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Traditionally, applications of digital real-time (RT) simulator in power system studies were limited to
performance evaluation of relay/protection systems. In such applications, a small part of an
interconnected system is simulated in a RT time simulation environment and the simulated signals
are communicated to a physical relay/protection platform in an "open-loop" fashion.

Recent proliferation of electronically-coupled apparatus in power systems has introduced
unconventional and more sophisticated controls that often include custom-tailored and proprietary
hardware/software modules which do not lend themselves to the conventional digital time-domain
simulation methods and in particular to RT methods. Consequently, the concept of control
hardware-in-the-loop (HIL), based on RT simulation of the system, has emerged as the approach
for design, development and testing of the control platforms. In spite of the recent developments in
microelectronics and the availability of powerful processors, the cost associated with a RT-HIL
platform for representing a realistic-size system is still excessive and the main impediment for
widespread use of simulators.

This talk:

• presents a general overview of the subject; 

• highlights barriers of real-time hardware-in-the-loop simulation of the power system; 

• discusses recent developments and research trends in hardware and software developments
to enable real-time simulation of a realistic-size power system at reasonable infrastructure
cost;

• presents off-line, real-time and faster-than-real-time simulation case studies.
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