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Diagnosis method based on HHT of burn fault of doubly-fed induction generator brush ring

LI Siyuan', MA Hongzhong', CHEN Taotao?
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. Jiangsu Electric Power Company Maintenance Branch, Suqian 223815, China)

Abstract: In practical engineering, the fault of brush slip ring of Doubly-Fed Induction Generator (DFIG) occurs
frequently, and the excitation stability of the motor is also greatly affected, which will lead to the disconnection of the
generator set. Therefore, this paper proposes a fault diagnosis method of burn of doubly-fed induction generator brush slip
ring based on Hilbert Huang Transform (HHT). First it uses the PSCAD/EMTDC power system simulation software to
simulate the slip ring burn fault and obtain excitation current through the brush and slip ring before and after fault. Then
fault features are extracted based on HHT theory, and the simulation results and the Hilbert spectra gotten from the
measured excitation current signal are compared and analyzed to verify the feasibility of fault feature diagnosis method.
Finally, the concept of energy quotient diagnostic features is proposed, the energy quotient of features of different fault
levels calculated and then compared with the slip ring surface temperature value measured by the infrared temperature
measuring probe. Their variation trend is analyzed, finding that the periodic frequency the components which is higher
than 100 Hz can be used as the fault feature, and its energy quotient has higher accuracy and sensitivity in diagnosing
minor burn of slip ring. This method provides some guiding significance for practical engineering research.
This work is supported by National Natural Science Foundation of China (No. 51177039 and No. 51577050).
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Fig. 1 Schematic diagram of resistance schematic and

equivalent circuit diagram of the brush slip ring
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Fig. 2 Total resistance value model of the brush slip-ring
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Fig. 3 Brush slip-ring total resistance time domain spectrum
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Fig. 4 PSCAD DFIG and brush slip ring equivalent circuit
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Fig. 5 Breakdown diagram of the seven layers of excitation

current before and after the failure of the slide ring burn
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Fig. 6 Simulation current Hilbert spectrum before and

after burn failure of slip ring
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EP 1L AT LA, PR b 0 s T Jal il 3
“ e B T R S S A R 0 R T MK
ANFAZAEAET B, IR A S B W2 2 1 T
T I, i P )8 P R 2 B it 4520 1) T ey T
BN, AR AR, (AR
UORS REAN ARG BATRERL R w1, DT W A 4
bR g MR, e i (A AR S BT 2 TR
X Dy AT SE B RS20 ML P e el 0 ik
PO T BRI o [ I oL S 56 2t T DAL
B, €(0,0.15) H I RAFISATBEIX ], At A
CERH PNTRIN

5 5B

AT A EWFFOGET AL K ra LRI PR RE 4 ik

B (K132 1 777 ol ik PSCAD/EMTDC 1) BLER fFAS 41

TP, 493 21 R i J 28 FE RS T A PR sl

Mo T HHT A8 4 B0 4 HOH B AR ik 5 57K 4

AR5 S g AR 5 BT S Hilbert 1 %) LE

AT, B T T 100 Hz 1 JEYI I w443 oA b g

WOz W AR AT IR R R

HIS Wik IS, TH AN AR A5 20 N R AR R )

RESPIE, JF5L0AMIIRER Sl 10 ¥ 1 3 1 )

JEAEEATRI B, b A, WE T e T

100 Hz F Ja] 938 v 40003 H2 1) BE 8 1 A 12 i g 30

AR Tcbe Ui R N A S R RS LA R U, R

BRI AR X
H T A SCAE S0 73 A rhonS BRI B L0 Il

T v s A R [T, FRE T UL A FB A 3 7 A2 1)

FRPSEMIR R, R S B TR P i B R R R AIE

I B AT DR A S S e s (A AR AR /)

BAE b A B LA AR AR B 2%, I At —

AT -

S 3R

(11 A&, S, smEE, SRR RN K L

BSATFC[I]. D R G4 5 L, 2016, 44(24):
154-158.
LU Yong, LEI Tao, HUANG Guohua, et al. Induction
generator effect analysis of doubly-fed wind generator
connected to the power system[J]. Power System Protection
and Control, 2016, 44(24): 154-158.

(2] WRiEVE, D78, XS0 R A B RUBI T PR R GRS

EIH AT FIVR 5 R T, BT HAEHHOR, 2013,
32(3): 89-94.
CHEN Taotao, MA Hongzhong. Survey of diagnosis
method for brush and slip ring system of doubly-fed
induction generators[J]. Advanced Technology of
Electrical Engineering and Energy, 2013, 32(3): 89-94.

(3] mR, L&, FSC, & UKL W 1 Stz

175 U B R B[], ) RGRY S R,
2016, 44(23): 164-169.
GAO Jun, WANG Lei, ZHOU Wen, et al. Study on
operating behavior and suppression strategy of doubly-fed
induction generators wind turbine under harmonic grid
voltage conditions[J]. Power System Protection and
Control, 2016, 44(23): 164-169.

(4] TRwkdl, EHRT:, Z Y. ANE KR LA R JF
MR E PEM T[], D R GUOR Y 5 I, 2017, 45(6):



_74 . %) EALEP DA
101-107. [13] EWE2E, XFE. WG KB HL LRI M ], 2
SU Yongmei, WANG Zhenyu, YI Shanming. Stability BT OR22259R, 2012, 38(2): 68-72.
analysis for wind power integration with different WTGSJ[J]. WANG Xiaolan, LIU Jun. Harmonic analysis of current
Power System Protection and Control, 2017, 45(6): in double-fed wind generator[J]. Journal of Lanzhou
101-107. University of Technology, 2012, 38(2): 68-72.

(5] ZREZ. HMIMIEAT REE gy 7 ik AT [I]. ik, (141 FEI3E, WS, AFL0f. XL I BA A A 4 fik s ) A %
2015(4): 34-38. MR AR HIRBHFFT]. THECAR, 2013(6): 55-58
ZHU Jianjun. Analysis on work principle and maintenance YAN Jun, XING Lihua, FU Hongwei. Research on
methods of the brush[J]. Carbon, 2015(4): 34-38. contact pressure precise measurement technology and test

[6] WURFEL M, HOFMANN W. Monitoring of the for brush probe of wind-power slip-ring[J]. Metrology &
transmission properties of the rotor slip ring system of Measurement Technology, 2013(6): 55-58.
doubly-fed induction generators[J]. IEEE International [15] HRA, Mikte, =ik, 55 5T HHT FIHGERE
Conference on Electric Machines and Drives, May 15-15, FIEN S54RI B RGRY 5], 2015, 43(16):
2005, San Antonio, USA: 295-299. 36-42.

(7] 2B R, FmAE. FEH R B 4 3 R R LI TIAN Zhenguo, FU Chenghua, WU Hao, et al. Power
I TS, 2014, 39(4): 30-34. quality disturbance for location and classification based
GONG Zhongliang, PENG Yuanzheng. Study on the on HHT[J]. Power System Protection and Control, 2015,
activation mechanism of temperature to interfacial friction 43(16): 36-42.
process[J]. Lubrication Engineering, 2014, 39(4): 30-34. [16] WU Z, HUANG N E. A study of the characteristics of

(8]  FEAgW, ey, LA [ 70 TR ARp o 0 R i B 5 2 flle white noise using the empirical mode decomposition
FEATHFE AT, ARMEHL, 2012, 43(4): 203-207. method[J]. Proceedings Mathematical Physical &
HUANG Jianmeng, GAO Chenghui. Influence of Engineering Sciences, 2004, 460(2046): 1597-1611.
deformation characteristic of rough surface on frictional (17] ATKFS, REEGE. HT Sulb i HHT S8R50 B
temperature and contact pressure[J]. Transactions of the L iR 2R [I]. FR RGP S, 2015, 43(10):
Chinese Society for Agricultural Machinery, 2012, 43(4): 8-13.

203-207. REN Zhiling, ZHANG Yuanyuan. Fault line selection of

(9] AT, BR8L, JU¥E. VA BN EEEEE G I AL Tk o A distribution network based on improved Hilbert-Huang
[J1. ¥ 544, 2011, 36(7): 5-8. transform and identification confidence degree[J]. Power
YU lJianwei, WEI Wei, YOU Tao. Nonlinear analysis of System Protection and Control, 2015, 43(10): 8-13.
temperature field of sliding friction[J]. Lubrication
Engineering, 2011, 36(7): 5-8. Weke BER: 2017-07-27; fZEIHA: 2017-10-30

[10] BREHE, 0. %P sk e ). PR ‘ , o
KR, 2006, 22(5): 80-82. FER 19940, o, @A, MEARE, LT

[11] HOLZAPFEL C. Selected aspects of the clectrical 7 2 X B 7 @ ALK& Ji ol &5 #7075 E-mail
behavior in sliding electrical contacts[C] // 2011 IEEE 1505326149@qq.com .
57th Holm Conference on Electrical Contacts (Holm), HAE1959-) T B BB AT QAR ZRA )
September 11-14, 2011, Minneapolis, USA: 1-9. %&%E%ﬁiﬂ&&@%\%; E-ma?l: hhmhz@1‘63.com

[12] ZHENG D H, ESEYE A T, ZHANG J H, et al. Short-term PAAO99—), R, MERRLL, FAI QARG

wind power forecasting using a double-stage hierarchical
ANFIS approach for energy management in microgrids[J].
Protection and Control of Modern Power Systems, 2017,
2(2): 136-145. DOI: 10.1186/s41601-017-0041-5.

AR E IR R GRS KN S MRS . E-mail:
619938873@qq.com
(%48 )N )



	DOI: 10.7667/PSPC171136 
	基于HHT的双馈异步发电机电刷滑环烧伤故障诊断 
	Diagnosis method based on HHT of burn fault of doubly-fed induction generator brush ring 



