Journal of System Simulation

Volume 30 | Issue 8 Article 39

1-8-2019

Current Sensor Fault Diagnosis for Induction Motor in Vector
Control System

Sun Kai
1. School of Electrical and Electronic Engineering, Shandong University of Technology, Zibo 255049,
China;;

Baina He
1. School of Electrical and Electronic Engineering, Shandong University of Technology, Zibo 255049,
China;;

Sarah Odofin
2. Faculty of Engineering and Environment, University of Northumbria, Newcastle NE1 8ST, UK;

Gu Yu
3. School of Automation, Beijing Information Science & Technology University, Beijing 100192, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial

Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss8
https://dc-china-simulation.researchcommons.org/journal/vol30/iss8/39
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss8%2F39&utm_medium=PDF&utm_campaign=PDFCoverPages

Current Sensor Fault Diagnosis for Induction Motor in Vector Control System

Abstract

Abstract: A current sensor fault diagnosis method of induction motor in vector control system is
proposed. A state-space form including sensor faults and environmental disturbances/noises of
induction machine is described. An augmented observer is designed to simultaneously estimate system
states, and current sensor faults. To attenuate the effects from the environmental disturbances/noises, a
genetic algorithm is employed to design observer gain by minimizing the estimation error against
environmental disturbances and noises. A simulation model based on Matlab and real-data of the
induction motor collected by experiment is utilized to validate the proposed methods, which show the
efficiency of the proposed sensor fault diagnosis approaches. The proposed methods have great
potential to improve the reliability of the real-time operation of the induction motor drive systems.
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Abstract: A current sensor fault diagnosis method of induction motor in vector control system is
proposed. A state-space form including sensor faults and environmental disturbances/noises of induction
machine is described. An augmented observer is designed to simultaneously estimate system states, and
current sensor faults. To attenuate the effects from the environmental disturbances/noises, a genetic
algorithm is employed to design observer gain by minimizing the estimation error against environmental
disturbances and noises. A simulation model based on Matlab and real-data of the induction motor
collected by experiment is utilized to validate the proposed methods, which show the efficiency of the
proposed sensor fault diagnosis approaches. The proposed methods have great potential to improve the
reliability of the real-time operation of the induction motor drive systems.
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