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Abstract

This thesis is focused in modelling of power system components and their
representation in simulations of power systems.

The thesis compares different linearization techniques. These techniques
are both numerical as well as analytical and are utilized when linearization
of a dynamic system is desired. After a linearization it is possible to calculate
the eigenvalues of the linearized system as well as to perform other applicable
activities on a linear system. In the thesis it is shown how the linearization
techniques influence the calculation of eigenvalues of the linear system.

In the thesis bandwidth-reduced linear models of a power system
component are developed using two techniques. The simulations with the
linear models are done with an introduced interface system. The studied power
system component is a Thyristor-Controlled Series Capacitor (TCSC).

One advantage with using a linear representation of a power system
component is that it simplifies the simulations. The size of the complexity of a
simulation when solving the equations decreases and the consumed physical
time to simulate becomes shorter. A disadvantage of a linear model is that its
validity might be limited.

The need of building linear models of power systems will continue to attract
interest in the future. With the horizon of today (year 2006) there is a need
of among other models to build linear models of detailed models of High
Voltage Direct Current-links (HVDC-links), Static Var Compensators (SVCs),
as well as Thyristor-Controlled Series Capacitors (TCSCs). How should these be
represented when we want to study the dynamics of a whole power system and
it is necessary to reduce their complexity? This question rises when we want to
perform time-domain simulations with a not too detailed level of complexity of
each individual power system component or if we want to linearize the power
system and study it within small-signal stability analysis.
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