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Abstract The paper presents the results of calculations ohé eigenvalues (associated with electromechanicdignomena) of the

state matrix of the Polish National Power System nael on the basis of analysis of the measured instameous power disturbance
waveforms of generating units in taziska Power PlantThe method for calculations of electromechanicaligenvalues used in
investigations consists in approximation of instargneous power disturbance waveforms in particular geerating units with use of the
waveforms being a superposition of the modal compents associated with the searched eigenvalues aheit participation factors.
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a step change of the voltage regulator referenttageo of
different height in unit KOP113 and unit KOP213 in
Maintaining the angular stability of a power systd#®) taziska Power Plant. These waveforms contain only, o
is one of the most important aspects of the systeignificant modal component associated with thetedene-
operation. The PS angular stability can be assesi¢ledise chanical eigenvaluesg;, in the waveform of unit KOP113
of stability factors calculated on a basis of tHe &ate andi, in the waveform of unit KOP213. In Table 1 there
matrix eigenvalues [1], [2]. The eigenvalues can Isge listed the results of calculations of the eigéres based
calculated with good accuracy from analysis of dotual on the measured instantaneous power waveforms. For
disturbance waveforms occurring in the PS aftefouar instance, Fig. 1 shows the instantaneous power farene
disturbances [1]. The aim of this paper is to daleu in unit KOP213 in case of the step disturbancdefieight
eigenvalues (associated with electromechanical g@henV. equal to —3% of the steady valMgy of the voltage
mena) of the state matrix of the Polish Power 3ygePS) regulator reference voltage.
model interfering in the instantaneous power wawefoof TABLE |
the generating units working in Laziska Power Plant CALCULATION RESULTS OF EIGENVALUES
The power system model linearized around the wgrkig
point is described by the state and output equstjdh

I INTRODUCTION

Unit for AViet = —3%AV,ero
KOP113| A, 1/s 0,88234j7,7264

for AVref = 3% AVrefQ
—1,01764j8,0020

For a disturbance being a step change injitieinput [KoOP213| 4., 1/s —0,8603+j8,2592 —1,01404j8,5071
quantityAU (t) =AU 1(t), the waveform of théth output - I
) R 10t | Japproximating waveforms

quantity (forD = 0 [1]) is given by: ——approximated waveform
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h=1 <
where:A,, — h-th state matrix eigenvalues;, — participa-
tion factor of theh-th eigenvalue in theth output quanti-

ty waveform [1]. The eigenvalues associated witltiomo

. . . . t,s
of genera’glng Umt r_o_tors (electromechanical eigdues) Fig. 1. Exemplary waveform of the instantaneous grodeviation
are of decisive significance. I CONCLUSION

Il EXEMPLARY CALCULATIONS The calculation results of electromechanical eigenv

The method for calculating electromechanical eigenvues based on the measured instantaneous power wave
lues used in investigations consists in approxiomatf forms recorded in taziska Power Plant are different
instantaneous power waveforms in particular geimerat depending on the sign of the introduced step diature
units by means of expression (1) The eigenvamfﬂt @mplltude On the basis of the simulation calcalai
their participation factors are selected iteratived as to carried out, one can conclude that the result nbthin
minimise the objective function value [1]: the case of the disturbance of a negative ampliideore

N accurate, since in that case the effect of nonlities and
£y (4,F)= Z(AF’i m ~DP g (4F ))2 (2) limits on the instantaneous power waveforms is Emal
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