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ABSTRACT

Identification of synchronous generator parameters is a vast area in research topics. In order to
model an existing power system network, these parameters are very crucial in identifying the
behavior of the system during steady state or dynamic state conditions. When considering the Sri
Lankan grid network there exists number of power plant which does not have some design
parameters of the synchronous generators and for the older machines the existing value of the
parameters might be differ from the design value due to several reasons.

This thesis report is based on the identification of synchronous generator parameters using on line
measurement data while giving small step response of around 2%-5% to AVR voltage reference
set point. The proposed testing procedure does not create any stress to the machine and can be
conducted several times without any special preparation or machine outage.

The proposed methodology to identify the synchronous generator dynamic parameters is
developed using the 3" order SG model defined in the IEEE Standards. Two new system functions
have derived to estimate the generator parameter which shows the relationship between the steady
state and dynamic state parameters in d-g-0 domain and time domain. The Levenberg Marquart
method is used as the Nonlinear least square algorithm to extract the parameters from the measured
data. Proposed methodology has applied in MATLAB SIMULINK Simulation environment and
in the real environment which test conducted at Kelanitissa Combined Cycle Power Plant, Sri
Lanka. The Proposed method results have validated over the results with conventional test results
conducted based IEEE Standards on two power plants in Sri Lanka and from the literature of
similar tests.

The results of the proposed method have showed good accuracy over the design values and the
standard method results. It has showed that the output of the synchronous generator, using the
estimated parameters is having a very closer behavior to same with the actual generator parameters.
Therefore, this method can use to estimate synchronous generator parameters where the parameters
are completely unknown or the machine is too old which may need to identify the existing
parameter values.

This study further discusses the reasons for any difference between the design parameter value and
the estimated parameter value comparing with the standard IEEE based test results.

This research concludes that the results of the estimated dynamic parameters obtained by the
proposed method can be recommended in applying for modelling of the synchronous generators
and power systems networks which will give a very close response to the actual response.

Keyword: Parameter estimation, synchronous generators, Levenberg Marquart Method, Online
Measurements, Small Disturbance.
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