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The Development of Adaptive Generator H  Control System for Stability and

Robust Control of Power Systems

Tsutomu Michigami

In Japan, since the development of high density and large-scale power system, the multimode oscillations occurs in the generator
connected with this the modern electric power system. There have been mixed mode between the power systems and many others
oscillations, such as the SSR and crosé-compound machine oscillations, which is specific mode oscillations of generator. To date, most
major generators in trunk power system are equipped with supplementary excitation control, commonly referred to as the
conventional PSS. However, low frequency oscillations still occur in system. In this paper, first the development of adaptive He, control
system for stability and robust control is explained. Then, a goal for control design is verified by simulation on the actual model with

new adaptive H,, control system.
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Fig.1. Structure of adaptive H,, control system
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Fig.2. Procedure of full-mode automatic detecting system
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Fig.3. Modeling waveform of multimode oscillations
T &1 BEE-REEogEmtARIc ke —ERIEER -
Table 1. Results of a package detection of automatic detecting system for multimode oscillations .
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A — A To AT n | 4E2 B H A E =835
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A EE-FR) | 2 0.025 30 0.032 0.145+j6.28,-1.37+33.49,-0.312£j1.75 0.148+36.28
2
2
2
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Table 2. Results of full- mode automatic detecting system for multimode oscillations.
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Table 3. Parameters of full-mode detecting system

Case | RIHBED#ER | To AT n | nb/na
A 2DOFEREATEE | 2 0.025 |25| 9/10
R | 24T—FeE— | 2 | ©0.025 | 25| 9110
Y | ROEARTHRE | 25| ©0.025 | 25| 9/10
B | &#Mi1+702% | 1 0.01 30 | 9/10
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BF | &— RERKRHE
B | 23— REEEK | 14 | ©o.0v3 |30 910
-V R 5 TRIE 2 | @ns50.3 | 30| 9/10
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Table 4. Parameters of generator

P M, Xd, Xd,Xq, Xd”, Tdo’,Tdo", Tqo"
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Table 5. Eigenvalues of modeling waveforms

EAE ¢ [pul . wn [rad/s]
r—2Z A REE—R
FJED-4.06+j97.6 @ 0.042 ® 976
FNED-1.11+j20.4 ® 0.054 ® 205
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Fig.5. Automatic parametric modeling waveforms
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Table 6. Transfer function of Hy, controller
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Table7 Eigenvalues with adaptive He, design

EA1E ¢ [pul wn [rad/s]
A HiEEO (P S S
-0.103+j2.09,-4.80+56.43 0.049,0.598 2.09,8.02
-4.81£519.4,-4.56+3101 0.241,0.045 20.0,101
<0.981+j1.14,-10.3+522.2 0.653,0.421 1.50,24.5
-37.6+j34.9,-0.112+52.10 0.733, 0.053 51.3,2.10
-131.0+5147.0 0.666 1970
-47.1,-101,-389 Heo/ AN 0.670
A% (PSSA)
-1.07+;j1.69,-4.78 +36.34 0.536,0.602 2.00,7.94
-4,78+j19.4,-4.56 15101 0.240,0.045 20.0,101
-0.981%51.14,-10.3+522.2 - 0.653,0.422 1.50,24.5
-37.61+j34.9,-0.126 +52.10 0.733, 0.060 ' 51.3,2.10
-131.0+j147.0 0.666 197.0
-0.222,-47.1,-101,-389 Ho/ Vin 0.167
B : #li#E® (P S S4B
-0.025+32.10,-2.48 +:j7.43 0.012,0.317 2.10,7.84
-3.39£j20.5,-5.07+j99.8 0.163,0.051 20.8,99.9
-1.36+j0.76,-12.5+j10.9 0.872,0.752 1.56,16.6
-52.0+3j33.9,-1.02+;1.75 0.838,0.505 62.1,2.03
-114.0+5157.0 0.587 194.0
-47.1,-101,-235 Heo/ s 0.176
B : #lf##&@ (P S SA)
0.779+j1.64,-2.43£7.26 0.429,0.317 1.81,7.66
-3.40+j20.5,-5.07+j99.8 0.163,0.049 20.8,96.6
-1.40+50.80,-12.3+j11.0 0.869,0.748 1.61,16.5
-52.0+j33.9,-1.38+j1.73 0.838,0.624 62.1,2.22
-114.0%5157.0 0.587 194.0
-0.222,-47.1,-101,-235 Hm J IV 0.145
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Fig.9. Step responses of with and without PSS
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Fig.8.Block diagram of adaptive Hc, control system
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Fig.10.Step responses of adaptive Hy, control system
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Fig.11.SV Frequency responses of adaptive Ho, system
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App.Fig.1. Procedure of waveform modeling
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