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Fig.1 Heffron-Phillips model of generator
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Tab.1 Parameters of generator
and its exciting system

X, X X, M T, K. T.
0.2950 0.0697 0287 60.6 6.56 10 0.95
02495 0.0531 0.237 716 570 10 0.95
02620 0.0436 0258 572 5.69 10 0.95
0.6700 0.1320 0.620 52.0 540 10 0.95
0.2540 0.0500 0.241 69.6 7.30 10 0.95
02950 0.0490 0.292 528 5.66 10 0.95
02900 0.0570 0.280 48.8 6.70 10 0.95
02100 0.0570 0205 69.0 4.79 10 0.95
0.0200 0.0060 0.019 1000 9.00 0 0.95
0.1000 0.0310 0.069 84.0 10.20 10 0.95
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Tab.2 The initial eigenvalues without real part

i~
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S

WIE (TC5EH) BACIR AL S AR
j3.2324 12 ~0.1466+j3.1500
§5.0661 13 ~0.1239+j5.0430
j5.3878 26 ~0.2211+j5.3398
162263 17 ~0.1244+j62145
j6.0785 137 ~0.1671+j6.0636
74310 32 ~0.1305+7.4268
74762 35 ~0.1305+j7.4268
j7.8122 103 ~0.2338+j7.8005
j7.6881 85 ~0.2255+j7.6813
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Tab.3 The initial eigenvalues with real part

PIE (A S AR EL SUmEAR
-0.3308+j3.2324 7 -0.1466+;)3.1500
-0.2079+j5.066 1 12 -0.1239+j5.0430
-0.2624+j5.3878 8 -0.2211+j5.3398
-0.1612+j6.2263 8 -0.1244+j6.2145
-0.2243+j6.0785 12 -0.1671+j6.063 6
-0.1397+j7.4310 8 -0.1305+j7.426 8
-0.2033+j7.4762 8 -0.1901+j7.4646
-0.2264+j7.8122 7 —-0.2338+j7.8005
-0.2282+j7.688 1 6 -0.2255+j7.6813
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Electromechanical mode fast calculation of multi-machine power system
CUI Xiao-lei,ZHAO Shu-qiang,YAN Jian-jie
(North China Electric Power University ,Baoding 071003, China)

Abstract: A fast calculation for the electromechanical mode of multi-machine power systems is

presented ,which avoids both dimensionality calamity and eigenvalue loss. The oscillatory mode (the

imaginary part of eigenvalues) and the oscillatory mode shape (eigenvectors) are calculated with

the classical model. The effect on the electromechanical mode of the

excitation control is

expressed by the additional equivalent damping coefficient. The formula of the real part including

only inertia constants M,damping coefficients D and corresponding eigenvectors is derived to

assume the real part of the eigenvalue,thus working out the initial eigenvalue. Then the inverse

power method is used to calculate all accurate electromechanical eigenvalues rapidly according
to the Heffron - Phillips state matrix of the whole system. The ENGLAND 10 -machine system is
employed to demonstrate the effectiveness of the method.

Key words: multi - machine power system; electromechanical mode; eigenvalue; inverse power

method



