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Fault isolation and parameter estimation of marine main power
plant based on bicausal bond graphs

HUANG Lin, CHENG Gang, ZHU Guoqing, CHEN Yutao
(Research Institute of Equipment Simulation Technology, Naval University of Engineering, Wuhan 430033, China)

Abstract; Aiming at the inherent characteristics of complicated structure, multiple fault types and system uncertainty of marine main power

plant, a quantitative algorithm for fault isolation and parameter estimation based on bicausal BG ( bond graph) was developed. Based on sensor

configuration scheme, the system bicausal BG model was built. By analyzing the model causal path, the system ARRs ( analytical redundancy

relations) were derived and the fault signature matrix was obtained. The LFT (linear fractional transformation) BG model was developed for fault

simulation. Through coupling LFT and bicausal BG models, the fault isolation and parameter estimation of marine main power plant were realized

and the effectiveness was validated by MATLAB/Simulink software. Results show that the bicausalled BG helps to simplify ARRs deviation, and

the fault isolation and parameter estimation can be effectively realized and the fault status can be tracked and predicted by analyzing the element

constitutive equation of bicausalled BG.
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Fig. 1 Bond graph model of the marine main power plant
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Fig.5 Bicausal bond graph model of the marine main power plant
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Fig.7 Coupling model of the marine main power plant
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Fig.8 Residuals response when engine efficiency decline
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