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The High Power Active Filter System for Harmonic Compensation of 25kv
Electric Railway
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Abstract

At present, harmonic currents cause serious problems in power conversion system using the semiconductor switching
device. Also some of the conversion system provokes harmonic currents against to the main power supply system and
causes hindrances for the system. Main power impedance of the traditional LC passive filter method, influences on
the filter characteristics and amplifies the harmonics when resonance phenomenon is occurred. And the traditional
existing 2 level inverter systems show the limit in capacity of voltage and current in case of occurring sudden load
change. So, to solve this problem active filter which uses cascaded H-bridge multi level inverter has been designed
and ex-filter system circuits were totally investigated. With multi level active filtering system not only the size of filter:
but also the size of filter for transformer can be reduced by half and so as to the weight, while the capacity of inverter
can be double sized and wave forms can be compensated exactly and precisely. Also by the benefit of the increase
in rating capacity, the various currents owing to the load fluctuation can be dealt more steadily. In order to simulate
the wave form of harmonics based on the measured data on the AC 25kV high speed Domestic Commercial railway,
it was simulated with PSCAD/EMTDC and PSIM. Based on the results of this demonstration, the power supply systemn
and inverter system would be more stable and also promoting its efficiency.
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Table 1. Parameters for the object system
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Fig. 3. Voltage and current measured data
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Fig. 4. FFT Harmonic profile
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Fig. 5. Concept diagram for compensation system
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Fig. 7. System control design and equivalent circuit



Ol - YME - T
764 UISEEYYERY F9d M6 2006d

29 A1 AojFze of¢ Extstaizict 4Yedeis
EAuolelet Al2] 442 B3l SV PWM ot He|7)
2o} PWM A4S AAetch EE Carry PWMA Y] 7}
e Aozt golstar, AgEY AR 17] H252
Carry7} 8731, 7} carry AT 7]& Al&9} H|alE o] &
A3 HHE ThEo] Wk

ofgfo] 2L 970 M Fgol §lo] DC AUE A
7l Ala'e Ao £z} 571328 YR ok 55
e = YR FoHRE g2y Aot gE 2=
oFAlE o] gsto &S

9 57HE RN BEEFS thaat Zo] AikEs gtk

PHYL V,(t) = V, sin(wt)

SELEHY EAYol o Lk s

V.(t) = Vsin(wt—a) @)

a

Vsin(wt) — Vsin(wt—a)

I (t) = = @
=]|sin(wt+90i5)

o714
\/Vsm 2+ V, —(Vcos (a))?

I = —

E3L a & AHEZE AL e ATRIEE Rt

webd $ERHPs) o FEHHQYE ThaT} Zo] Ut
9 4 9tk

Py= 2Zasin(a) 3
v
Qs= 2—2( V) = Veos(a)) @

2.4 AEEo|M Zu}

A AlARE A g oS o]gsto] ATt A
O] AR 74 171091 2500[ V]2 38t +5Y
El= 180[Hz] 2} 300[HZ] o] ZF2} F2&|of 32}e} SA¢) aix
e AASEE Ao, 5ELE 9 297 T
10[kHz] 2 A= 3ict.

o 18L& 22 Aol +E52EHE Wrlste] AlEd ol
AL 4st AE ol gtk Y] FFT 229} )
T3 Bu ALl og nxuly} Zhastgon E3] 3xue}
szute] A9 I7\7h gusH Fadhe weotd 4 Aot

:“\WV\ \/\1“
.m\/\/\] \AN \AN

i}
o] il i i} ki) m
gy
Il
w
5
il
L]
']
.
. .
‘m 1 1 I
h . i
WL_A_‘ ll'lllnl&x‘.
'] [ o i o
Lt

Fig. 8. Output profile and FFT result for applying only passive filter
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Fig. 9. Output profile and FFT result for applying filter system
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Fig. 10. Output voltage profile for 2 level and multi level inverter
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