TUTORIAL 6
Co-simulation of Power Systems and ICT:
fundamentals and applications
Background
In Smart Grids, Information and Communication Technologies (ICT) are no-longer add-ons of the
power system but they are an enabling technology. Co-simulation refers to the simultaneous
simulation of power delivery and communications networks. At the time of this writing, very often
each function is simulated separately with each study discipline assuming the other works perfectly.
Obviously, this cannot always be the case. For example, a storm that disables part of the power grid
may likewise destroy part of the communications system. Messages intended for devices that could
restore all or part of the power system, and thus improve the reliability, may never arrive. Another
example can be referred to the latency in the control sampling and communications that can adversely
impact the expected behaviour of the power system, if the control and communications scheme is not
correctly planned. Simulations capturing the operation and interactions of both systems will likely be
needed to fully assess the potential reliability benefits and impacts. Interactive simulation utilizing
existing distribution and cyber simulation platforms, or co-simulation, is a potential avenue for
performing proper distribution studies. High-level technical and economic functions which are
desirable in co-simulation tools should provide to simulate the operation of the power system,
communications infrastructure and information technology control systems are provide in the
following sections.

Aim of the tutorial
Co-Simulation based approaches should be utilized to develop, test and verify paradigms for next
generation monitoring, control and operation of energy systems. The co- simulation approach
usually involves the integration of two or more simulators to capture the cyber physical
dependency of a process. The aim of the tutorial is offer attendees the basic of co-simulation with
examples of applications in distribution systems

Content
1. Introduction to co-simulation and applications for the simulation of distribution system
(Fabrizio Pilo)

2. Modeling of complex cyber-physical systems: concepts and methods (Peter Palensky)
3. Scenario Design of Smart Grid Co-Simulations (Sebastian Lehnhoff)
4. ICT and Power System Co-simulation for the analysis of networked control strategies in
distribution systems (Alberto Borghetti)
5. Applications of Cyber-physical simulation to active distribution networks (Emilio Ghiani)

Expected benefits
Participants will gain an improved understanding of the latest co-simulation methods and
techniques as well as how they are being applied in various research fields in Energy systems.
Emphasis will be given on the correct choice of models and time granularity for distribution
planning and operation studies.

Who should attend
Experienced power engineers can improve background on ICT in Power Systems by embracing the
most innovative techniques for the simulation of modern distribution systems. Young engineers
can complete their fresh education on power and distribution engineering with topics that are not
normally covered by standard curricula. Finally, the tutorial is also suited to PhD students that are
working in the field of smart grids.

Support material
A copy of all the presentation material used in the tutorial will be supplied to delegates.
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