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PSS design in a multi-machine system based on equivalent single machine infinite bus power system
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Abstract: Appropriate design of PSS is very significant to damp system low-frequency oscillation in a multi-machine power
system. Though some PSS design methods based on the single machine infinite bus power system are simple and understandable,
there is problem in getting the equivalent model. A new approach, forming Phillips-Heffron model for equivalent single machine
infinite bus power system directly using the linearization matrix diagonal element of Phillips-Heffron mode! for multi-machine
systems and designing PSS by phase compensation method, is proposed. Compared to the algorithm of getting equivalent single
machine infinite bus power system based on bus admittance matrix between generators, it isn’t needed to calculate the parameters and
linearization coefficients of every equivalent single machine infinite bus power system using the proposed approach. The method of
PSS design based on equivalent single machine infinite bus power system is brief, with clear physical notion and little computational
requirement. Testing computation and comparison show that the effect of enhancing damping by the method of designing PSS based
on equivalent single machine infinite bus power system is not poorer than that of some uniform and coordinate methods.
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Fig.1 Linearization model for single machine infinite
bus power system
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Fig.2 Linearization model for multi-machine power systems
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Fig.3 Equivalent single machine infinite bus power system
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Tab.1 Modes of six machines systems

" % PSS 8 ET KENEEE ET YMNEEE B B AR S

A SRAEK - =

P FHHERA 4 FEJE b wFHR fth WX R/t wHEA RELJE EE
1 ~0.282 6j20.078 2 0.0141 | -453724j18315 | 02405 | -15.649+21.947 | 0.5806 | —0.2205+24.072 | 0.0090
2 -0.382 311.909 5 00321 | -63680£12.387 | 04572 | -4.1225%j13.473 | 0.2926 | -3.1924%j10.7603 | 0.284 4
3 ~0.174 5£j10.245 3 0.0171 [ -0.40629+j9.802 | 0.0410 | -0.42518+j9.889 | 0.0430 | -2.8968+9.3825 | 0.2950
4 -0.384 9449.943 4 0.0387 -4.5879+9.524 | 04340 { -4.79724j10.365 | 04200 | -2.18494j6.5905 { 0.3147
5 -0.372 974j7.889 4 0.0472 | -092487+j6.892 | 0.1330 -1.567 0j7.167 | 02136 | -148764j5.1122 | 02794
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Tab.2 Modes of ten machines systems without PSS and with PSS
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1 -0.263 1§7.762.6 4 0.033 9 | —21934+7.3286 | 0.286 7 | -1.77324§7.3634 | 02341 | -1.712¢j9.011 0.186 7
2 -0.313 5j7.778 8 7 0.040 3 | -1.7270473383 | 0.220 1 | -2.0344%72270 | 02710 | -1.593+9.163 0.1713
3 ~0.299 6§7.630 1 7 0.039 2 | -1.9428+j72224i | 0.259 8 | -2.0787%j7.1856 | 02779 | -1.120%j8.671 0.128 1
4 0.010 6+j6.430 0 1 —0.001 7 | -1.1956+6.4094 | 0.1834 | -1.3665+6.2576 | 0.2134 | -1.160+j7.465 0.153 6
5 -0.216 8+j6.542 1 2 0.033 1 | -1.5690+j6.0820 | 0.249 8 | -1.6330+j6.0829 | 0.2593 | -0.939+j6.998 0.133 0
6 0.096 7+j5.519 1 10 —0.017 5 | -12110+5.7712 | 0.2054 | -1.25425.7195 | 0.2142 | -1.924%j7.257 0.256 3
7 -0.114 4£j6.121 5 8 0.018 7 | —0.8714+j52044 | 0.1651 | -0.8916x§5.1353 | 0.1711 | -1.177j6.294 0.183 8
8 0.040 2+§5.756 5 5 -0.007 0 | -1.0621+j53883 [ 0.1934 | -1.1114%j53444 | 02036 | -1.414j5.657 0.2425
9 0.024 5+j3.136 9 10 —0.007 8 | 04858427547 | 0.1737 | -0.5066+j2.7035 | 0.1842 | -0.834j3.385 0.2392
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Tab.3 PSS installing order and the minimum damping ratio with PSS in the ten-machine system

i PSS HINMLAF 1,5,10 2 4 9 7 3 8
T KBNS EE 0.033 096 0.039 815 0.044 61 0.054 786 0.071 478 0.105 99 0.165 14
ET YENSER 0.033 096 0.039 729 0.044 469 0.055 282 0.069 661 0.11892 0.171 07
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