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Design and Application of DC Motor Monito-
ring Device for Metro OCS Disconnect Switch
KANG Xuejian

Abstract Objective: In metro OCS (overhead catenary sys-
tem) disconnect switch is an important component controlling
electrical current flow interruption or delivery. The stable oper-
ation of the disconnect switch directly affects the accurate exe-
cution of current interruption and delivery. Therefore, the fault
detection means of OCS disconnect switch device needs to be
improved to identify the potential early symptoms of these
faults as soon as possible, which can lower the probability of
problem occurrence and reduce the emergency response of the
disconnect switch device before. Method: In operation and ma-
intenance , disconnect switch faults can be divided into mechan-
ical and electrical faults. The disassembly analysis of most
faulty parts exposes many potential hazards that are difficult to

detect with the naked eye before the fault occurs in the discon-
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nect switch device. Early detection, early warning, and early
intervention can greatly reduce the occurrence of faults and im-
prove the reliability of equipment operation. The technical
route of this project is to record the current-time curve of the
switch motor opening and closing by pre-sampling the unit in
the main circuit of the motor, and then study the fault wave-
forms in different situations through the back-end DPU ( data
processing unit) and compare key features, ultimately output-
ting abnormal results to form an early-warning. Result & Con-
clusion; By simulating typical faults of disconnect switches
and using oscilloscopes for design and model validation, ma-
ture and reliable industrial products are ultimately developed,
greatly improving the reliability of in-situ on-line equipment.
Key words metro; OCS; disconnect switch; condition mo-
nitoring
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Tab.1 Fault statistics of various isolation swtichs put into operation in batches from 2005 to 2021
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Fig.1 Data distribution diagram of isolation switch fault statistics
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Fig.2 Screenshot of load power curve of isolation switch
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Tab.2 Reference parameters of analog sampling

Hall element
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2.3 BBt

FEIRTCIFRAE I, A i 22 B o A i B Ak P
BTG, % 2 b T OCAR AT RN P s ], B R
FEEICAL , HoR B B By i T AR SN, A At Sr
AR DR o BB K B e Jm 2 1 o -
I 0] 5 28 26, 77 78 S0 N TN A7 o, SR B i H
AR P, K R A RGE R B AN A 3 T
71, S AR R R R AN 4 TR

Edegea

oo EITE
e 55 LB R ot
EIRTT yaE D e = s | emm (eI 51
Pt e [ ek | 7| s | | R

< g KD m gL

K3 HhR AL R (A
Fig.3 Logic diagram of data collection module
r ) it R A D 6 G R IT i AL 19 fiE

DSP A TG

A e =]
(ot o

]
\ Q29000000000 00/

e

DC+

IR IOl

DC 110 V/
AC220V

DC- L\®

i : DSP—H P S Ab iles s L N—IE U B .
P4 B A R R R

Fig.4 Diagram of module circuit with single input
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Fig.5 Screenshot of typical waveform 1
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Fig.6 Screenshot of typical waveform 2

B S WOt ik G R BT 5G4 e Sh 1 #h 4&,
R LR S BB

1) BrBe I 5 shBBe, rpLE [l g a4k e 22 &
Ja WAL T T 928 3, Wk A O B, BUE
6.486 A, JE RN PIL I —IE(H .

2) BrBc Il kg T i ik Sas gl T e
WA EE LSS T FE 2 A R R
K P AILSE U Sl 3 1 i, A AL A IAT T[] 0
A HREAEO. T AL,

3) BB T I Sl ik Sk 2 ok, 5958 1 7 4 0
HUBRGES 23t BERHJE 9% 355 , 1) i A 0 i 1B B 3
Ak /N

4) BrBelV . 7w sha sk e a4t G ), L
— B EHE O] W U, R S A T, UL (E
0.044 A JEREAPIVER —IE(H

5) BrBeV - s AL In] AL BT O Bl A S IR LA
VR R B0 g H AL H B 1) Sy Hi, g e [
I FELATL = Al A O A R D B A, BT e e
¥ RIAE

K6 P Ik E G RURA B I 50y e SR £k
B R d R 4 AN Fr B

1) BrBe 15 sl B Be, ks it Hh B0, M(E

6.71 A JEREAPILE —I(H,

2) BBl -th TA BBV A BUE AR, bl
Feah AT RRAFAE DT A3 e 7, F TR /s R W]
A

3) BB : I 1 Sl il Sk T 46 i B, AL Bl
T SE MR SAEE R /R R BRI S BE , R I k%
AT 1 AE Sy iz gl I )L i i e LK S
JI e B E R A D EE D e B Be dlis
S AR B TR, R E Y 0. 049 AR A
P I8

4) BBV - 77w sl i Sk 58 4 B s, AL
NS5 T] W A E R E B, BIRE T
Wi, 12 50 IR B 57 J5 4 A% O G Bk i v ML 2 [ 8, oK
H Bl AR S5 B S i L B

A3 H L5 G AR L E 9 BB T RAE
(EL AP TR I, m] WAt o3 % s B g T S sh A i 7 2
TAFAEIC T3S 8 o a8 0 I R ML B
i AL JE SRR o5 AN B A0 3h 4 1 A0
SRS e R P AR R B B A A R T A 2
> R WIEEE P, S A [R) 25 B T G B R AE
R, T R B B T S as AR AR P A B
AR, RE R B SR R N A A A 1 AR B R B
PR 2R G PR A R A SIS 45 R o TR S K I R b 4
T fuh X B 5 T O sl A A T S

4 H5iE

e 3nl T A S0 Rk B A BT AR
fi P o 225 O S 55 A ) L S A AR A LB i T 5
PE WSRO PR AR B T A
BRI PR ZE 7 IR SRR 5 A8 . A SCHR S
bR i 19 % 5 T G LI A% Bl H AL M 4 B Y
TS T, ACBE R MY & B IS

S 3Lk

(1] XS, FmBH, ASRrEE, 5. BB sh i e T e i ml
SEMEMERIE[T]. BARARERE, 2020, 31(HT2) : 250.
LIU Yu, WANG Xiangyang, ZHENG Lufeng, et al. Discussion on
improving the monitoring reliability of catenary telecontrol discon-
nector[ J]. Electric Railway, 2020, 31(S2) ; 250.

(2] BBPIARRSE, R G, 45, — b 2 T ¢ iy mT A0 Ak e 0 2k
[RI.J7H M ERAR A R A R, 2019.
Yan Yu, Ren Zhengiang, KANG Xuejian, et al. A visual monito-
ring device for isolation switches [ R]. Guangzhou; Guangzhou
Metro Group Co. , Ltd. , 2019.

(ke H #1:2021 - 02 -20)

- 255 -





