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Abstract

In order to alleviate traffic congestion and improve public transportation satisfaction in Gumi-city, an industrial
complex-dense area, this study aims to establish a plan to introduce a tram in Gumi-city and determine the
engineering possibility. Through the analysis of data from the National Traffic Information Center, three tram routes
were constructed that took into account the road traffic conditions of the National Industrial Complex 1, which is a
section of traffic congestion. To analyze the efficiency of the power system through the measurement of the
maximum voltage drop by constructing a tram power system using PSCAD, simulations according to the number of
tram and tram substations were conducted three times. When four tram substations are installed in the power system
during commuting time(RH), it is judged that the minimum measurement voltage of each route has reached the
normal tram driving range(500-900V), and economic advantages can be derived by improving the traffic environment
in Gumi and operating a minimized substation.
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Fig. 1. Public transportation satisfaction survey results[2]
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Table 2. Tram power system settings

Data Value
Substation output voltage 900 V
for trams
Resistance of rail 0.074 Q/km
Resistance of catenary & 00208 Okm
feeder
Tram maximum power 300 kW
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Fig. 5. Tram power system diagram
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Table 3. Tram minimum voltage
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Table 4. Tram operating conditions settings
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Tram substation(C)

D Trams operated by Line 1 (5 in total)
D Trams operated by Line 2 (7 in total)

Trams operated by Line 3 (3 in total)

VWA A= VWV
0007227 |ﬁ| [ mﬁmm 016829 IMT

VWA VAV VW
0.015164 [ohrg) 0.011043 [ohny) 0.03045,

VWA Wt
0.015164 [ohrg)0.011043 [ohm) 0.03045 [ohy

VWV VWA VW
055278 [ohm)0.040256 [ohm) 0.111 [ohm)]

AV VWV ANV ~ANV- A AV ~AA-
02639 \mj 0.05481 [ohm)) 0.0482 [ohm] §.05481 :mj 0.02639 ‘Mj 0.006983 |D~T 0018392 \nNTODﬂA?Dl [ohm]

vV VWV VWV VWV
| 0.03451 EDMT 0.03857 [ohrm) 0.006496 |u~f 0.03045 [ohm] §.02639 [ohm) G

51 [ohm) 0.03857 [ohrf] 0.006496 [ohm]) 0.03045 [ohm) 0.02639 [ohm) -

VWV WV WV VWV
258 [ohm]  0.1406 [ohm] 0.02368 [ohm] 0.111 [shm]  0.1184 [ohm]

7227 [ohm] 0.02842 [ghm) 0j01682] [ohm)

VWA Wi V-
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E
b3
§

0.0203 (ohm)

Tram substation(A)‘
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A AAA A A ~AAA—
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. A A AN
0p0Y [ohm] 0.011003 [ohm] 0.07714 [ohm] (.04872 [chm) 0.009744 [ohm]

“AAA- +—AAA- AN
0.2812 [ohm]  0.1776 ohm) 0.03552 [ohm)

~AAA-
0.074 [ohm]  0.040108 [ohm]

starting point

@\mm\ 0.05481 [u@oﬂ’z m] §.0548] W@’ 02639 [chm] 0.00983 [ohm] 0.018392 [ohm] 0.008201 [oh
VA Wt

VWV
0.1998 [ohm]  0.1776 [dhn] D.19980ohm] 0.0962 [ohm] 0.025456 [ohm) 0.067044 [ohm] 0.029896 [ohy

£
i

012748 [ohm) [ 0.019163 [

V-
012748 [ohm]  0.019163 [ohm)]

~AAA- AN ~AAA- ~AAA- ~AAA- AN
0.046472 [ohm]  0.069856 [chm)  0.038702 [ohm] 0.2072 [ohm] 0.067562 [ohm) 0.0888 [ohm] 0.067562 [ohm)

VW]

b -

Maximum voltage dro
Tram substation(B) 8 P
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Table 5. Tram minimum voltage (Case study 1)
Normal hour RH

Line 1 (End point) 344587V 242.329V

Line 2 (End point) 303.127V 149.747V

Line 3 (End point) 344.046V 247939V
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500V~900V °oJuj7} 4= 1
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Tram substation(C)

D Trams operated by Line 1 (9 in total)

0.015164 [mT]o.o- 1043 [ohrg] 0.03045 [oﬂm}] 0.03451

0.03857 [chrm] 0.006496 [oan] 0.03045 [ohm] .02639 [ohm]

D Trams operated by Line 2 (13 in total)

Trams operated by Line 3 (6 in total)

V! VW
015164 [ohm]0.011043 [ohn}] 0.03045 [ohm] 0.03451 [
<

055278 [chm]0.040256 [ohm] 0.111 [ohm]  0.1258 [chm]

57 [chrrj] 0.006496 [ohm] 0.03045 [ohm]

.02639 [ohm] %
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Fig. 7. Rush hour tram power system diagram
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¥ 6. EY z|x Mg (AT R 2
Table 6. Tram minimum voltage(Case study 2)

Normal hour RH
Line 1 (End point) 364.654V 260.792V
Line 2 (End point) 647,020V 565.528V
Line 3 (End point) 361.527V 264.372V
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Normal hour RH
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