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Further information:
www.empa.ch/nest
www.beckhoff.ch

Another valuable feature from Philipp Heer’s perspective is that the classic 

building automation system, implemented using the TwinCAT Building Auto-

mation Library, can be manipulated directly over OPC UA: “We can override 

any individual actuator to suit the needs of specific research projects. TwinCAT 

OPC UA lets us create new instances elegantly and easily within the informa-

tion model’s tree. Researchers are only able to see their own particular tree – 

in much the same way as the building automation system can only see its own 

tree for normal operating purposes. We can choose and apply the requisite 

permissions via a selector implemented in the Beckhoff control system. This is 

both extremely flexible and fast, which is a huge advantage.”

Flexibility – the core advantage of PC-based control

Empa began using PC-based control technology from Beckhoff in 2013 – ini-

tially, to automate a small research building equipped with a large number of 

different interfaces. Says Philipp Heer: “One important factor besides the com-

pact design was the variety of interfaces, which went well beyond the usual 

array of building technology standards like DALI, KNX or M-Bus. The building 

relied on additional industrial communication protocols, which we also had 

to accommodate. The project called for a mix of Bus Terminals and EtherCAT 

Terminals, which was not a problem with Beckhoff technology. The outstand-

ing communication performance of EtherCAT is another big advantage for 

us, especially in situations that require exceptionally precise measurements.”

A further benefit of PC-based control is that it allows the seamless inte-

gration of energy measurement technology. For instance, Empa uses around 

25 EL3403 and EL3443 EtherCAT three-phase power measurement terminals 

to record and analyze key electrical data in its supply network. TwinCAT Scope 

also makes work even easier, as Philipp Heer explains: “With TwinCAT Scope’s 

ease-of-use and powerful analysis capabilities, we can test controllers using 

high-resolution data and evaluate disturbance inputs exceptionally well.”

Empa uses a variety of EtherCAT Terminals and 

Bus Terminals, including KL85xx manual operating 

modules (bottom).

Solutions for building automation

– interconnection of building, mobility and 

energy demonstrators via OPC UA

Customer benefits

– research of new technologies and simula-

tion results in real-world applications

– implementation of different operating 

modes for research and normal operation

At a glance

Applied PC Control

– CX5140 with TwinCAT OPC UA: 

ideal for implementing flexible OPC UA 

communication

– TwinCAT OPC UA Gateway: 

central point of access to the data of all 

OPC UA servers stored in the cloud 

– TwinCAT Scope: high-resolution data for 

simplified test and analysis procedures


