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Scott Transformer Modeling using PSIM on the AC Substation
in the Electric Railroad
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ABSTRACT

In three-phase power, when the power is supplied to the single phase load, there is the unbalance of load
in the three-phase power. So the scott transformer is used in the power system to supply a single phase load
in three-phase power without the unbalance of loads. Especially, the scott transformer is used in the AC
substation of electric railroad. Two single phase transformers are combined by T-wiring in the scott
transformer. So, two single phase voltage is provided by differing 90° phase in three-phase power. The
selection of related equipment and correction of protective relay are not easy from characteristic of the scott
transformer when shunt and ground faults occur. PSIM(Power Electronics Simulator) is optimal simulation
software in field of the power electronics and provide the simple and convenient user interface.

In this paper, electric model of the scott transformer is suggested and the current of the scott transformer

in shunt and ground faults is analyzed. Also, the scott transformer model is demonstrated by using PSIM.
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Scott Transformer
154000 Grd. Y/55000V-23/55000V T3
M=-1520MVA, T-1520MVA @ONAN/ONAF
Open-Circuit Test Exciting Current No Load Loss
0.75 Arms @2=}
M= @1009 16.447 k
= @100%V (0.206% @20MVA) 6447 kW
1.36 Arms @22}
Z| 0,
Mz @110%V (0.374% @20MVA) 22.020 kW
0.83 Arms @23+
T @100° 21.828 k
2 @100%V (0.228% @20MVA) 828 kw
1.55 Arms @2%}
T @110%V 200 k
A @no% (0.426% @20MVA) 30.200 kW
Short-Circuit Test Impedance Load Loss
Mz, T3 23F 13.149% 165.584 kW
R che @40MVA @40MVA
_ 13.189% 70.151 kW
= q} E%El
M3} 27 9 @20MVA @20MVA
. 9.093% 58.535 kW
T 27 B @20MVA @20MVA
U+MZ} Mekztel] 917} 6.960% 41.132 kW
M, TF 22} 25 7% @11.55MVA @11.55MVA
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3-winding transformer Help
Single-phase transformer ﬂj e
isplay
Display | Marne Tl -
Narme Te [l Fip (primary 047 r
R (primary) rDSDS— T Rs {secondary) 0,235 r
L Fit ttertiary) 02% r
Rs (secondary) L m Lp (primany) a1 308m r
Lp tpi, leakage) [BEm Ls (sec, leakage)  [20688m [
Ls (sec, leakage) 41,55m K Lt (tertiary leakage) 20.689m r
Lm (magnetizing) FITRE] r Lm {magnetizing) 212114 r
; ,7 Mp (primary; EE/154 r
Hig Py B/l r Ms {secondary} 0.5 1=
Mz (secondary_) squ(S)_/E [ Hit (tertiary) g
(a) T#= HlolH (b)M#= Hlo]H
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