
Tutorial rehearsal 

“EMC for Large Installations” 

On Tuesday, June 7 a rehearsal is scheduled of the tutorial EMC for large installations (see description 

below). Students following the EMC lectures are welcome to attend this rehearsal. 

The program schedule :  10:00 h – 12:00 h Morning session 

   14:00 h – 16:00 h Afternoon session 

Registration: Please register for attendance with the TE secretary (CR 2.605), TE@ewi.utwente.nl 

Location: Somewhere in the Carré building. Registered students will be informed. 

Language: English. 

Organized by the University of Twente for EMC Europe, 2016 
Faculty of Electrical Engineering, Mathematics and Computer Science 

Telecommunications Engineering Group 

EMC Chair 

P.O. Box 217, 7500 AE Enschede, the Netherlands 

Mail stop: CR 2.607 

Presenter: Frits J.K. Buesink , Senior EMC Researcher, University of Twente 

e-mail: frits.buesink@utwente.nl 

Abstract 
 

Building large installations that perform their tasks over their full lifetime undisturbed by 

electromagnetic effects within and outside the installation is no trivial matter. This tutorial conveys this 

message using many practical experiments and demonstrations first to show the relavant 

electromagnetic phenomena and then effective measures to mitigate their influece. The main objective 

is awareness of the effects and how a complex installations can be hierarchically decomposed into 

electromagnetically independent modules. This allows for abstraction and the task of integrating these 

modules is manageable as the integrator can focus on the module specifications without the burden of 

hidden interference risks. 
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Tutorial Programme 
 

The tutorial focusses on understanding electromagnetic effects and to heighten awareness, illustrated 

with many experiments and demonstrations of EMC phenomena and measures in many practical 

examples with only as little theory as possible. These experiments can be easily copied using simple 

tools as a generator and an oscilloscope and some home-built probes. Such tools will be used 

throughout the tutorial. 

In order to visualize the electromagnetic effects and EMC measures in real process automation systems, 

a demo installation with a 3 phase variable speed driven motor, various switching devices and sensitive 

instruments is demonstrated. In addition, various examples will be presented by means of pictures 

showing the implementation of the EMC concepts in various industries. 

The achievement of Electromagnetic Compatibility (EMC) in large system installations is no trivial 

matter. Because repair of errors after installation is prohibitively expensive the obvious approach is to 

“design-in” EMC right from the start. Large installations imply many people are involved. Manageability 

of EMC therefore has four pillars: 

1. Awareness of electromagnetic effects 

2. Good networking (know where your experts can be found) 

3. Design rules tailored to the engineering, procurement and construction disciplines involved 

4. Support and guidance during the product and installation creation process including 

(engineering) tests on subsystems 

  

The most essential aspect of large systems engineering is the ability to think in terms of environments. 

Followed by how we can create such environments and how we can separate them! A large system is a 

collection of small sub-systems where each subsystem is an environment that combines units that are 

mutually compatible. 

Within each environment or unit, the electromagnetic threat levels in terms of undesired currents of 

fields are defined during systems design. On the outside there is the world with its phenomena as 

lightning and inductive power switching. On the inside are the most vulnerable circuits that are essential 

for the safe and undisturbed operation of the system. 

Protection is built in (hierarchical) layers using, so-called, current boundaries. These boundaries appear 

as connector plates and cable trays for conducted interference and, if necessary, complete metal shields 

for radiated effects. Defining such environments, groups of components and sub-assemblies called 

regions or zones, is a process that can be applied from very small scale (within the integrated circuit 

level) up to full size production facilities involving multiple buildings and process areas. The objective is 

to divide the installation into electromagnetically independent modules thereby reducing complexity. 



The keys are hierarchy and abstraction, two vital concepts also used in large software engineering 

projects where many engineers are concurrently designing and integrating a complex system. 

Performing engineering tests to verify compliance of units with the threat levels in their respective 

environments is an important part of the systems engineering process. The common approach for large 

installations is to use pre-qualified commercially available building blocks and then create the 

corresponding environment i.e. with typical industrial or residential threat levels defined in international 

standards. Once completed, the installation is usually too large to be shipped to or to fit into an EMC 

laboratory facility. Validating compliance of the complete system is a challenge. Continuous attention 

for EMC and careful subdivision, design, test and lay-out of the building blocks is indispensable.  

Conducting high frequency interference current measurements can be a practical approach to 

determine the current distribution and confirm effectiveness of the chosen current boundaries, the 

separation of different electromagnetic zones and the EMC integrity of the overall installation. 

Good networking is mentioned as important and then left for the times between the presentations of 

the conference! 

Target audience 

Primary: Designers and testers of large electrical installations Secondary: Engineering managers of the 

primary target audience. Customers ordering these large installations. 


