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Abstract: As one of the most effective means to suppress low-frequency oscillations, power system stabilizers (PSS) have been
widely used in power systems. The most widely used power system stabilizer (PSS) in China today is PSS2B. However, due to its
own structural problems, PSS2B has a general suppression effect on low-frequency interregional oscillation modes. The new multi-
band stabilizer PSS4B is expected to solve this problem. However, the multi-parameter and multi-degree freedom of PSS4B bring dif-
ficulties to its parameter tuning. An iterative design approach is proposed for PSS4B stabilizers based on the contoured controller
Bode (CCBode) plot. A PSS4B stabilizer is viewed as two filters connected in series: a band-pass filter and a phase compensator. A
space searching approach is used to tune the phase compensator which ensures that the phase frequency response of the PSS4B
stabilizer is bounded within an acceptable limit. A CCBode plot then helps tune the magnitude frequency response of the band-pass
filter so as to achieve a better stability performance over a wide range of frequency band. Case studies of Kundur's four-machine-
two-area system is reported to demonstrate the effectiveness of the proposed method.
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Tab. 3 Dominant eigenvalues of one power plant in the North
China power grid

B )T-PSS  fRGHEM FRHMEME HiRHz BHE/%

XERER  -0.053%j2.18  0.35 2.44

None .
AHF  -0.950+9.92  1.58 9.53
K -0.0552. 18 0.35 2.52

PSS2B R
AHF  —2.626%j10.03  1.60 25.31
K -0.063j2. 18  0.35 2.92

PSS4B(4) e
AHFE  -5.962+j10.03  1.60 50. 87
K -0.068+j2. 18  0.35 3.13

PSS4B(5) e
AU -8.049+10.05  1.60 62.51
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Tab. 4 Parameters of the PSS4B installed at the typical power

plant
FHT-PSS IR AT BE rp g B R
K, 126 K, 2.7 K 47.6
F_ 0.116 F,_ 0.506 F 12.1
T. 0.3047 T, 0.3984 T. 0.4125
PSS4B(4) v 8 B
T, 0.4620 T, 0.1812 T, 0.0965
T, 0.3047 T, 0.3984 T, 0.4125
T,, 0.4620 T, 0.1812 T, 0.09 5
K, 18 K, 31 K, 68
PSS4B(5)
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Fig. 12 Amplitude-frequency characteristics of three kinds of
power system stabilizers
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1

~5.00044917 X 10°F

13 093.07 x (=170 038.66)

~ 13092.485 35 rad/s
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