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Fig.3 Exhaust pressure adjustment curve with an individual

actuator failing when changing the first-stage exhaust

pressure setpoint
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A self-healing control strategy based on an adaptive sliding mode
under actuator fault conditions in a flow regulation system

HONG HuaiBin' DUANMU Jun® JI Jie’ LI Biao> WANG Yao'”

(1. Beijing Key Laboratory of Health Monitoring & Self-recovery for High-end Mechanical Equipment, Beijing University of Chemical Technology,
Beijing 100029 ; 2. National Pipeline Network West-East Gas Transmission Branch, Shanghai 200122 ; 3. National Pipeline Network West-East
Shanxi Gas Transmission Branch, Taiyuan 030000, China)

Abstract; In order to solve the problems of actuator failure and deviation in the stepless flow regulation system of a
reciprocating compressor, an adaptive self-healing control method based on a sliding mode variable structure fault-
tolerant control is proposed in this paper. The nonlinear state space equation between the output buffer tank pres-
sure and the working load is first obtained by deducing the thermodynamic formula of the flow regulation system.
Then, by introducing adaptive control parameters to adjust the controller output online, the setpoint tracking per-
formance is improved, as is its robustness in the face of external disturbances and actuator failures. The stability of
the closed-loop system is subsequently proved based on the Lyapunov method. Finally, the numerical simulation re-
sults show that the proposed adaptive sliding mode control strategy can effectively recover the gas flow regulation
system of the reciprocating compressor under actuator fault conditions, and ensure the stability and robustness of the
system.

Key words: sliding mode variable structure; fault-tolerant control ; flow regulation; self-healing; actuator fault
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