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Consideration on The Improvement of Input Currents

for Variable Frequency Drive by Reactors

Kim Hee Moon

Department of Ocean Systems Engineering

Graduate School of Korea Maritime University

Abstract

AC line reactors and dc link reactors are widely used in variable
frequency drives(VFDs) to improve the drive performance such as
reducing input current harmonics, elevating input power factor, and
protecting the drives from surges, etc. The effectiveness of both types of
reactors in reducing input harmonics is affected by the loading of the
drives and the system source impedance. In this paper, a simulation is
performed to investigate of such factors. The rules to evaluate the needs
and effectiveness using ac line or dc link reactors are proposed for

practical appications.
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Fig. 4-7 Outputs of duplex reactor
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Non linear
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é Is éfl’ Efn Efu
T T T T

“Note - Limbs are 3 phase with
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Tuned harmonic filter limbs *

Fig.4-8 Simplified connection of multi-limbed passive filter
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Fig. 4-9 Simplified "drive applied” filter for variable speed drive
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47 AAF ¥ (electronic filter)

47.1 552 ¥ (active filter)
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Fig. 4-11 Block diagram of shunt connection active filter
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Fig. 6-1 PSIM simulation program of VFD using AC line reactor
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Fig. 6-2 PSIM simulation program of VFD using DC link reactor
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Fig. 6-4 ~ Fig. 6-7 €19 & 45l df
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Fig. 6-3 Simulated THD, (ITHD%) at the VED input versus the inductance of
AC line reactors for various drive loading ( from 25[%] to 100[%])

Fig. 6-4 Simulated input currents at the VFD without reactor
under 25[%] loading (THD; 110[%])
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Fig. 6-5 Simulated input currents at the VFD with 3[%]AC line reactor
under 25[%] loading (THD, 83[%])

________________________________________________________________________________________________

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fig. 6-6 Simulated input currents at the VFD without reactor
under 100[%] loading (THD, 77[%])
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Fig. 6-7 Simulated input currents at the VFD with 3[%]AC line reactor
under 100[%] loading (THD, 41[%])
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Fig. 6-8 Simulated THD, (ITHD%) at the VFD input versus the inductance of
DC link reactors for various drive loading ( from 25[%] to 100[%])
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Fig. 6-9 Simulated input currents at the VFD with 3[%] DC link reactor
under 25[%] loading (THD,; 92[%])

Fig. 6-10 Simulated input currents at the VFD with 3[%] DC link reactor
under 100[%] loading (THD, 48[%])
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FEHD veditiviiats= ITHDwithout reactors— ITHDwith AC or DCreactors

ITHDwithout reactors
(6.1)
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Fig. 6-11 ITHD reduction rate at the drive input versus VFD loading using
a 3[%] AC line reactor and a 3[%] DC link reactor

Fig. 6-8 °]a}¥ 25[%] #-atell Al 5[%] DC link g HEE A& AS 74
© 84[%]olaL, o] A 3[%]°] AC line 2lHHE AH&3S
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Table 6-1 simulated THD, versus drive loading using 3[%] and 5[%]
AC line and DC link reactors

THD, at the VFD input, [%]
VED loading 3[%] AC line 3[%] DC link 5[%] AC line 5[%] DC link
reactor reactor reactor reactor
25% 83 92 72 84
33% 74 85 63 76
50% 60 72 51 61
75% 48 56 40 47
100% 41 48 36 40

Fig. 6-12% 25[%] 2 100[%] F+ #3slolAl AC line 2] El¢} DC link 2 e A}
& Al THD, ] WstE e Aol

120 |
100 :\\ N 7
&0
" ™ !
E - === D reactor, 25% loading
==
E .Y AC reactor, 25% loading
o sy DC reactor, 100% loading
G i AC reactor, 100% loading
20 +—
g
Q0 5 10 15 20

ACor DC reactor inductance, %

Fig. 6-12 Comparison of THD,(ITHD%) at the VFD input using AC line or
DC link reactors for 25[%] and 100[%] drive loading

Fig. 6-12014 & <= 3l°] VFDe| z+ F-atoll A 3[%]e] AC line @] ¥ 2l 5[%]
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o
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