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Investigation of Autotransformer Configuration to
Enhance Collecting Voltage in Train
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Joorak Kim - Jung-Hoon Kim

Abstract AC traction power supply system has adopted autotransformer (AT) feeding method. This system has an
advantage as long feeding distance. However, the countermeasure for voltage drop should be considered, because load
grows larger-and headway grows shorter in recent electric railway system. This paper proposes the improved
_ system configuration to enhance voltage drop in ac railway system without additional power electronic device. That
is to increase turn ratio between contact wire and rail of AT. By modifying turn ratio of AT at SSP or SP, collecting
voltage on train’ will be enhanced.
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Fig. 1. Configuration of AC traction power supply system
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Fig. 2. Conventional autotransformer at SSP
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Fig. 3. Proposed autotransformer at SP
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(a) Autotransformer at SSP (b) Autotransformer at SP

Fig. 4. Equivalent circuit for proposed autotransformer
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Table 1. Impedance data of the selected substation
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Fig. 5. Diagram for simulation
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Table 2. Train voltage comparison related to turn ratio

TE O Ay A% .
1:1 35.189 24.843 -
12:1 37.286 26327 5.973
15 : 1 37.791 26.689 7.430




35.18%

i)

Fig. 6. Comparison of train voltages related to turn ratio
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Fig. 7. Fault current at 55kV side
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Fig. 8. Fault current at short point
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Fig. 9. Fault Impedance at 55kV side
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Fig. 11. Fault Impedance at 27.5kV side
4 2 E

2 ERoAE 28 FAN2YY AW HLS FAA)
WeHE AN & ALdeA 27} Ao £9)

2ol AA| AN A e A
A

Fold U wet AT A B ol He Sustact A
NEH AL FHATEA AT A Wato] B2 A3
ARALS 7+ wgulo] we} Adsto] 4s wwstgnt.
M) A3} AT TFR Aole] BAUIS A 27 5L
mj 72 AAYT ulste] oF 5% ojAbe] WA Aol &

A AIE de = YA E FHA2E WY AT ¥
vl wigte] Mg A2 A5 AEE $5he off 1kmwjct
O] et ARLE skl B duda 9 o7 AFo W
BHE Wl 4E Stk 2 A3 A" P el 2

2g g Ao wrrEgch
FS 7pe 7158 7H AT Ak Ratatg oA 2

A
A oA & o e 2F FAXLHY FA0] 7 Zle

1. 2383 €] (2000), “HRu&LHHE AE-hA47t D20} HYE
FE AE dZAd 4 JAEA,” dEEredT Y

2. olFR €] (2002), “FRLLHE A7 A EA AA
3 gaT” FTHEs|&AaTY.

3BT 001, “7) A= FANATe ceb ndY, Yo
M3 AHED B7L” HAREE, FoHeha

4. 7, A, gAE (2005), “MTL BEE o] §3 WA=
Bdg) di@r]sE sA et Se=rAl.

5. S. Choi et al. (1996), “Autotransformer configurations to
enhance utility power quality of high power AC/DC rectifier
systems,” IEEE Particle Accelerator Conference Proceeding.

6. A&, o, 2HS, o4 (2006), “H7|H=S Falwfe
A4S F8 g3 o] Al A S Eests] A
03 =23

7. Manitoba HVDC Research Center Inc. (2005), “EMTDC user's
guide.”

8. A%H (2004), “71H=e] FANLRT HE” 7)rte.

9. C. K. Alexander (2001), “Fundamentals of electric circuits,”
McGraw-Hill.

10. AAE, A7 545, 2B, YA (000), “HAHE 2F
TA ALY B2 e 9 Y 9T FREEE
3, Vol. 3, No. 4, pp. 219-228.

A4U0099 119 239, $4U20104d 19 129),
AP L0109 24 5%)



