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Fault Detection of Gantry Crane System By using Observation Technique
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Abstract

This paper presents a fault detection and isolation algorithm for highly reliable gantry crane
system. The algorithm is constructed by multiple PI observer technique, and the magnitude of
actuator fault can be estimated by using integrated estimated output error. Also, the complex
actuator and/or sensor fault can be detected and isolated by monitoring the integrated error and
the estimated state error. Considering the actuator and/or the sensor fault, we verify that these
fault can be detected and isolated through simulation. Lastly, we show a simple reliable control
method by using the detected fault signal and an added observer.
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Table 1 Parameters for gantry crane system
Symbols Values
r Trolley position [m]
[’} Sway angle [rad/s]
l Lope length 20[m}
M Trolley weight 5,000(kgl
D Damping coefficient 60
M Spreader mass 4,900(kg]
My Container mass 33,500[kg]
g Gravity acceleration 9.8[m/s?]

Table 2 Fault magnitudes and Its Thresholds

Ttems Fault Thresholds
Magnitudes
Actuator 200[N] 0.0735

Trolley position sensor —0.05[m] 0.1

Trolley velocity sensor —0.01[m/s] 0.01

Sway angle sensor —0.1{rad} 0.2

Sway ang. vel. sensor | —0.0022[rad/s] 0.011
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