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As the need to reduce CO2 emissions increases, so does 
the demand for wind power. The power ratings achieved by 
today’s state-of-the-art multi MW turbines are best handled 
at the medium-voltage level in order to minimize losses in the 
generator, the converter and the cables.

The use of medium voltage results in lower currents and 
therefore in less space, less cabling and reduced system 
losses. Compared to the limited performance of alternative 
solutions, medium-voltage full-scale converters also allow 
maximum control of turbine speed and power. Further impor-
tant quality features that come with full-scale systems include 
efficient strategies for the handling of grid faults. 

Wind power generation calls for special solutions. Whether 
it’s variable wind speed, a weak grid or restricted acces-
sibility, ABB’s medium-voltage full-scale converters provide 
outstanding performance and optimum value over the full  
life cycle of a wind turbine system – from engineering and 
installation to operation and service.

ABB is No. 1 in converter technology – for the benefit of 
wind turbine manufacturers
– The very compact converter is ideal for installation on a 

single platform inside the tower.
– ABB PCS 6000 converters support turbine manufacturers 

in achieving grid code compliance. ABB  converter 
technology is under continuous development in order to 
match present and upcoming grid code requirements.

– Low- and high-voltage ride-through functions allow the 
turbine to stay online even during a serious grid distur-
bance. 

– Motor operation for full-speed generator testing allows 
efficient testing of turbine components before shipment 
and at nominal current and nominal speed. The converter 
acts as a drive and can operate in all 4 quadrants, pro-
viding bidirectional power flow and full reactive power 
control.

ABB competence for efficient wind park engineering and operation
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ABB enhances reliability – for the benefit of wind park 
operators 
– Medium-voltage level for MW class wind turbines results 

in low currents and minimizes losses in the generator, the 
converter and the cables.

– For maximum wind power utilization, the full-scale 
 converter allows the generator to operate at optimum 
torque, irrespective of wind speed. The result is maximum 
production time and maximum kWh at any RPM.

– Active drive train damping minimizes the impact of 
destructive peak torque by fully decoupling the generator 
from the grid. Shocks in the gear during and after a grid 
disturbance are avoided. Active drive train damping also 
eliminates critical system oscillations across the entire 
RPM range and creates smooth torque curves. 

– Generator overspeed protection and safe turbine shut-
down are guaranteed even when the grid connection is 
lost. The brake chopper slows down the turbine according 
to a preset control curve until blade pitching finally halts 
rotation. 

– Precise rotor positioning allows easy installation as well 
as access to the turbine for maintenance. Safe helicopter 
access to wind turbines is essential.

ABB takes care of power quality – for the benefit of 
power utilities
– Full-scale reactive and active power control is a fully 

integrated converter function for dynamic power regula-
tion. Dynamic reactive and active power feeding allows 
optimum voltage and frequency stabilization even with 
weak grids.

– Unrivaled harmonic performance is achieved on the 
basis of three-level inverter technology. Algorithms in the 
converter eliminate harmonics up to the 29th and thus 
 allow compliance with all relevant standards, even with 
very weak grids.

– Ride through during a major grid disturbance keeps 
the turbine online. In such a situation, the brake  chopper 
 dissipates the generated power in a shunt resistor. As 
soon as the fault has cleared, the turbine is taken back 
smoothly onto the grid in compliance with grid codes. 

– Inrush-free grid connection with a soft-start routine 
automatically initiates converter pre-charging, transformer 
pre-magnetization and zero-current synchronization to the 
grid in compliance with grid codes.
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Compact layout – well-engineered equipment
– The very compact, modular design is just one advan-

tage of ABB’s water-cooled medium-voltage converters. 
Thanks to their unique compactness, the converters can 
easily be installed in harsh environments and confined 
spaces and fit perfectly into the tower of wind turbines.

– Integrated converter cooling is achieved via a closed-
loop cooling circuit using a water-to-air heat exchanger. 
Redundant cooling pumps with automatic changeover 
ensure trouble-free operation, resulting in longer ser-
vice intervals on the components. During start-up and 
 operation, the cooling water is maintained at an optimum 
temperature by means of the integrated heat exchanger 
bypass valve. A glycol/water mix ensures problem-free 
operation even below the freezing point.

– Electromechanical interlocking on doors and 
 grounding switches guarantees personal safety when 
servicing the converter. Access to the power section in 
the cabinet is possible only when the converter is fully 
 de-energized and grounded.

Outstanding reliability – maximum efficiency
– The fuseless design is a major advantage of ABB’s 

medium-voltage converters, especially when access to 
the wind turbine is difficult – as with offshore  installations. 
In the event of a failure, an immediate remote restart is 
 possible once the fault has cleared. No site service is 
required for fuse replacement.

– High system reliability is a major advantage not only of 
the Integrated Gate Commutated Thyristor (IGCT) but also 
the associated reduction in the number of components. 
ABB medium-voltage converters equipped with IGCTs 
result in simpler systems with outstanding reliability. 

– Condensation protection ensures problem-free opera-
tion in humid environments. During the start-up sequence, 
condensation levels are checked both inside and outside 
the cabinets. If necessary, the converter system will be 
heated by the cooling pump running in heat exchanger 
bypass mode.

ABB technology for consistent reliability and efficiency 
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Advanced control – safe operation
– Auxiliary UPS ensures continuous gate firing and con-

verter control, even during power outages and fault ride-
through situations. ABB medium-voltage converters are 
equipped with an integrated, redundant DC UPS backup 
system – ready-to-go, with no need for an external setup.

– EMC compliance guarantees problem-free operation 
even in critical electromagnetic areas thanks to fully 
 enclosed cabinets and fiber optic signal connections.

– High-speed industrial controller platform provides 
 control algorithms for synchronous and asynchronous 
generators and allows easy customization if required.

The bottom line – efficiency, reliability and low cost of 
ownership
ABB medium-voltage converters are the best answer to the 
demands of wind turbines in the multi MW class. 

When it comes to low space requirements, top performance, 
trouble-free operation and optimum grid stability, the ABB 
medium-voltage full-scale converter is quite simply the most 
sustainable, efficient and economic choice. 

+  Maximum power density and a compact design

+  Less cabling, fewer losses

+  Maximum wind power utilization

+  Full voltage and reactive power control

+  Fast and automatic recovery from grid failures

+  High reliability and low maintenance

+  Remote monitoring and diagnostics

+  Worldwide service network
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ABB expertise for wind power customers



PCS 6000 Wind | ABB expertise for wind power customers  7

What ABB offers to the wind power industry  
ABB has more than 20 years of experience in the wind power 
industry and is one of the biggest suppliers of wind-power-
related electrical components, systems and services. Turbine 
manufacturers and wind park operators can rely on ABB’s 
thorough understanding of both wind turbines and power 
systems.

– ABB supplies generators (including permanent-magnet 
and direct-drive generators) for wind turbines with outputs 
up to 7 MW and higher.

– ABB supplies converters for onshore and offshore wind 
turbines, both in medium- and low-voltage technology.

– ABB offers a complete range of wind power transformers.
– ABB produces a full range of medium-voltage switchgear 

solutions for wind power applications, located either inside 
the tower or in a substation adjacent to the tower.

– ABB is one of the world’s leading land and submarine 
cable manufacturers and can offer a complete range of AC 
and DC cables.

– ABB builds High-Voltage Direct Current (HVDC) solutions 
for large wind parks located between 50 and 100 km from 
the shore and the transmission grid. 

No. 1 in service and support quality 
ABB converters incorporate tried-and-tested software tools 
for remote service support. Live data monitoring and di-
agnostics, as well as high-resolution data recordings of all 
important signals with timestamps, are accessible both on- 
and off-line. Working closely together, ABB experts are able 
to provide high-quality remote support to the local service 
teams. ABB’s global presence and worldwide organization 

with its network of selected partners provide local support, 
training and services as and when required.

Setting the standard for reliability and safety –  
the benchmark for performance 
When it comes to high-quality components, well-balanced 
design and efficient testing and commissioning procedures, 
ABB’s medium-voltage converters are setting the standard in 
the marketplace.

References for the outstanding reliability of ABB IGCT 
converters include several thousand medium-voltage drives 
installed worldwide, along with many other types of large 
frequency converters such as 16.7 Hz converters for railway 
grid supply, battery storage systems, etc. 

Smarter solutions – a better world
ABB stands for a better world – alongside all who strive for 
progress, who face the challenges and who not only believe 
in a better world but are also working towards one. 

To find out more, visit www.abb.com/windpower and get 
comprehensive technical documentation on the products and 
solutions for turbine manufacturers, wind park operators and 
power utilities. 

ABB, a leading supplier of wind power components and systems
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01ABB Automation Products GmbH 

Motors and Drives
Wallstadter Strasse 59
68526 Ladenburg / Germany
Phone: +49 6203 71 77 17
Fax: +49 6203 71 76 00

ABB Ltd (United Kingdom)
Automation Products
Daresbury Park
Warrington WA4 4BT
Cheshire / United Kingdom
Phone: +44 1925 741 111
Fax: +44 1925 741 212

ABB Beijing Drive Systems Co., Ltd.
No.1, Block D, A-10 Jiuxianqiao Beilu
Chaoyang District, Beijing, 100015
Phone: +86 10 5821 77 88
Fax: +86 10 5821 76 18

ABB Switzerland Ltd
Power Electronics
Converter Products
Austrasse
5300 Turgi / Switzerland
Phone: +41 58 589 32 35
Fax: +41 58 589 20 90

E-Mail: pes@ch.abb.com
www.abb.com/powerelectronics

Contact us
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