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Power Quality Impact of Railway Operation ——Part I: Modeling Foundation
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Abstract: Considering that electrified railway load easily brings about serious power quality pollution for the
power grid buses, it is necessary to give analyses through modeling. As the first part of this two-part paper,the medeling
method that to analyze the influence of various operation situations of both ordinary railway and high-speed railway on
the substation’s power quality was detailedly elaborated. The modeling was composed of the modeling of substation , the
modeling of traction network and running vehicle, and the modeling of other loads except for the studied railway. To
enable the accuracy of analyses, the chain circuit was adopted in the traction network model, where the couplings of
each conductor were considered. Besides, to realize the comparison of the power quality influence betteen passenger
vehicle and truck on the power grid, the modeling of vehicle took into account the passenger vehicle of high-speed
railway and the truck of ordinary railway into account.
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Fig.1 Main wiring diagram of substation
1220 kV BYAZ HL AT EAC AR 2 7, HiA i
352 120 MV - AR 150 MV - A £7 34> L TR AF
9%, 431 220 kV, 110 kV, 10 kV; F= 84k 7 20
104

:220 kV, 110 kV R 58K BB & F 55 B
M4 7 S (BEERAESZ 1K) , 10 kV RGER P B
PARFZR R TR 220 KV R ZR 6 1, A3 A 6
Ab AT 5 110 KV RGEH R 7 1], 79 5 #: A 7 4k i
7510 kV RS 2R 4[], 43 334 4 2 AN A AR
vl o FEARHL R | = AR R AR S A LA )
SR R, GEEHBT X, AL FE R, iR
CEE NP O N w1 =
APU,

R,= oE x10° (1)
,Ud%UBz 3
X=T00 5, <10 (2)
UZ
R,=-25 x10° (3)
AP,
U2
e

s APy D9 S BEARAE 5 Us 28 e e WE 20
Fes SR RS BUE A4 5 Us% S i 1 73
Ws AP, N7 A 9 25 30 TIRAE 5 1% 925 3%
LU o

2 EF\W5ia479) EEA

2.1 EFESIWEER

AR SCR B OB R G 22 5| b AT A, (B
B SR IE SR 3 E UL AT 25 i i &
3, Bl 2 D 25 A5 Pl R G DO AR 0 S 8 2 4y
ZH AN, 38 3 AR 5 A8 BT AT BT (BRI ATS) |43 X fr
(EPSP) \FF 1A it (SSP) A1) 4 45 J- B = % ] K 42
I E A TR P72 SRR
AR BT R R ) ER B S, AR S AR DR
1A, AT 225 | I A BT TR ) 43 G ] 2 B s

ATS ATS Ssp
55kV]
M SSP e
W/ M s/ ]/
AT% A’rS)X SSp A’rs%zﬂi!z?!é
». o e

ATS F%fZk Sp

P2 AT Erm ) sy

Fig.2 Section division of AT traction network
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Fig.3 Equivalent circuit of AT traction network
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Fig.4 Matlab/Simulink modeling of traction sub-network
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Tab.1 Calculation parameters of traction network model
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Fig.5 Dynamic unit model of passenger vehicle and truck
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Fig.7 Matlab/Simulink modeling of substation load
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Fig.8 Established substation-load model with Matlab/Simulink software regarding the influence

of electrified railway ’s operation on power quality of substation bus
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