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Nonlinear robust passive control for power system stability enhancement with wind power integration
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(1. Guangzhou Shuimutech Co., Ltd., Guangzhou 510898, China; 2. Faculty of Electric Power Engineering,
Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Large-scale integration of wind power brings great challenges for power system stability. Because of the
randomness of wind speed and generator parameter uncertainties, it is difficult for conventional Proportional-
Integral-Differential (PID) control to achieve a satisfactory control performance for a Doubly-Fed Induction Generator
(DFIQG). In this paper, a novel Robust Passive Control (RPC) is proposed to improve the stability of a power system. First,
the generator nonlinearities, parameter uncertainties, unmodelled dynamics and wind speed randomness are aggregated
into a perturbation. Then, fast perturbation estimation is achieved by a nonlinear Extended State Observer (ESO) in
real-time. Online complete compensation of perturbation is realized by RPC. Subsequently, considerable system damping
can be injected to improve the transient responses of the DFIG under various operating conditions. Finally, four cases,
such as step change of wind speed, voltage drop at power grid, inter-area type disturbance and generator parameter
uncertainties are simulated and studied. Simulation results verify the effectiveness and robustness of RPC under various
operating conditions.
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(Real-Time Digital Simulator, RTDS)*} GSC ] RPC
WATHIS, DUHTE A DFIG i R4 vt
FAE Z WL R G h PRI n AT

LB
() RASH
w, =100z rad/s, o, =1.0p.u., o, . =129p.u,
Ve o —1.0 p-u.
(2) DFIG 2%

P..=10MW, R =0.005p.u., L, =4.0pu.,
R=11R, L =10L ,L =1005L_,
L2
Li=Lg= % =L, /R, R=R+R,,
R, =(L, /L)R
(3) KEEHLZH
p=1225kg/m’, R=58.59m>,
v =15m/s, 4,, =6.325,

wind_norm
H, =44s, B .=15deg.
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