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Design and Verification of Fault-tolerant Control Strategy for Turbine
Speed Transmitter

Gao Feng
Guizhou Jinyuan Co., Ltd. Nayong Power Plant, Nayong , Guizhou 553303

Abstract : As a core power plant in electricity generation and industrial drive systems, steam turbine speed serves
as a critical parameter for ensuring safe and stable operation. The speed transmitter acts as the central
component for collecting and transmitting speed signals. This study investigates fault—tolerant control
strategies for steam turbine speed transmitters under fault conditions. First, it categorizes typical
transmitter faults and their characteristics, establishing a fault diagnosis mechanism based on signal
feature analysis. Building upon this foundation, a composite fault—tolerant control strategy integrating
redundancy configuration and adaptive compensation is designed. Utilizing a "three—out-of-two"
redundancy voting mechanism to eliminate single—point failures, combined with adaptive observers, the
strategy achieves speed estimation and control compensation during fault states. The effectiveness
of the strategy is validated through semi—physical simulation and field condition modeling. Research
findings demonstrate that the proposed fault-tolerant control strategy can rapidly identify transmitter
fault categories, maintain stable turbine speed under fault conditions, prevent system instability, and
provide technical support for the safe and reliable operation of steam turbines.

Keywords : steam turbine; speed transmitter; fault diagnosis; fault-tolerant control; redundant
configuration
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