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Application of Motor Current Analysis Method in Fault Diagnosis
and Tracking Performance Analysis for Antenna Drive System

ZHANG Ai-cheng , DANG Rui-peng , ZHAO Jing-guang
(Beijing Aerospace Command and Control Center, Beijing 100094, China)

Abstract: The factors of antenna drive system affecting motor current characteristics are analysed. The standards
of motor current characteristics, for antenna normally tracking the satellite, are proposed. The motor current be-
low 6A is in the normal range. Motor current analysis (MCA) is applied to the fault diagnosis of antenna drive
system for periodic failure, damped increasing failure and fatal failure. At the same time, the impact of the
three types of fault of drive system on tracking performance is analyzed. The results show that MCA can be used

to pre — judge the fault of antenna drive system, which can effectively avoid fatal failure, and ensure the antenna

to track satellite in good condition.
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Fig.1 Schematic diagram of TT&C antenna system
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Fig.2 Schematic diagram of test system
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Fig.3 Current characteristics of antenna tracking satellite normally
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Fig.4 Periodic failure curve of drive system
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Fig.5 Damped increasing failure curve of drive system
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Fig.6 Fatal failure curve of drive system
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Fig.7 Azimuth curve of antenna
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Table 1 Factors of driver system fault and the effect
on antenna tracking performance
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Table 2 Examples of driver system fault
LI
I ARFAIE

WL

i) L

B L

DL 2 5 il Bl i R 5T
JE WivE R 1E B ARk 2
Wk RS S 2 ) 51k

A 1 2 9 % 4 1 P
S BRICRERS SEGE 2
RIS T IR PN

ARG Jifn 15 B AR b
Bk RBUR

LB R G R A RGP R, i TSR N
FART AL 0 S S DR W 5 TR X o 25 2 P
B DR S, RO R GEAE B (] AN B AN 5
PER LA ]I B LR (255K, BT LAAE S s vz
BRI RS RGP A

20104F 1 H 0.5

2000 ¢ 12 f PR

2008 4F- 7 H

4% i

FHUHLHRL IR T A D 2 S 2 e sl R G i)
AT B, DLRZIE W BR i TR A i A
&I, AT LA SIS AR 7 R A% 2h R ek et 17
OIMTREAE , T ELIE AT A — 86 4% B 2% 45 B0 i s A
PEAT PR T, e B 7 E ) A5 Bl R G B A A  X

XTI AT AN 18] T BRI T3 R A O R
A DU RARIE R s 171 RAF IR EOIRES

I ATHEAL L S0 AT i © 20 FHAE RS I P2 R Y
B2 I R GE P U TARGFRRCR o %076 T LITE
I 8 A R A% 2 2R S8 A BCRRe2 W b A7 3 L
Mo T2 N 55 BEA T 3 R0 A R AL
AT, LA REA 4 i B A D P R AL Sh R G
OB E V7, o A S R G Gt e 1) 3 A

SE 3k :

(1] SRR, BB, X5 . IR B R R R Bl B s 5
BRI R [T] . HBIRER ,2010,50(6) :86 - 89.
ZHANG Ai - cheng, GUI Yong — sheng, LIU Jia — dong.
Comparison of Orbit Prediction Track Mode and Steptacking
model for Limited Motion Antenna [ J]. Telecommunication
Engineering,2010,50(6) : 86 — 89. (in Chinese)

(2] SRZER, EERXIEL. HT BP 4 M 45 il 42 0 K

Aot R G AR Sk R o A T S (0] . o s o o il i
R, 2010,46(3) : 42 - 4.
ZHAGN Ai - cheng, WANG Guo — gang, LIU Kai. Research
on Motor Vibration Failure Diagnosis of TT&C Antenna Sys-
tem Based on BP NN[J]. Aviation Precision Manufacturing
Technology, 2010, 46(3): 42 —44. (in Chinese)

[3] Kyusung Kim, Alexander G.Parlos, Raj Mohan Bharadwaj. Sen-
soless Fault Diagnosis of Induction Motors| J]. TEEE Transactions
on Industrial Electronics,2003,50(5) :1038 — 1051.

(4]  BIERIT, J B, 9 AE 46 A TR 12 T 1 L AL L U
Jrik[I). M REE TAEBe s, 1992,15(1) : 57 - 62.
SHI Xian - jiang, ZHOU Xin, QU Liang — sheng, et al.The
Method of Motor Current Signature Analysis for Mechanical
Fault Diagnosis and Condition Monitoring[] ]. HIET Journal ,
1992,15(1): 57 = 62. (in Chinese)

[5] Chinmaya Kar, Mohanyt A R. Monitoring Gear Vibration
through Motor Current Signature Analysis and Wavelet Trans-
form [ J]. Mechanical Systems and Signal Processing, 2006
(20): 158 - 187.

[6] Sieels M E, Ashen R A , Knight L. G. An electrical method
for condition monitoring of motors| C|// Proceedings of Inter-
national Conference on Electrical Machines. London: IEEE,
1982:213 - 235.

fEE T

WERM(1979- ), 55, W5, 2005 AR AR 27, B
AR, BRI 1 AR

ZHANG Ai - cheng was born in Inner Mongolian Autonomous Re-
gion, in 1979. He received the M.S. degree in 2005. He is now an en-
gineer. His research direction is aerospace TT&C communication.

Email: acc - 2078 @126. com

SEEGME (1982 - ), 55, Liva N, B AR5

DANG Rui — peng was born in Shanxi Province, in 1982. He
is now an engineer.

BRI (1977 - ), 55 LA B TR

ZHAO Jing — guang was born in Hebei Province, in 1977. He

is now an engineer.

.93.





