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Parameter optimization of multi-machine PSS using evolutionary strategy and considering compensation
effect of PSS in wide frequency range
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Abstract: A new method based on evolutionary strategy(ES) and compensation effect of PSS in wide frequency range for optimal
design of multi-machine power system stabilizers(PSS) is presented in this paper. PSS parameters in one condition may be worse in
other conditions, an objective function which minimizes the angle between AT, and A@ is proposed for the lead-lag parameters

optimization. Then another objective function for maximizing the min damp of system is used to optimize all the PSS’s parameters.
New England 10-machine system simulation results show the effectiveness of the proposed optimization method, and the optimized
parameters possess good robustness on variation of loading conditions and system configurations.
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Tab.1 Electromechanical modes of New England system without PSSs
BT AR BITHA 2 BITHAZ

FFAEH FIEEL/ (%) FFEGE FEEL/ (%) FRLE FH/EEL/ (%)

-0. 6855% j10. 906 6.273 3 -0. 686 £ j10. 9026 6.280 0 ~0. 680£ j10. 8647 6.247 0

-0. 3069t j8. 8874 3.451 6 -0. 3048 £ j8. 879 3.431 0 -0. 3032 j8. 8601 3.420 2

-0. 3431 £8. 6372 3.969 0 -0. 3456 % j8. 6319 4.001 0 -0. 3386 j8. 5669 3.949 1

~0. 2587 £8. 1905 3.157 4 -0. 2596 1 ;8. 1886 3.168 6 -0. 2597 £ j8. 1566 3.182 7

-0. 1316 £7. 4561 1.765 0 -0. 1239+ j7. 4309 1. 666 9 -0. 1295+ j7. 4652 1.734 6

-0.2136£7. 3417 2.908 1 -0. 2194+ j7. 3392 2.987 7 -0. 1234+ j6. 9699 1.770 1
-0. 0782t 6. 4954 1.203 2 0. 1565 j6. 0547 -2.584 4 0. 0399+ j6. 2040 -0.642 8
0. 15651 6. 0557 -2.583 5 -0. 02 % j5. 86 0.003 7 0. 0998 + j5. 5952 -1.782 8
0. 0458 +3. 8751 -1.183 0 0. 0508 % j3. 7365 -1.359 7 0. 1578 % j3. 5583 -4,.431 1

% 2 New England B4 PSS SM ML ER
Tab.2 The optimal settings of PSSs in New England system
p_— PSS &%
K i /4 7 7

Gl 14.801 9 0.477 0 0.085 7 0.494 3 0.026 1

G2 7.656 9 0. 265 8 0.027 9 0.747 8 0.061 4

G3 14.108 7 0.477 9 0.087 9 0.376 6 0.020 7

G4 8.444 3 0.114 5 0.016 0 0.946 1 0.042 5

G5 10. 130 2 0.946 6 0.040 8 0. 160 6 0.031 9

G6 9. 586 7 0.249 8 0.064 9 0.619 2 0.023 9

G7 8.884 5 0.164 2 0.012 1 0.774 2 0.065 5

G8 4,975 8 0.612 3 0.012 1 0.274 3 0.077 2

G9 11.999 9 0.724 6 0.068 3 0.168 7 0.016 7

R 3 New England RFR %K PSS FHNBRIRF R
Tab.3 Electromechanical modes of New England system with PSSs
BITHA L BITHA 2 EBITHA3
FFEHE FEEL/ (%) FFIEME FHLIE EL/ (%) FRILME FHIE L/ (%)
-2.350% j10. 6441 21.558 8 -2.3469+ j10. 638 21.542 8 -2.3279% j10. 596 21.459 1
-1. 6152+ j7. 4979 21.058 4 -1.6119% j7. 4954 21.024 6 -1,6139+ j7. 4531 21. 164 1
-2.9053 £ j7. 4738 36.231 4 -2.9021 % j7. 4675 36.223 6 -2.8434+ j7. 4788 35.538 2
-2.5216% j7.5175 31.801 9 -2. 5190+ j7.5158 31.779 2 -2, 4133+ j7. 5262 30.534 5
-2, 0533+ j6. 2087 31.398 6 -1. 7675+ j6. 2112 27.370 2 -1. 6892+ j6. 2164 26.223 0
-1.6101 % j6. 0895 25.562 1 -2, 0749 j6. 2284 31.605 2 -2, 1595 % j5. 8166 34.804 9
-1.9360% j5. 7370 31.974 8 -1. 4905 j5. 0083 28.525 1 -1. 6154+ j5. 1627 29.862 3
-1. 7975+ j4. 9643 34.046 4 ~1.7968 * j4. 9870 33.896 9 -1, 4100+ j4. 8453 27.940 9
-0. 5636 £ j3. 2331 17. 171 7 -0. 5709+ j3. 0775 18.238 0 -0. 3532 j3. 1224 11.239 9
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