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Design and Reliability Evaluation of ETS Control System
Based on Triple Modular Redundancy

Z0U Jian-xiao, XU Hong-bing, and ZHANG Zhen-gian
(School of Automation Engineering, University of Electronic Science and Technology of China Chengdu 611731)

Abstract Aiming to the high-reliability and high-safety requirements of steam turbine protection system, an
emergent trip system (ETS) based on the triple modular redundant (TMR) tolerant technology is presented in detail
in this paper. The signal sampler, system bus, main controller, and output module are designed in TMR structure. A
method of self-monitoring of intra-channel and cross-monitoring of inter-channel with synchronization strategy is
presented to realize fault processing and isolation. Through setting voting process in input data, output data, and
H-pattern hardware structure, and adopting preset adaptable voting mechanism, the two failures-operation and three
failures-safety of the ETS system are realized effectively. Taking into account of maintenance, reliability and safety
reguirment of the system are analyzed based on the Markov model. Simulation results show that the system has a
high reliability and high safety. Field commissioning and longtime electrified trials prove that the system satisfies
the requirement of ETS safety protection system.
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