC), the ABB drive brings incredibly high 
accuracy and dynamic torque control not achievable 
with traditional DC motors or other AC motor control 
methods.

As new vehicle emissions regulations, such as Euro IV, 
Euro V, and EPA, demand repeatable testing devices to 
ensure high quality of testing, the role of DTC be comes
even more important. 

The future of automotive testing is getting 
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Over the years ABB has delivered hun dreds of 
thousands of variable speed drives. The ex periences
gained from this installed base are available to you.

From the fi rst ten tative steps to developing a new 
test, through the de sign, dimensioning, engineering, 
installation, com missioning and maintenance, our staff 
are available to assist you with unprecedented know-
how of variable speed drive applications.

We are acutely aware of the need to respond quickly 
to support your business. We have, therefore, created 
a team of people with a wide range of skills, not 
only engineering, but with expertise in purchasing, 
manufacturing and logistics to ensure we meet your 
design requirements and deliver on time. Above all, 
we are com mitted to our customers.

ABB expertise in the automotive industry

ABB complete assembly systems

The growing demands of automotive customers for 
individuality have transformed the new-car market. The 
automotive industry must respond to ever chang ing
market dynamics covering a large product range, 
widely varying batch sizes, and last-minute demands. 
Maximum fl exibility from production is the key success 
factor.

ABB assembly systems deliver new levels of fl exibility 
with these features:

• Modular
• Scalable
• Reusable
• Exchangeable
• Quality Assured
• Optimized
   Investment
• Verifi able and
   transparent

The ABB solution for 
fl exible pro duction
is simply in genious.
Compile your process 
chain based on a 
modular design. The 
components can 
be freely com bined
through com mon
software and 
mechanical interfaces. 
You can produce 
according to cus tomer re quirements. Mod ification,
retooling, re location and reuse can be accomplished 
quickly and inexpensively.

Scalable. When new models with uncertain and 
unpredictable sales expectations are introduced to 
production, you can easily adjust to the batch size 
via the ABB fl exible assembly system. The modular 
concept guarantees fl exibility with a minimum number 
of operators. 

Exchangeable. The stations, modules, and assembly 
units can be reused and exchanged. They can be 
moved from the assembly line without major effort or 
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relocated on demand, and reused for other tasks. All 
of the mechanical and software modules have been 
thoroughly tested. Only those parts that are proven for 
continuous service are delivered. 

Quality Assured. All required quality standards are 
achieved through simple retrofi tting and extensions. 
Refi ned maintenance procedures make preventive 
maintenance possible and ensure high output 
value. Quick start-up times fol lowing retooling save 
additional time and effort. 

Optimized Investment. With con ventional assembly 
systems, the introduction of a new product line 
requires signifi cant initial in vestments. ABB’s modular 
concept ensures maximum return on in vestment
by using fl exible systems - since customers, models, 
versions, and quantities can easily change.

Verifi able and transparent. All conditions of the stations 
and parts within the process are available in the main 
“central process control unit”. Information is at your
fi ngertips. Since information on error rec ognition, birth 
history, and error prevention can be col lected in this 
central control system, effi cient quality man agement
can be easily achieved.

Our concept of modular production also ensures the 
security of your investment in the future.
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ABB industrial drives for test bench applications

Accurate and fast control for demanding test benches
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ABB has productized drives support and service 
of ferings to cover the entire lifetime of the customer's 
drive investment. ABB drives products and related 
lifecycle services are easily obtained from one place 
- from the local ABB drives vendor. An authorized 
network of more than 500 drive specialists in some 
30 countries ensures the availability of support and 
lifecycle ser vices.

The nature of the competitive environment requires us 
to continually seek ways to serve our customers better. 
We must be able to supply fast, effective and reliable 
service and support on a local basis.

The ABB Channel Partner Network meets this need.
It sets up a network of certifi ed partners to take the 
service and support business where it belongs - closer 
to the end customer.

ABB drives products carry CE, UL, cUL, CSA approvals 
and thus cover various end-customer needs locally.

Global service network

Service and support
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