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Abstract: In this paper, the nonlinear robust excitation control of synchronous generator based on the ESO and back-
stepping method is proposed. The model uncertainties are compensated by constructed ESO, and the nonlinear parts of
the model are retained for using back-stepping design method. Stability control of compensated system is designed us-
ing the method of back-stepping. The whole system problem is resolved into low order subsystems design. A simulation
case study has carried out on one single machine infinitive bus system by using the Matlab/Simulink software platform.
The proposed method has strong robustness, its parameters are easy to select, and static and dynamic characteristics
have been verified.
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Figure 1. Single line diagram of the studied power system
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2. % L HLH 3 EE M 7 i 2%
30

- — — -PID+PSS
25 ——— DG-ADRC
PN - ——— ESO-BS
/;2\\\\ \\
200/ ‘\\7\% —
< 15 \
w
10+
5 L
O L
0 1 2 3 4 5

tls

Figure 3. Power-angle response curve for generator
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Figure 4. Speed response curve for generator
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Figure 5. Power response curve for generator
5. & BLALA H Th RN 7 b
14 [~ - —-PID+PSS
DG-ADRC
1201 ESO-BS

U/pu

. . . . . . . . .
0 0.5 1 1.5 2 2.5 3 3.5 4 45 5
t/s

Figure 6. Voltage response curve for generator
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Figure 7. Power-angle response curve for generator
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Figure 9. Power response curve for generator
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