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Health-oriented control strategy for PMSM rail vehicles through
similarity-based modeling

Niu Gang, Jiang Junjie
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Abstract: In order to relieve the wear of brake shoe and guarantee the safety of PMSM-driven rail vehicles with demagnetization fault, a
novel health-oriented optimal control strategy is presented through similarity based modeling ( SBM ). The proposed methodology
estimates the flux of PMSM and generates the F-v profile of pneumatic brake with the similarity operation between historical data and
online monitoring data. The feasibility and benefit of the developed scheme is validated through a simulated experiment of the Syntegra
PMSM rail vehicle. Simulation results show that accurate alarm monitoring and damage prognosis of demagnetization and real-time control
optimization can be reached, which can effectively relieve the brake shoe wear.

Keywords : permanent magnet synchronous motor; prognosis and health management; optimal control; similarity-based modeling

AR, BN A8 fE4L 58 PHM AR B354 I, i
—ARB T AaE Er e EEM  TRERE RSN
BOE RS B AT X s Ak PHM 5 R i A S T

1 5]

T

P A8 2R 8 H s 2= A, Bt HA R e, 3
E2Z 0] A P AR AL WAFAE B M S OCIR AR 1)
P4 N 0 AR A T R 2 4 R R AT 2 0 AR 114 75
K. I, I 5 BE 45 B ( prognostics and health
management, PHM ) (£ R B WV iz 1A=, IR 7E AT 4%
FHSAR B 2 AT IR, 45 31 T — 5 R A RS T
PHM AR B ER AR 3l A 45 Jr 2K, 3 IR 25 Wi e
BFEIZ BT R A3 o TN SRR AR, DRI TR A 1B T4
SV, SR B TR B 4E 15 ( condition based maintenance,
CBM) 4244 T4 T3y S #E

Wk H1:2016-10  Received Date: 2016-10
* eI < K A ARBE AL (51575396, 51205291) 5 H BE )

PRSI AT, B0 22 28 08 1 S e AR IS R 4R 5
FOUI LA B 73 i G A 5 ), DT {8l 28 8 78 58 iU B A7 4T
5 ZHIAN KA o W TR SEW L IS, B
WX LAt PR A %) 5 M e — A LA O Y [ R, o — K
XA o

AL RAK A [R) 2 B ML ( permanent magnet synchronous
motor, PMSM ) “hy 22 5| (14387 U 11 308 5858 ) 4 A ],
Xof FEL LK R R 28 o e s o) 37) 7 v 25 TR G 1 B R B 5
W], 7845 F AH b)) @ 45 ( similarity-based modeling, SBM)
FRSER b1 BT i A R A i A A S



2

WA T RMDLBE R Rk A 51 8 A A BRI T £ 481

W, TE DR B ] 31142 A YRR b, 8] 4256 Sl ] FC A9 B AR S
] REREAIR

2 kEEES|F EMIERER 5 E RN IE

2.1 kEEEFES| RGEHK

KRG TR 2 AL — b T 7 i A4 R F MK S 2 1y v
HL,AFR, o FHARBUN e ORI R R
SERG TR R TSR R S — R, TEUIE 7 4 5| S
3T MR 1 IR A 3T U A K
ELI RGO

S .
=G
ﬂ—}[ ﬂ}g@m

BT kg5 RGN

Fig. 1 Structure of the PMSM traction system
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Fig.2 Infrastructure of health-oriented control
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Fig.3 The interface of the VI simulation platform
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