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Research on a flow analysis method of power supply system
for AC high speed railway based on Newton method
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Abstract: In AT-fed AC high-speed railway system, it is difficult to analyze traction network voltage when trains pass throngh two
adjacent ATs. In this paper, a new flow analysis method of traction system is discussed, under AT-fed mold, and a new convergent
solution based on Newton method is given. Simulation results show that improved algorithm can reach the same results as the
original one, but it converges more quickly. With improved algorithm, traction network voltage distribution could be exactly
calculated. The improved method could be applied in simulation of high speed railway traction system.
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Fig.2 Current supplied by one AT to a train

B PE-PHERE,
Imain :Iaux =0. 51train (1)

HA  Lgn ATV, Tnain 29 B LB L
L BB

M—FE B X EEITR, FIFERRETS
AR, IEEE B — A AT B BRI R S HAR
BEMASHBEHEAR, RO B R E
[ (sE4k) IR B (B LR) BIRRA R, HAE
FA AT (BB A tn i 3 Bros.

RN

B3 BRESAT S H

Fig.3 Current sharing among the transformers
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Fig.5 Current profile of two trains
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Tab. 1 Parameters for model ¥ 0.02
L HE Voo 27.5 kv L 3 4‘\,5. 6 7 8 9
PaliE Z: 2.36+§19.50Q ) et
5| P 5 5T Z: 0.119 2+10.752 2 ‘
[Q/km] Z: 0.161 8+ 30.670 9 3
Zs: 0,203 640.884 7 . ) \
25| B BT Z: 0,058+ j10.369 0
[0/kn] Ze: 0.051+3j0.361 0 !
Ze: 0.05340.373 0 ot 5 L -+ J
EAERH
2& 2 Eﬂl case (b) Rk
Tab. 2 Three cases for simulation E 9 c Bk ahzk 1 FiF)
Case Bz FIZER B /km ThE /MW Fig.9 Variable curve of &(#1 FlZ)
Casel 1 25 10 F 4 case2 WIAELER
Case2 2 18, 35 10 Tab.4 Simulation result for case 2
Case3 3 9, 19, 29, 39 10 (a) H5is%
%3 casel FELE R P FIEHE/KY FIZE /KA THE/MW SRS/ n
Tab. 3 Simulation result for case 1 8l 25. 287 0.395 5 10
(a) £ TsE 24.486-6. 315 71 0.3829-0. 098 8i 9
it BIEAEAV FUEHR/KA IR SERKEUn 82 24847 0.402 5 10
#1 26. 375 0.379 1 10 6 23.632-7.674 91 0.38278-0. 124 3i
26.052-j4. 119 2 0.3745-30. 059 2 b) BRiEK*E
(b) JEE4E HE  FIEHE/KY FIZ=HH/KA ThE/MV SRS/ n
Pl FIEdE/KY FIERB/KA DRM BRRE/n #1 25.287 0.395 5 10
#1 2. 376 0.3791 10 7 24.486-6.315 21 0. 382 9-0. 098 8i 11
26.053~j4.120 1 0.3745 - j0. 059 2 #2 24,847 0.402 5 10

23.632-7.674 31 0.382 8-0.124 31
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Tab.5 Simulation result for case 3

(a) HiE

Fi%E  FiEmE/AV FIERE/AKA  ER/M BARE/ s
#1 20.987 5 04748 10
18.698-j9.532 4 0.424 5-j0.216 4
#2 20.1358 0.496 6 10
16.794-j11.109 0.414 2-j0.2740 29
# 19.665 8 0.508 5 10
15.526 - j12.07 0.401 4-j0.3121
#4 19.483 3 0.5133 10

14.958-j12.485 0394 0-j0.328 9
(b) BERZE

FIE  FIERE/AKV FIERR/A  THE/M BREE/
#1 20.981 0.476 6 10
18.691 - j9.532 2 0.424 6-j0.216 5
#2 20.128 0.496 8 10
16.786-j11.108 0.414 3-j0.2742 46
#3 19.658 0.5087 10
15.516 - j12.07 0.4015-j0.312 3
#4 19.475 0.513 5 10
14.948-j12.484 0.394 1-j0.329 1
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Fig.10 Variable curve of &(#1 5] %)
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Fig.11 Voltage profile of traction net for four trains
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Tab. 6 Stablility margin in single line fault

[T ThERB/ MW WEESGE
KFE—HIR 4968. 142 14. 95%
KR O—HHF 5017. 824 16. 1%
EiE—HF 5068 17. 26%
TR—ER 5017. 824 16. 1%
KK 5068 17. 26%
R_—M% 5068 17. 26%

442 —HXRBRBILUEHEIT
xR —AERNERENBERERE

Tab.7 Stablility margin in one generator fault

kR AL TR/ MW BEESH
A 4968. 142 14. 95%
%E 4918. 953 13.8%
i 5017. 824 16. 1%
X 4968, 142 14. 95%
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