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Fault propagation analysis for an induction motor- centrifugal pump system
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ARTICLE INFORMATION ABSTRACT

Fault propagation analysis is a method based on graph theory used to study the propagation of the
effects of faults and disturbances in the system parts. The inclusion of fault propagation and interference
of fault and disturbance effects in the design of fault detection algorithms increases reliability and
reduces false alarms in critical equipment. In this paper the failure mode and effects analysis (FMEA)
method was used to prepare a list of the possible faults and disturbances of each part of a system
including of an induction motor and a centrifugal pump. Then a logical model is obtained through the
fault propagation analysis to explain the connection between different parts of this system and the
propagation of the electrical, vibrational and process effects. This model can be used to consider the
propagation of the effects of faults and disturbances in system parts, and the interference of these effects
and to select the appropriate effects or sensor configurations required for robust fault detection. The
concept of this method is illustrated in this paper by applying this technique to an experimental system.
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Table 6 the effects have been selected in mechanical part of pump
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Table 7 the effects have been selected in inlet of the pump
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Fig. 2 graph presentation of the interconnection of motor-pump system
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Fig. 3 graph presentation of the interconnection of system, the vertex
representing the electrical part is the last vertex and the loops in the
graph are omitted.
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Fig. 4 graph presentation of the interconnection of system, the vertex
representing the mechanical part of motor is the last vertex and the
loops in the graph are omitted.
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Fig. 5 graph presentation of the interconnection of system, the vertex
representing the hydraulic part of pump is the last vertex and the loops
in the graph are omitted.
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Fig. 7.picture of experimental system
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Table 8 the measured effects of faults in experimental system
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