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Parameter identification of synchronous machine based on a hybrid genetic algorithm

NI Liang-hua, LI Xian-yun
(Power Engineering Institute, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: A parameter extremum optimization model of synchronous machine is developed, in which such error factors as
nonsynchronous sampling and harmonics are precisely depicted. In order to realize accurate identification of transient and
subtransient parameters, a new measuring method based on hybrid genetic algorithm is improved and then applied into solve this
extremum optimization model. In view of that the ordinary genetic algorithm converges slowly and the classic method is sensitive to
initial guess, the improved hybrid genetic algorithm combines the global optimization of genetic algorithm and the strongly local
search of pattern search method, consequently, do not need to calculate matrix derivative and quickly to solve problem without
specifying the initial value of the parameters. Theory and simulation experiments show that the method requires a short data window
and can effectively improve the measurement of the efficiency and accuracy.
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Fig.1 Flow chart of hybrid genetic algorithm
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Fig.2 Waveforms of short-circuit currents
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Tab.1 Simulation parameters and result of example one

in T, ss X, X, x; T, T, s A
(Fitness) 1R R R R R R R
fE fH i i fE fE
/(%) /(%) /(%) (%) /(%) (%) /(%)
I 8.243 068  -00 012 0.0 0.83 0.5 0.55 0.0 031  -0.1 0.01 0.0 1.00 0
Ly e-7 195 519 54 004 989 373 4 005 142 864 72 022 5
@ 13616 068  -03 012 0.0 0.86 3.4 0.55 0.0 030 -1l 0.01 0.0 1.00  0.002
EE % e-5 006 289 541 079 463 987 401 024 826 976 7203 187 502
S 4.4944 0.68 0.0 0.12 0.0 0.83 0.0 0.55 0.0 0.31 0.0 0.01 0.0 1.00  9.950
#) e-6 23 018 54 044 55 172 40 013 20 001 7202 107 501  2¢-4
TRBEAH 0 0.6823 0.1254 0.8354 0.554 0.312 0.0172 1.005
HRXA x [01] [01] [01] [01] [01] [00.1] [0.91.1]
*2 BH 2 HESHRITESR
Tab.2 Simulation parameters and result of example two
MinFuw) Ty Xy ox, X, Tys Tos o 4 A4, A A4, 4
SR 6'542 0.68002 0.12543 0.8467 055393 03079 0.017195 1.00506 0.09984 0.10001 0.10001 0.1
.
B %) x 03342 00239 13526 -0.0126 -13141  -0.0291 0.006  -0.160 0 0.01 0.01 0
T A 0 0.6823  0.1254 08354  0.554 0.312 0.017 2 1.005 0.1 0.1 0.1 0.1
HRIXIA x [01] [01] [01] [01] [01] [001]  [091.1] [00.5] [00.5] [00.5]  [00.5]
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Fig.3 Waveforms of noise currents
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