
Switzerland-based ABB develops technolo-
gies that enable utility companies in more 
than 100 countries to improve performance 
while reducing environmental impact. 
ABB’s Power Electronics group recently 
launched the AC 800PEC, a high-end power 
electronic controller for power converters. 
Combining a powerful CPU with a large 
FPGA, the AC 800PEC controls high-power 
rectifiers, frequency converters for micro-
turbines, wind turbines, traction drives, 
battery energy storage systems, and other 
power electronic applications. 

ABB improved productivity by optimizing 
their control software development process 
using MathWorks tools to design and auto-
matically generate code for the control 
software in the AC 800PEC controller.

“MathWorks products considerably reduced 
development time for application software 
for the new controller,” says Fritz Wittwer, 
head of system development, R&D power 
electronics at ABB. “These economies of 
time have resulted in significantly lower 
costs and time to market.”

The Challenge

On previous projects, the ABB team used a 
traditional development process in which 
system engineers defined specifications and 
software engineers then wrote the software 
based on their interpretation of these speci-
fications. This process was time-consuming 
and error-prone. It also reduced the likeli-
hood that the software would correspond to 
the original specifications and concept.

The ABB development team sought a devel-
opment process that would avoid these 
difficulties while increasing productivity.

The Solution

MathWorks tools for Model-Based Design 
provided ABB with a single development 
platform for the entire development process, 
which they call Optimized Process of 
Control Development.

ABB had used Simulink® to run system sim-
ulations for other projects. As a subscriber to 
Software Maintenance Service (SMS) they 
added Simulink Coder™ to their develop-
ment environment for the new power 
electronic controller. They use Simulink 
Coder to automatically generate and down-
load controller code from their Simulink 
models to the AC 800PEC controller, elimi-
nating the need to translate the models 
manually into C code.

They use MATLAB® and Simulink to design 
the control algorithms for filtering, current 
control, grid synchronization, and grid 
power monitoring, and to calculate power, 
idle power, and other physical variables. 

Engineers use SimPowerSystems™ to  
validate the algorithms by running system 
simulations. Stateflow® enables ABB to 
model control sequences and ensure fast  
fault protection. 

Using Simulink Coder, they generate ANSI 
C code automatically from their Simulink 
models. They also use Simulink Coder to 
generate C code from their Stateflow charts, 
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thereby avoiding the laborious and time-
consuming manual translation of the control 
algorithms into source code. They can use 
the generated code directly in the controller.

Using Simulink External Mode enables  
them to interactively debug the software on 
the controller. 

ABB keeps the specification and the code 
synchronized throughout the development 
process by using Simulink models as execut-
able specifications. Parameters can be 
changed and optimized on the PC, and code 
can be automatically generated from the 
models and then transferred to the control-
ler directly via an Ethernet connection.

The AC 800PEC controller has been deliv-
ered to market for use with traction 
converters that have demanding hardware 
requirements with high temperature range 
and vibration. 

The Results

Development time and costs reduced. 
“MathWorks products considerably reduced 
application control software development 
time for the new AC 800PEC controller in 
comparison with the controller’s predeces-
sor,” says Wittwer. “The code generated from 
the Simulink models can be used directly in 
the controller, eliminating the need for a  
separate, costly implementation phase.”

Development process improved. Staying 
subscribed to SMS enables ABB to take 
advantage of MathWorks twice-yearly  
product updates to further improve their 
process based on Model-Based Design. 
“Our largest benefit from the SMS program 
is the new features that product updates 
deliver,” says Wittwer.

Highly accurate code generated. Virtually 
100% of the C code for the AC 800PEC con-
troller is generated automatically by Simulink 
Coder. “With this approach, what you simu-
late is what you execute,” explains Wittwer. 
“The generated code is error-free and precise-
ly describes the control algorithm defined 
with Simulink.”
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“Our system engineers can program, simulate, and verify the AC 800PEC controller’s regulation software 

very rapidly in MATLAB and Simulink. This approach markedly reduces development times and  

produces significantly fewer deviations from the specifications.” —Fritz Wittwer, ABB
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