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Study on electromagnetic transient process in split-phase insulator considering viaduct’s
electrical coupling based on ATP-EMTP

SONG Xiaocui, LIU Zhigang, WANG Ying
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Considering viaduct pier and traction network’s electrical coupling, this paper focuses on the study of
electromagnetic transient effect for electric multiple unit (EMU) passing split-phase insulator, which has important
significant to the operation safety of EMU, since the traction lines of HSR (high-speed railway) power traction system are
mostly laid on viaduct. Firstly, equivalent circuit model including traction power supply circuit and viaduct pier loop
circuit is established. Secondly, this paper analyzes and solves the coupling coefficient of viaduct pier and various
electrical parameters. Thirdly, the vehicle-catenary-viaduct coupling lumped parameter model regarding each transient
process for EMU passing split-phase insulator is built by ATP-EMTP. Finally, the corresponding electromagnetic transient
processes, which respectively consider viaduct or not, are simulated, and their influencing factors are analyzed in detail.
The simulation results indicate that the viaduct looped circuit provides with effective discharge channel to weaken the
over-voltage amplitude obviously.
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Fig. 1 Diagram of EMU passing split-phase insulator on viaduct

() HAEE B R SR X A
2, 5 A AGERUE B > 8. R REA S T IR
U, TR PR REDCIE, RERAEZRi K AR
HUBONTHIL A G b i R — e il i s

(3) LBt B A AR EESE I Rk B X
Bk, PRALLE 3, S TiER BANGLLE, AT
LS RN L, FL U P T g v P B, Hi s 5
YNGR VAP Y SRV G LR S UL VIS i SUN 3V ¢ 1
(A YR YNGR [ 2 L

(4) St & WS RIAE 4, BEESH
PRy, DL B AR LR A (I r o et 2k
HOIBR R TR BL R AN R 1 DY 2
s, R, B EDIRR, s
R R A A 5 | A T 1) T2 A 2

PUAS A I R, W R R,
AV I TRV 0, LB R = RE DY, DRI SO0
BRI ARG RTAT R &5 Ve SN (V1 R pS U it 2 22 7 )
ISR, DR B AT o o

2 BRMLISBEYEE

AR (] S ek DO TR B
A1, 725 | B B AT R B 2 (Rl AF A SR
DRI, e A s ot 43 AR AN B 2 R AN 22 5 | N -
- Beth ml e, R R R . = 247
R B A A - R B B SR AN e 2 B
7No

A A AR AL R, R BERD
A =Ry, WP T, LEssiBaoe g
OYAEL 320 m,  PATIARAR HL T2 0] (A E B 2k
50~60 km, TM# AT BT 2 8K 25~30 km, FLRGH7E
FHARAS LT 2 LSRG T2 2x107%s, I T AT
B, A | M 4 TR S RO R B, %



_8- T RS R R

fik o0 482 R PT80S 01,

[ 1
l L |
=W} | . J'7J |
[BES z !
Wl| fr | Re L RoL | KR T g

14 | § , , . e ]
mﬁ : R =c. C C,= : :_ C, Ce R :
oL B |
Eol ! B
| _UA L U, ¢ :
l Ry Ly| 11| R L |

T

[ES : J:U( A Ry Ly U“.L : i U, ;: :
W I L, 78 : ! L, L :
LAY R, " Ruz 11 3R, e
T B 7B : i B :
I L) !
e = " e e e

2 T RERFHESEINED S RE-R-FESEE
Fig. 2 Vehicle-catenary-viaduct coupling model for EMU

passing split-phase region considering viaduct
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Fig. 3 Magnetic field distribution of viaduct pier
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Fig. 4 Model of the transient process 1 for EMU passing
electrical split-phase on viaduct by ATP-EMTP
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based on ATP-EMTP
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