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ABSTRACT

This paper presents the comparative study of using two different compensators in a railway traction

substation with a V/V transformer to alleviate voltage unbalance and low power factor in a railway power supply

system: railway power conditioner (RPC) and Steinmetz compensator. The paper also introduces mathematical

models and a calculation method for searching optimal rating of both compensators. One computer simulation

study case under the worst case of loading condition was used to validate the proposed models and method. The

simulation results showed that the Steinmetz compensator had approximately 30 percent less optimal capacity

than that of RPC and had better capability of substation voltage regulation under the same compensation target,

voltage unbalance factor of less than 2%, and power factor of greater or equal to 0.95. Consequently, the

installation of Steinmetz compensator could result in less compensator cost, with a capacity solely taken into

consideration.

Key words: railway power conditioner, steinmetz theory, optimal compensation capacity, V/V transformer
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fSnawasaves RPC

[ J J
ﬂ%N]m‘liﬂ!‘UElﬁ'Jﬂﬂﬁﬂﬂ]‘5@’[“9114!3»17]"”

milszneumaslvian
P (%) Qey (%) Qep(%)  Qsce (%) Qscp(%) Qg e (Vo)
0.80 (ﬂifﬁ'ﬁ 1) 77.79 100* 85.28 41.76 100 68.06
0.85 (ﬂifﬁ'ﬁ 2) 70.17 100* 83.07 41.76 100 68.06
0.90 (ﬂ‘i‘ﬁ‘!ﬁ 3) 61.75 100 80.24 41.76 100 68.06

viname *Sinasaoiiiugudiieann il Tvaaluma a

y Ao @ o 7 P
ﬂ1§1\3ﬁ 3 NNaUDd RPC !,Lazm%m%ﬁ}awaﬂmi’d“l@lummcu

71NAY89 RPC (MVA)

Aav Y [y d J
Wﬂﬂslll’i)\iﬂ'J‘]fﬂ!“]fﬂéll?ﬂﬁﬁﬂﬂ1§ﬁ"lﬂu!1ﬂ’l“ﬁ (MVA)

~
S Full compensation  Optimal compensation  Full compensation Optimal compensation
1 34.583 30.532 28.570 20.761
2 31.108 26.928 26.617 18.808
3 27.618 23.196 24.585 16.776
9 4 HadNEauY NeUMSHAY
n3al VUF (%) PF, PF, PF,_ Vg (kV) Vg (kV)
1 5.392 0.985 0.948 0.127 27.700 20.516
2 4.690 0.997 0.975 0.241 27.804 22.012
3 4.154 -0.999 0.994 0.361 27.895 23.299
MmN 5 waﬁwﬁﬁuq NAINIVALBEAIY RPC
N5 VUF (%) PF, PF, PF, Vg (V) Vg (kV)
1 0.668 0.998 -0.999 0.950 26.580 27.971
2 0.892 0.998 0.994 0.950 26.741 28.071
3 1.155 0.998 -0.977 0.950 26.946 28.183
M3ah 6 WagnEauY ndamsvaediendnmsa latiumd
nyol VUF (%) PF, PF, PF, Vg (KV) Vg (kV)
1 1.311 -0.950 -0.966 0.950 27.641 28.123
2 1.311 -0.950 -0.966 0.950 27.641 28.123
3 1.311 -0.950 -0.966 0.950 27.641 28.123
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