CHAPTER VI
DEVELOPMENT OF SOFTWARE
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6.1 Introduction
The software is developed based on fault detection algorithm in excel platform. The
software starts with the inputs of the motor to be analyzed. The screen shot for the

same is given below.
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The instantaneous samples of the voltage and current are transferred to the FFT
software, wherein the signal is converted into its frequency spectrum. These values

of frequency and magnitude of signal are transferred to Excel for analysis.

6.2 Software Description

6.2.1 Power Quality Module

The first step towards analysis is the calculation of RMS values of three voltages
and three current. These are performed under software module of power quality. It
also calculates the power factor, voltage variations, current variations, THD in

voltage and current. The screen shot for power quality module is given below

ID Microsoft Excel WITH FAULT 5turn 5<imp
Ed* ¥mw Insert Format loois Qata Window Help

-LA-* N A-.S «o * -J-L1
-1 - B j u mr»ai i v. - ef “EEE _ - 3»-A. -1
-6 - fi. =((SUMSQ(J7 J30))/J6*2)'O 5)*100
A B C D E F G

ZJ 1|POWER FACTOR 0.707

8

9 2 CURRENT VARIATIONS

10 PHASE

11 R 1.90 A

12 Y 1.94 A

13 B 1.84 A

14 CONCLUSION Current variations are negligible
15

16 3 VOLTAGE VARIATION

17 PHASE

18 R 421 \

19 Y 417 \"

20 B 417 \

21 CONCLUSION Voltage variations are negligible
22

23 4 THD

24 Current 1.29 %

25 Voltage 2.47 %
i« « » m\ Details \power quelity/ Loading / Rotor bars / Eccentricity / misalignment / Stator / E|<
iDtaw- AUoShap™ N\ C1QJI 4C I J' TAT=""E N 38

TECHONOtOGY DOC. WITH FAULT 5turn 5...

Photograph No. 6.2: Power Quality Module

6.2.2. Motor Loading Module

It calculates the input power taken by the motor, Av, voltage , Av. Current, Line
frequency from the Instantaneous samples of the voltage and current. It also

calculates the slip/speed of the motor from the current signature /spectrum of motor.
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Based on the speed of the motor and input parameters, it also estimates the loading

and efficiency ofthe motors. The Screen shot of this module is given below
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Photograph No. 6.3: Motor Loading Module

6.2.3 Rotor Bars

This modules evaluates the healthiness of rotor bars and end rings based on current
spectrum /signature. It calculates the possible fault frequencies and finds it
magnitude from current signature. It also calculates the motor slip ratio and based on
this ratio it estimates the healthiness of the rotor bars and end rings. It also displays
the current signature for that particular frequency and possible fault frequencies. The

screen shot for the same is shown below
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Photograph No. 6.4: Rotor Bar Module

6.2.4. Eccentricity Faults

This module evaluates the healthiness for motor with respect to eccentricity inside
the motor. It calculates the all possible fault frequencies. It also finds the magnitude
of these frequency components. It displays the current signature in the respective
band of frequency. Based on the algorithm the magnitudes are compared and

decision on the type of fault is given. The screen shot for the same is given below
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Photograph No. 6.5 : Eccentricity Module

6.2.5. Misalignment / Unbalance
This module gives the information about the misalignment /unbalance between the
motor shaft and load shaft. It calculates the frequency components and display the

current signature in the respective band of frequency.
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Photograph No:. 6.6: Misalignment/ Unbalance Module
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6.2.6 Stator Faults

This module analyzes the stator faults. It calculates the possible fault frequencies. It

also calculates the magnitude of the same and displays the current signature in the

respective bands of frequencies. The screen shot for the same is given below
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Photograph No. 6.7: Stator fault Module

6.2.7 Bearing Faults

This module gives the information about the typical bearing faults. It calculates the

bearing fault frequencies based on the dimension of the bearing. It also calculates

the magnitude ofthese frequencies. It displays the current signature in the respective

band of frequencies.
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Photograph No. 6.8 Bearing Fault Module

The above analysis along with the signature can also be printed as per the will.
Software alone will not be able to interpreted the analysis made, hence the human

interpretation based on the fault detection algorithm is also suggested.

6.3 Conclusion

The software is developed as per the fault detection algorithm. It predicts the
fault frequencies for different kinds of faults. It also searches the required
frequency in the spectrum of voltage and current both and gives the
conclusion about the health of motor based on fault detection algorithm.

However some degree of human intervention is required.
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