Jua gal) daala
WRRER?

) daal) Gilhe] RAS B ASH) (3l
\gandlliy gkl 20

Calyaly

Oal Guigd daaa a2 S daaa Jails L3

» 2011 2 1432



AadAl)

b Ll 5 L 55 S nd) 61 laiud) (il <l Aiall S ad) e
¢aaad 8 Cildac V) oda g dabiae Qlaci ) (e et o)) ¢Sy Sl 1S diall S jadl)
aldas o ohatl 4y 55 uia s Ao dala @llia Gl Apmyiial Gigie G ) Jsdil) Cag yka Cans
Llaall Jlael Jidi dal e 5 S0l Lelal jo 8 oY) o2a (S o 508 ¢ S 48) pe
Jandl (e ASLall 5 AT A gaaall g Ao yuall e <l yidll s 5 LG8l

N all @ el Al D) e A shaial T35 5 SalS Lapanad Canll 128 a0y
ARl ae ) sl (S 8 Cuaddinl Aaad N daulall sl Lely a3 skl
DLl o il e gl ADE aladinly Lpadidiy o paall Gaad il Al el
el Cse e e ) (e g5l 30 and g dul o Cadi Cas Cisealls 1Y
&,\L‘:j,o“)jﬂ\J}MB\.JBA(:\AQ},@\}@J\EJ;AH ‘}Sﬁe&j")\jﬂ‘ ;)ﬂ\u\.\d‘}u&}
B s el dasads ao guall s o sad A Leia 408 )l 5 LEY)

lSa) Led )5 Y) Ao s danay Jalais L) danay Jilas s ) eeilial) iy
vie ellyy dle 48y peanidn s Slall 4,S0lShall 5 4l <)l lac V) alase (2SS 83 508
o Db maall JUL aokiil) 2o 55 dapia g dedaial) 3 LaY) el auliall daall jLaal
O A Jall il o yedal LS 23l Leala) sl 5 ) 5] Cilisuaia (S5 auda e Ble) ye
30 )lie 2K AL g Adarny (pmndl g CadS 408 aad & ) Jaid) e Al A5 seall daad)
daladll e (i€ b Lo giad 4lle 48 Qb (el mili cuaef 8y Llile ae
,Q\‘)jﬂ\))u'é\h\a.ae&gjac}

DAl s e s 08 & Gl CadSl) A glaie Al Cadi S (e
AW ekt M e @y el Gasdll ) g sl G50 DS Al maall 5 cauliall
Slo L g Cua daelilaa¥) duaadl 48N e el J5Y) AKY Gl shaia
G el Sl e e a8 A0El deglaiall Ll Alalaid) e s sl (ilacl) Caig
Ay ad paad y S Qlae | andidal 4y il daacaddl) 4 jeddl e Taldie ] dda p

Caaaie ) 88 AN Ao slaial) Lal Lga) s ASLall Al e Jiaia y ) o yz a8 Cam Dlle



oaad il il 48 5 da plaiall 3 WS 3L ) e dolaall s3a Ciaelu dnaal) ASEN CYAAIS
O SN o 3l A gl b daal Yiadl ol Aladaiall Cilac ) CadS ApiSaly i
il dglee oL 8 dpaaal) A<l ) LAY canl ) i) sk



Abstract

Induction motors with squirrel cage rotor are more reliable and
widely used in industrial applications, because of their low manufacturing
and maintenances cost, robust, and hardness construction. However, the
induction motors, like any machine can be exposed to different types of
fault, These faults may occur due to operating conditions or
manufacturing defects. Therefore there is an urgent need for developing
an efficient monitoring system with the ability to detect these faults in its
early stages in order to reduce maintenance processes and reduce the
unscheduled downtimes.

This thesis presents a design and implementation of
computerized condition monitoring system of three-phase induction
motor, used to detect and diagnose most of the mechanical and electrical
defects of the motor and diagnosed based on three types of sensors:
current, vibration, and acoustic. Several types of faults, including bearing
defects, broken rotor bars, air gap eccentricity, shaft misalignment, and
rotor rub have been studied and tested. Fault information have been
extracted using deferent digital signal processing techniques, like Fast
Fourier Transform, Wavelet Transform, etc.

The results showed that the motor current signature analysis
(MCSA) and vibration signature analysis have great ability in detecting
and diagnosing most electrical and mechanical machine faults with high
accuracy, when choosing the appropriate number of samples and adjust
the correct numbers of the sampling frequency, as well as taking into
account the position and location of vibration sensors and choose the
appropriate measuring direction. The results showed that the acoustic
signature technique is the simplest and cheapest detection and diagnosis

technology compared with other techniques, and has given high accuracy



diagnosis results, especially in detecting bearing faults and the shaft
misalignment.

In order to automate the detection and diagnosis system to be
able to take the right and appropriate decision of the machine condition
without expert person, three intelligent systems have been developed. The
first is based on the artificial neural network (ANN), where characterized
its ability to detect individual faults. The second system is based on the
expert system that is programmed depending on the specialized human
knowledge to diagnose machine faults and identification its severity with
high accuracy, through giving a detailed report about machine parts
condition. While the third system is based on artificial neural network and
expert system together, by feeding expert system outputs to the neural
network. This process helps to increase the efficiency of the system and
the accuracy of faults detecting and diagnostic results, and characterized
by the possibility of detecting the simultaneous faults at the same time, as
well as to reduce the amount of data to be entered to the neural network

during the training phase.
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