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Abstract

The application of hydraulic secondary regulation technology in large inertia rotary system can
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recover braking energy. In this paper, aiming at the problems of parameter uncertainty and insuf-
ficient tracking accuracy caused by unknown external disturbance in large inertia rotary system
based on hydraulic secondary regulation technology, an adaptive robust controller with prede-
termined performance is proposed. By combining the predetermined performance with the adap-
tive robustness, the unknown parameters of the large inertia rotary system are estimated, and the
Lyapunov function is used to guarantee the global stability of the whole closed-loop system. The
simulation results show that compared with PID and ordinary adaptive robust control, the con-
troller designed in this paper can make the large inertia rotary system have better tracking accu-
racy and higher robustness under the same working conditions.
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Figure 1. Structure diagram of large inertia rotary system based on hydraulic secondary regulation technology
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Table 1. System simulation parameters
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1) PID: k, = 2000 (L34 25)s ki = 500 (FA4r3#25); kg = 50 (T4 25);
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Table 2. Tracks performance indicators
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Figure 2. Comparison of Angle tracking effects of different algorithms
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Figure 3. Comparison of Angle tracking errors of different algorithms
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Table 3. Speed tracking performance indicators
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Figure 4. Comparison of angular velocity tracking effects of various algorithms
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Figure 5. Comparison of angular velocity tracking errors of each algorithm
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