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DESIGN OF NONLINEAR CONTROLLER FOR AC/DC POWER SYSTEM BASED ON
DIFFERENTIAL ALGEBRAIC MODELS
XU Guang-hu, WANG Jie, CHEN Chen, CAO Guo-yun
(Department of Electrical Engineering, Shanghai Jiao Tong University, Xuhui District, Shanghai 200030, China)

ABSTRACT: The M derivative. M bracket and MIMO
feedback linearization based on differential algebraic models
are introduced to the design of nonlinear controller for parallel
AC/DC power system in view of the nonlinearity of power
loads and HVDC in real power systems. Bronovsky standard
form is derived when M relative degree of the system is less
than the system dimension and certain designated conditions are
satisfied. Then the excitation control law and rectifier current
control law for AC/DC system are studied in depth. The
simulation results for a single-machine infinite bus system
(SMIBs) with parallel AC/DC transmission lines show that the
nonlinear controllers have ulterior better ability to damp the
oscillation and to improve the dynamic stability of the studied
system in comparison with the conventional PID controller.
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FEREPEMBFLE EAT 400Mvar [FFIBETE S A, fEigiAR
MIBEL 141 600Mvar (¥ )5k JC T #Mz A1 2000MW ) 514 o
(2) HIAY (UL 1000MVA. 500KV A FEHE) . HifiLk
R B A 3Q, HE HIUA A 2KA, IR B T=0.1s, i H
Pi X =X =009, HALZHN a =15, o =142",
7, =144, y,=19°, B, =B, =1, N,=0.825, N;=0.825
(3) RENZEHIELL 2400MVA, 13.8kV HIEHE).
X =0.37; X 4=0.17; X4=0.85; X,=0.62; T 4o=7.5; H=7.2; D=4.0.
(4> AVR/PSS il R GMEEL (Lt F:
1 AVR FBMBEHLIR SR v R oR h
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