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INTRODUCTION AND BACKGROUND

* In power systems, forced oscillations within the low or ultra-frequency oscillations (LFO OR ULFO) are typically
triggered by an external periodic disturbance from a cyclic load, equipment malfunction, inadequate control design,
or mechanical oscillation of a generator under unusual operating conditions.

* These increasingly serious oscillations can damage equipment, restrict the ability to transfer power, and degrade
the power quality.

 The parameters of exciters and governor models play a crucial role in defining the stability of the power system
during disturbances. It is important to identify these models' sensitive parameters.

METHODOLOGY
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 This study Is conducted on Kundur's two-area system
using PSS/E dynamic simulation tools.

* To simulate the forced osclillation event in the simulation
model, a sinusoidal signal with a fixed frequency Is
Introduced to the governor model's reference set point
(Grer) Or exciter model's voltage reference set point
(Vree) Of Generator—1 (G1) of kundur’s system.

 The local oscillation frequency of 1.4Hz and an inter-
area oscillation mode of 0.25Hz are considered. e 0 Ceneno
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Figure 1. 10MW forced active oscillations of G1 with
an oscillation frequency of 0.25Hz.

oscillations with constant magnitude and frequency were f o K/_ % Ebridge
Injected starting from 2 seconds as shown in Figure 1. o T+ Tps " TrTm X > B ——"
» SCRX, IEEE ST1A, and AC7B excitor models are . v b
studied. The SCRX block diagram is shown in Figure 2. Y8
« The GAST, HYGOV, and GGOV1 governor models are Vs = VOTHSG + VUEL + VOEL
studied. Figure 2. Block diagram of SCRX exciter model
(Courtesy of Siemens PTI PSS®E).
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Table 8. Sensitive Parameters of SCRX exciter with
respective to reactive power change
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Figure 3. Response of SCRX gain reduction ratio (T ,/Tg) change
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* The sensitive parameters of the tested exciter and governor models, including input parameters of the model, are
identified and ranked according to the severity of their influence on the forced oscillations.
The gains of the excitor models and the turbine gains in the governor models are the most influential parameters.
* The malfunctioning of the control values of the model can also cause forced oscillations.
The future work includes designing the governor and excitor models in PSCAD to test their influence.
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