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Abstract

Transmission substations are important parts of the infrastructure of
power system networks. These substations have grown hugely over the
past few years and become extremely large and complex. The
complexity is due to some main factors like protection and control
process which is connected together through hundreds to thousands of
copper wires and reflect considerable increase in project size and
maintenance costs. Such systems have to be based on an international
communication standard supporting the application domain in specific
requirements along with life cycle of substations. The International
Electrotechnical Commission (IEC) has been developing Substation
Automation (SA) standards IEC 61850 named ‘Communication
Networks and System in Substations’ since long. The protection and
control schemes for 110kV transmission substations are investigated in
detail in this thesis according to IEC 61850 standards. Furthermore the
benefit of testing and commissioning in automated substations
compared with the traditional ones are studied in detail the topological
and architectural aspects of schemes, design and how the protective
relays are communicating with each other in a substation as well as the
related system requirements are also described. The relation between
SA system and the cost reduction due to the significant saving of
copper wiring in the secondary system (Control and Protection)
compared with the traditional substations are established by developing
a computer program (MATLAB). The data for the computer program is
collected from two conventional substations and two SAS based
substations. For approximation the average cost values are taken. The
output of the computer program reveals a cost saving of almost 18% for
the SAS based substations. The output of the computer program clearly
shows that SAS based substations are not only technically better but
also economically viable.
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