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A Study for Development of Integrated DC Railway System Analysis Algorithm
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(Dong Uk Jang - Moo Sun Kim - Jae Sung Hong - Hansang Lee)

Abstract - Increasing needs for rapid driving vehicles during rush hour, there are various researches how to operate or
allocate rapid driving vehicles with the existing normal driving vehicles. In the aspect of power system, it should be preceded
by an analysis for power equipment capacity. Also, it should be studied whether the added rapid driving vehicles gives a bad
effects for stable operation of railway systems or not. In order to derive the results for these analysis processes, this paper
suggest a novel analysis algorithm which can implement integrated analysis including rapid and normal driving railway
vehicles simultaneously. This algorithm has been verified using Seoul Metro 7 Line data.
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Table 2 Summary of TPS simulation

o NsRER | J1E AEA
5 F3AZ [m] 94,190

= FHARNS] 8,609.86 8,485.18
HASEE [kim/h] 39.38 39.96
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Table 3 Data list for power simulation
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Fig. 1 Integrated Analysis Algorithm for DC railway systems
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Fig. 2 Simulation results of TPS
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Table 4 Example for location of substation, up and down
line vehicles
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S1 500 Vul 3,900 vdl 2,700
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S4 13500  Vud  |17,000
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Table 5 Results for node ordering

AA ordering SHalAl ordering
TEQ4 ord() TEQ4 ord()
S1 Vul S1 Vdl
S2 S3 S2 Vd2
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Table 6 Example for location of rapid vehicles
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Table 8 Data for Metro Line 7 in Seoul

T 5 o
7 aeldolg dulEia 0.0203 Q/km
g Teldoly duEA 0.00456 Q/km
HAEY 1,500 V
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Table 9 Stations and their location in Metro Line 7

o9y QIR [m] oy Q1A [m]
2ot 1,585 e 23,150
Tait 2,641 = 25,063
et 3,900 =8 26,403
nh= 5,479 31 27,003
=9 6,900 Hod 28,119
=7 7,740 Lt 30,343
SHA 8,725 ol 31,423
35 10,055 L2 32,177
ES 10,908 SAth 34,368
w2 11,305 A 35,260
=3} 12,705 S 36,281
e 13,675 AlCHy} 37,352
M 14,535 Kl 38,376
AP 15,656 AZE 38,986
Snpit 16,536 0 40,443
e 17,377 g 41,620
At 18,337 WA HA] 42,160
thad 19,218 =R 43,780
Aty 20,007 49 45,240
=4 21,193 e 46,740
e 22,700 25 48,680
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Fig. 4 Dia for normal operation in upline(x: m, y: sec)
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Aol 1638.97 153575 6.38 7879 Table 12 Simulation results for case 2
g | 167605 | 15296 6.72 89.64 e | SR ] FDA | Hoia] S
= V] V] A [MW] [kWh]
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et 1,729.71 1319.18 18.47 164.27
L 167754 | 1561.77 492 74.06
gd | 168386 | 1569.82 448 73.89 SA | 169166 | 149902 8.43 113.11
A 1703.57 1533.12 6.52 93.02 2k 1,703.47 1525 6.98 104.55
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=, 1689.37 | 1581.25 3.84 55.13 At | Lessad | 152699 e P
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* g » RN 167507 | 1505.37 8.07 48.22
% 8 Case 1: e HAA M MeH(x: sec. y: Volb) A 1,531.11

Fig. 8 Case 1: Substation voltage for Suraksan
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651



HMo|ets =2 x| 647 435 20150 4%

SLEE

O™ 11 Case 2: M HEA AHIAY W SRdeE

Fig. 11 Case 2: Consumed power and energy for Suraksan
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