Ef ot @Al RésMEbdHE
e et REHELWNS G

290 4

JAE-

(H R RO BT FRA W], 210031, R At /4 —1F& , IEmZTRN)

#OE RETAFRENEREESNGEAINE, 24T
&Rl R R T AT W& 8 IR AN

BTk 0 B B T AL R AR S AR T k. LR

Wtk T R & (ST %) FIHE K B, 1Al T %07 % 0 B 0, 45

I B I B R A

KB MR R SRR 5 1 B B B/ AT

HESEKS TP212.13

DOI.:10. 16037/j. 1007 - 869x. 2022. 04. 032

Train Charger Current Sensor Fault Detec-
tion Method Based on VAR Model and Wave-
let Analysis

CHEN Meixia, LIANG Shisong, HU lJiagiao
Abstract The operation mechanism of train charger current
sensor is sorted. The output current data of two chargers are
analyzed. The train charger current sensor fault detection meth-
od based on VAR ( vector autoregression) model and wavelet
analysis is proposed. Taking Nanjing Metro Ningli Line (S7)
train as an example, the accuracy of the method is verified,
with faults being detected and fault types being identified.
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Tab.1 Sensor fault types, causes and symptoms'®
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Tab.2 The correspondence between model output and fault types
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Fig.2 Variation curve of DC load over time according to

3 min segmentation

2.2.2 FAEMAER

ADF ( Augmented Dickey-Fuller) £ 56 5t 2 31| Wi
FEB AT AR SRR 27 7 5122, s A A7 A8 Ao
HE N AF RS AR . ADF A£G 56 A i M5 5l 2 A7
TERAR 2575 B Y 2 PR 0 g 1o (BB A
BAi) /DT 3 BB (10% 5% (1% ) X LA 1K
18, WX R A (90% .95% 99% ) 1) M 2% 4 4 )5 A1
o MMTHEHLSEH ADF K50, 25 R WL 3, 3k
3 AU, AT A2 M B 5 A U ADF G 56 45 /)N
TEAF B LB R W AR, HL AR g 4l R N T
0. 05 I u] DI4E 26 J5 AR 3 o

*x3 EROIEBRADF REERE
Tab.3 DC load current ADF test results

ADF #5640 118 1 Wi (.

KN S BEAG 36 RS 36 205 B W IE B gk — — -
BEEN 1% BGEN 5% BIGE N 10%

Al -8.275 012 0.000 001 2 -3.451 974 -2.871 063 -2.571 844

A2 -10. 542 507 0.000 001 1 —3.451 902 -2.871 032 -2.571 827

2.2.3 WHEAER
DI SE BT B ) 7 80 B S AR A 104, B
B0 A TR R U T R T R A AR O R
ToethllE . FHTHE AL B RG24 2R W3k
4, HFAFI, GAHE/DNT 1% WHIWHE, BLA
99% (1) 41 2 5 4 I Al 15, B 5 A 9 45 R W T
- 154 -

0.05, 0] A1 A2 )R EL i S 2k R IRAEAE MR G R o
2.2.4 BREH-BAHAET

1) BERUERY . S5 gL 1 ~ 10, fd H o b
15 B EN] (AIC) Fn DU - (5 27 ] ( BIC ) £545 4] Wy
BRI SEALSE B, 254 AIC 1 BIC —3%
B/ N ECR 4



x4 ALA2EFERGBBERNERESER

Tab.4 Test results of DC load current co-integration of

compartments Al and A2
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Tab.5 Comparison between VAR model prediction
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Tab.6 Al vehicle fault detection model input, detection

parameters and output

ABHK RIIES e

Wi I R e R sy PO

wRE/A SEEE/A R/ % K/ %
300. 000 300. 000 2.820 0.389 PHIT % 13
0 0 3.200 -0.389 R B
80.560 26.700 0.380 0.387 JE 47k e
76.500 65.470 2.670 0.013 i B
100. 000 22.500 0.610 0.495 Jok i

3 Z5iE

ARSI T3 4 5 L AL A O e SR A
J5 ik SR 3 A, A i VAR BRI e
iU 0 F ML SR B, O il 3 26 R0 ) 31 o
Mo LIRS AU BR T PR T4 31 42 SEBr s 4], M
FERLHLE R I, R MGZOT A I TR R
B B 7207k A R . %07 B AN BRI I AR
SR HAL S R e

S 3Lk

(1] SJWMN. ZET 207 R84 e B E i s W r ik arse [ D]
TERH PP TR, 2013,
QIAN Pengpeng. Research on sensor fault diagnosis based on
multi-algorithm integration method[ D]. Shenyang: Shenyang Li-
gong University, 2013.

(2] K. Mz shUR A AR R i [T]. Bl 5,
2018 (22):53.
XIANG Zhida. Fault analysis of aeroengine temperature sensor
[J]. Science & Wealth, 2018(22) :53.

[3] FERK. JMIbER A2 A3 BIHL R FE UL T 2068 ) 5+ Ak
PO M BB T]. ML TREHOR , 2014(6) :229.
WANG Letian. Analysis and improvement of the battery charger
abnormal load capacity in A2 and A3 metro vehicle of Guangzhou

[J]. Mechanical & Electrical Engineering Technology, 2014(6) :

229.
[4] skfb. 1500 VERFERALE T ROIFE[I]. BHEIL S, 2016
(7) :48.

(T#% 173 I1)
- 155 -





