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Fig.1 Simulative results of no-loaded
induction motor with one broken rotor bar
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Fig.2 Simulative results of no-loaded
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Table 1 Diagnosis results of broken rotor bar number
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Table 2 Diagnosis results of broken rotor bar number

¥ EL
e UARBR BT 2 MW
1./A 37173 3.719 9
1,/A — —
In/A - -
U,/V 310.14 309.97
Q/var 1671.98 1 681.87
cos @ 0.22 0.23
Aq/var 5.39 9.77
(1) HEL WL — —
K (13) FH2 Wish 0.28 MR & 0.49 W&

HRAEE 3 (a) (B 4 (a) AT A FEAR TG 22 3005 I
TSR ARAE (1225) £, 4> 57 7E T HL R
TR RXELAFER R, SO S TR SRR S,
FHU £, or i IR AR R AR R B By, HH IS
O T T PR R8T M D 3k 1) BRABDIR S, I DAATS SR A A it
WA f, o, TR W AR AR AR (1£25) f, o35
P, UL, WA D) A HE A, HE,
FE BRI I T ST b | e 7 W7 A S BRRRRAE 26/,
SEIE A B, Bt R 2 (13) 2 E Y, S WAl 3
(b) [ 4(b) 5% 2,

TR RN PR E S 2 RS
Wi ABCH WSS PR E AR B R R 25, (H 35 A
e —80w , H I E TS SN E, 4R, 7+
SEBR TAE H AT AR 3 HLARAR 50 X5 12 W 45 R 3 174
1E, SCHR[ 9, 17 AR YR 4% T Wi Ak B b Je A7 fE T 4%
R T LT3 o A E T T S Y [ O
4 LEiE

BT R RV N B SIHLG 1 W7 4580 B 2 WX — 52
BRIv R, 4 S 7 B B BhHLA 7 W7 A 5 0 Wik st
TR 43t B (B -5 % 7 W 280 B 22 [ A 8K
fEXTR R, HILIE A T 3T MIRPSA H9%45 T Wi 251
HiZWide . %03 BAa R A fi b e S, 9 ELAE R
W SZ M MCSA PG —5, BN H shHLEE F B
SR Ay B S 4 R W R A R

P S LA M 2538 (hitp : // www.epae.cn) .
S HK

(1] SR B o el 45, ROV L 7 SR Al e 7 L5 52
WRrgE[ 1], P E AL TR ,2003,23(4) :107-112.

MA Hongzhong, HU Qiansheng, HUANG Yunkai, et al. Simulating
and experiment studying on rotor winding fault of induction motor
[J]. Proceedings of the CSEE,2003,23(4) ;:107-112.

VEIER 2R IMI RS | 4. B AL S2 v S AL - IR A R A
WHTET]. EB AL TARA1R,2004,24(5) : 115-119.

XU Bogiang, LI Heming,SUN Liling, et al. A novel detection method

—
[ ]
-

for broken rotor bars in induction motors [ J ]. Proceedings of the
CSEE,2004,24(5) :115-119.
[ 3] FhmE3s, B4, VFAH. 5T SVD IRMHOAR 5 Pt iy iy S B &
ESPRIT 835 14 57 20 B S L 7 W Ao e g 75k [ 0], T
HAR 24 ,2015,30(10) : 147-156.
SUN Liling, WANG Xu,XU Bogiang. A detection method for broken
rotor bar fault in induction motors based on SVD and SFOC-ESPRIT
[J]. Transactions of China Electrotechnical Society,2015,30(10) :
147-156.
VHASR , ZE 4 b BET8 RE IS 5 APES Fk i =0 5
MU TSREA [ ) ] H3 1 3hfkise s, 2016,36(8) :165-169.
XU Bogiang, LI Jinbo. Rotor fault detection based on SVD filtering

—
~
i

and APES algorithm for asynchronous motor [ J]. Electric Power
Automation Equipment,2016,36(8) :165-169.

FBR, R BRI, AF. RO R R X HTLS S84 1 57
A B T I SRR T (D). B0 A B k4 ,2017,37(1)

—
W
[



® & 0 8 % w it %

%39%

182-186.

WANG Zhen, LI Cheng, CHEN Xu, et al. Broken rotor bar diagnosis
by double HTLS parameter estimation based on short-time data of
induction motor[ J]. Electric Power Automation Equipment, 2017,
37(1) :182-186.

FILIPPETTI F,MARTELLI M, FRANCESCHINI G, et al. Develop-
ment of expert system knowledge base to on-line diagnosis of rotor
electrical faults of induction motors[ C] //IEEE Industrial Applica-
tion Society 1992 Annual Meeting. Houston,USA :IEEE ;1992 .:92-99.

[ 7 ] FILIPPETTI F,FRANCESCHINI G, TASSONI C, et al. Al techni-

ques in induction machines diagnosis including the speed ripple

—
o)}
[

effect[ J]. IEEE Transactions on Industry Applications, 1998, 34
(1):98-108.

[ 8 ] BELLINI A,FILIPPETTI F,FRANCESCHINI G et al. Quantitative
evaluation of induction motor broken bars by means of electrical sig-
nature analysis[ J]. IEEE Transactions on Industry Applications,
2001,37(5) :1248-1255.

[ 9 ] XU Bogizng,SUN Liling, REN Hui. A new criterion for the quantifi-

cation of broken rotor bars in induction motors[ J|. IEEE Transac-

tions on Energy Conversion,2010,25(1) :100-106.

LEE S B,HYUN D,KANG T, et al. Identification of false rotor fault

indications produced by online MCSA for medium-voltage induction

[10

[t

machines[ J]. IEEE Transactions on Industry Applications, 2016,
52(1) :729-739.

[11] XU Bogiang,SUN Liling,XU Lie,et al. Improvement of the Hilbert
method via ESPRIT for detecting rotor fault in induction motors at
low slip[ J]. IEEE Transactions on Energy Conversion, 2013, 28
(1):225-233.

[12] DRIF M,MARQUES CARDOSO A J. The use of the instantaneous-
reactive-power signature analysis for rotor-cage-fault diagnostics in
three-phase induction motors| J|. IEEE Transactions on Industrial
Electronics,2009,56( 11) :4606-4614.

[13] ANGELO C H D,BOSSIO G R,GARCIA G 0. Discriminating bro-

ken rotor bar from oscillating load effects using the instantaneous

active and reactive powers[ J]. IET Electric Power Applications,
2010,4(4) :281-290.

[14] CRUZ S M A. An active-reactive power method for the diagnosis of
rotor faults in three-phase induction motors operating under time-va-
rying load conditions[ J]. IEEE Transactions on Energy Conversion,
2012,27(1) :71-84.

[15] F2R 2K T RZ 5. a-p AFR R T BRI JC T D3R 14 58 2L gk

BEHAL R T B2 T (1], W T HOAR 22 4], 2015, 30 (10)
179-186.
WANG Zhen, LI Cheng, XU Yunzhi, et al. Rotor fault diagnosis of
squirrel cage asynchronous motor based on instantaneous reactive
power in a-B coordinates[ J]. Transactions of China Electrotechnical
Society,2015,30( 10) :179-186.

[16] HEONYOUNG K,SANG B L,SUNGBONG P, et al. Reliable detec-

[

tion of rotor faults under the influence of low-frequency load torque
oscillations for applications with speed reduction couplings [ J ].
IEEE Transactions on Industry Applications, 2016,52 (2) : 1460-
1468.

[17] WALLISER R F,LANDY C F. Determination of interbar current
effects in the detection of broken rotor bars in squirrel cage
induction motors [ J . IEEE Transactions on Energy Conversion,
1994,9(1) :152-158.

fEEE T

FA3E(1972—) , B, M E A, &K
L FE2HA T O AR EMNGRS
W5l 5 ¥ 35 B (E-mail ; xbq_ncepu @ 126.
com) ;

N (1972—) , 4, T AR & A, 8
LY B W B Ak R AL A
AR 5 s % 5 (Eemail: sl neepu @ 126,

com) ,

A MIRPSA-based criterion to quantify broken rotor bars in induction motors
XU Bogiang,SUN Liling
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: In the diagnosis of broken rotor bars in induction motors, the methods based on MCSA ( Motor Current Sig-

nal Analysis) have established explicit criterions,while the methods based on MIRPSA( Motor Instantaneous

Reactive Power Signal Analysis) lack theoretical support. Therefore ,the numerical relationship between the magnitude

of the feature component of instantaneous reactive power and the number of broken rotor bars is deduced, based on

which ,a diagnostic criterion to quantify the broken rotor bars based on MIRPSA is analytically established. The nu-

merical simulation and laboratory experiment verify the effectiveness of the proposed criterion.

Key words :induction motor; broken rotor bar;fault diagnosis ;criterion ; MCSA ; MIRPSA
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