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This paper describes a method for the A0 sz JRo] EFE ] 9\l°”§ o] 3]

detection of shorted-turn in the cylindrical 2 AFAZTE B8t AR AMe] FHdES

synchronous generator rotor windings based on A = . 3 Axe] AF{F NIz E *]Z_} 9

the discrete wavelet transform. Multi-resolution I Fo4 g YRE FPHow Y - 24T

analysis(MRA) based on discrete wavelet F dE delBgl W3 (Wavelet Transform)S ©]
transform provides a set of decomposed signals £l E4sA

in independent frequency bands. In the proposed

method, shorted-turn detection in rotor windings 2. 0|4 dlojvEl Hel=2 o]l &3t 3 XA}
is based on the decomposition of the rotor HMo| =7zt Ko}
currents, where wavelet -coefficients of these
signals have been extracted. Comparing these 21 gloj=al o=
extracted coefficients is used for diagnosing the
healthy = machine  from  faulty = machine. 211 glojgal uist
Experimental results show the effectiveness of dolug WIS 7S JJHE £ 9 golr
the proposed method for shorted-turn detection o o] &dle] AlFol HEAO A AHHRS =
in the cylindrical synchronous generator rotor Za= wog A (1)1 zo] Aot}
windings.
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Fig. 1 Multi-resolution analysis
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Fig. 2 Synchronous generator with a two-pole cylindrical
rotor and rotor windings
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Fig. 3 Configuration of the system
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Fig. 5 Multi-resolution analysis of the rotor current
for heal thy

3% 62 TEAE EZHAR JIA AF A%

€ TAA nFH JEd T3 Detail el
Ao Aze A g2 SHEH HEE=E 4HE
Aot Detail 59 Gl M2l oA gko] 3133
dde FhdE HE&d whHE st YEdS &
T Uth
Energy i < 83% Short
___________________________________ 7.\

Detail t  Detail2 Detail3 Dewild DetailS  Dewils Detail 7

08 6 SZicte! |88 ZF AFH ofMe] o x| H|1
Fig. 6 Energy stored in each scale in healthy and faulty
rotor windings

15
+ - e
6 Healthy
—&- 25% Short
o | 4. 42% Shon
AN ] T 87% Short
Energy N o LR O SO | TR 4Bl = W 4 83% Short
Pty «/h:« O -ty ~Fr 99% Short
°
o Case 20

O8 7 E7icteh v 8" AL soflAMel of| x| B
Fig. 7 Energy stored in scale 5 in healthy and faulty
rotor windings

" 72 24 A AHAZE F17] A3 o
A3 AFS 208 95T F, Detail 59 %A
A=A #e AR Fde] FTE " EERE Y
Bl Aolt}, TN N5e] oA ghe] i
g HEEE Huy dFE & MAE AL ¢
T At

A ol g B4 ZAE Tt A A4
o] g o5 % g Hed IgF F 3
=

o

2 =TAE oldt dolEdl MFE o] &3y
%7]%‘@71 Hz Ade FNEHES AAG
Re AE7Igd #F d7E FIFA FHA
AFE o8 2AYd 9902 BgF F, g4 27
A FGo e A3 OIILM aka H] ik
24 ¥ A F31eH S 1EE F NS
, A ® B4E FEed 2 7}‘“ S S
5 Ay Z“ﬂ B A FHA Al
g AdS Sste g A g &
A ‘;'—l ol #lelx 7% A% A77F 828

2 S A |

(1] #5483 AT “2A7] 3A= On-Line B 2
AlA| 28 7 1999, 3.

(2] FA71QTF4, “SAddy] Ag 2 Au7|E A, A7)
On-Line ZgA|2%] 712", 20000d 74.

[3] ol&E&, &5, "d7|4L slojBal Wa 2%, zd=
A.

[4] Stephane Mallat, "A Wavelet tour of signal processing”,
Academic Press, 1998.

[5] "The need for shorted-turn detection system”, Generator
Tech Inc., Internet Website, http://www.generatortech.com.

[6] J. Penman, H. Jiang, "The detection of stator and rotor
winding short circuits in synchronous generators by
analysing excitation current harmonics”, Opportunities
and Advances in International Power Generation,
18-20th March 1996, Conference Publication No.419 ,
199.

[7] Wan Shuting, Li Heming, Li Yonggang, Wang Yi, "The
diagnosis method of generator rotor winding inter-turn
short circuit fault based on excitation current
harmonics”, Power Electronics and Drive Systems 2003,
The Fifth Vol. 2 pp. 1669-1673, Nov. 2003.

[8] K. Abbaszadeh, J. Milimonfared, M. Haji, H. A. Toliyat,
"Broken bar detection in induction motor via Wavelet
transformation”, The 27th Annual Conference of the
[EEE Industrial Electronics Society, 2001.

- 478 -



