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Fault diagnosis system of the short circuit conditions in windings for synchronous

generator

Nakwon Jang' - SungHwan Lee'
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Abstract: As the increasing of capacity and technology of power facilities, rotating machines are getting high-
er at capacity and voltage scale. Thus the monitoring and diagnosis of generators for fault detection has at-
tracted intensive interest. In this paper, we developed fault diagnosis system for monitoring the fault oper-
ations in bad power systems. In order to verify the performance of this fault diagnosis system, we made the
small scaled testing system which has the same winding structure of the real synchronous generator. The mag-
netic flux patterns in air-gap of a small-scale generator under various fault states as well as a normal state
are tested by hall sensors and the fault detection system.

Keywords: Synchronous generator, Rotating machine, Fault diagnosis system, Magnetic flux, Short circuit con

ditions in windings
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Figure 3: Structure of rotor
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Table 2: Specification of Hall effect sensor

Supply voltage 45 ~6V
Sensitivity 1.3mV/G
Bandwidth 30 kHz

Temperature range 40 ~ 125 C

Figure 4: Rotor for synchronous generator

Table 1: Specification of synchronous generator

w | FEE A 5V T3 30Hz

2 | &= | 1,800rpm T 3.23mm

71| AN W7 | 188 mm | 3 AA}F £17 | 181.54mm
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Figure 5: Hall effect sensor for measuring air-gap

magnetic flux

Figure 6: 2 pole synchronous generator for fault test
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SysCLK_Init(); // Initialize Oscillator
PORT_Init(; // Initialize Crossbar and GPIO
UARTO_Init(); // initialize UARTO
ADCO_Init(; // Initialize AD Converter

i

ADHZ 100 HE¥
ChangemVolt(); // AD Converter

l

RS232H %
MODBUS Protocol

FND Display
|
Figure 7: Algorithm of fault detection system for

synchronous generator
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Figure 8: Block diagram of fault detection system
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obtain the initial guess of amplitude and damping, a,, b,
K=0

N
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| Update the weights, w, with respect to a,, by |
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Perform exponential fit using Least Square method with
the new weight to obtain the new amplitude and
damping,
a1 by
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(a1 — a)

A

< tolerance

and

Output
e, Bra

by)

b,
( kT T tolerance
by

| K= kel
|

Figure 9: The flow chart of exponential fitting

for i = 1 to 5
[& cquire data]

if (== 1)

Initialize = True
else

Initialize = False,
if (i == 35)
EndOfData = True
else

EndQOfData = False;
Set polarity (peaks or walleys), width, threshold
Call PeakDectector function

Copy the output values to different wvariables so they
will not be overwritten during the next iteration.

next i

Figure 10: The algorithm of peak detection
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Figure 11: The screen of diagnosis program
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Figure 12: Air-gap magnetic flux at normal state
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Table 3: The short circuit fault cases of rotor

& | Case | ©E #ojo] | @& AXS4
Cl 23 2
S1 —
2 3 4 2
C3 45 2
S3 —
C4 234 3
C5 345 3
S5 —
C6 2345 4

Table 4: The fault diagnosis table of rotor windings

HeAba gl

Z7)7
A | AN | TS
| FFAS | exoaa | ;
Mz | Fag dlole | |
[mV] vy | A
m m
HlolE]
1 39385.4 32088.1 0.81
2 43101.2 40426.9 0.94
3 27123.1 25360.7 0.94
4 34361.4 30433.5 0.89
5 41216.7 44156.2 1.07
6 38618.0 43064.3 1.12
7 43051.0 38546.8 0.90
8 422442 43270.7 1.02
9 41796.5 44163.6 1.06
10 44878.1 43826.0 0.98
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Figure 13: Air-gap magnetic flux according to
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