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Simulation of transient processes in low-frequency channel of the
semiconductor regulated compensator

The simulation of transient processes in low-
frequency channel of the semiconductor two-
channel regulated compensator of inactive compo-
nents of total power is presented in given article.
New control methods for two-channel compensator
that allow to provide a high performance of the
converter in the changing character of the load are
proposed. Conclusions of obtained results are pre-
sented. References 7, figures 4.
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1. Introduction

System analysis of power quality supply,
analysis and development of power theories,
analysis of compensation systems of total power
inactive components showed the construction
possibility of multi-functional compensators of
inactive components of total power, which are able
to suppress high current harmonics that are
consumed by load from power network; to
compensate reactive component of network current
fundamental harmonic; to symmetrize currents in
phases of three-phase circuit; to suppress zero
sequence currents.

2. Problem statement

Currently two-channel compensator had been
developed and it is based on the principle of a two-
channel structure in the power circuit. The power
circuit of the device is the compensated controlled
rectifier, that consists of the low and the high fre-
guency channels. The power circuit is shown in
[1,7].

The control system of compensator is based on
modern power theories and forecast control ideas.
Control algorithms of dual channel compensator
and control software in real time are considered in
[2-5].

Matlab model of a two-channel semiconductor
compensator with digital forecasted control system
is shown in Fig. 1.

The model includes two gate groups GGe and
GGt of the low frequency channel with active-

inductive load, the active power filter - APF, the
digital processing block DPB, the reactor L, the ca-
pacity C with the diode group DG and the pulses
distribution block PDB.

The flow of current through the reactor is pro-
vided by bridge on the lockable thyristors or thyris-
tor bridge on the single-purpose. It depends on the
sign of the reactive power on the compensator in-
put. The proposed algorithm assumes control of
the reactive power sign and, when it changs, en-
sures current transfer from one to another rectifier.

The control algorithm with forecast assumes
the calculation of angle ao, at which by the time of
next switching control with angle a1, load current
will have reached the set value. The current angle
Qo is defined in the point when functional expres-
sions for F1 and F2 equal to zero. Functionals F1
and F2 of the algorithm calculate in accordance
with following expressions, which represent the im-
plementation of proportional control law and in-
clude reactor parameters RL and L., the amplitude
of transformer secondary winding voltage Uzm, ref-
erence current ief and load current i"Lo at the time
of thyristor unlocking at an angle ao [1].
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The control algorithm is shown in Fig. 2. If sign
of load reactive power changes from positive to
negative, the current translation from gate group
VGT to gate group BGG comes at time when the
load current of the rectifier becomes zero and the
single-purpose thyristors going off.

If the sign of the reactive power load has be-
come positive, that is, it should ensure the transi-
tion from the GGt to GGg, the algorithm ensures
the required conditions of the current translation in
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Fig. 1. The Matlab - model of compensator with digital forecast control system

Calculated ratios were implemented and tested
using Matlab-model of compensator in static and
dynamic modes.

Fig. 3 shows a compensator rectifier reactor
current Ir, and the current average value of reactive
power Qrt at the connection point of reactive power
source and compensator to the network when the
sign of the set value of reactive power Q: changes

from positive to negative, that is, when the mode
switches from the reactive power consumption from
the network in the generation mode, and the transi-
tion from GGt to GGe. Fig. 4 shows transient pro-
cesses when load reactive power Qn changes.

On the given oscillograms, improvement of the
current increment takes several measures of recti-
fier low-frequency channel working.
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Fig. 2. The control algorithm of low-frequency channel of the compensator when the sign of load reactive
power changes from «+» to «-»
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Fig. 3. Transient processes when the sign of load
reactive power changes from «+» to «-»

3. Conclusion

The experiments confirmed the efficiency of the
proposed algorithm applied to the management of
double-bridge rectifier operating in reactive power
compensation mode.

Fig. 4. Transient processes when load reactive power
changes

Using the proposed control algorithm for two-
channel compensator with forecast control system
leads to an improvement in the dynamic character-
istics of the compensator when a predetermined
value of reactive power in the supply network
changes and when the reactive power, that is con-
sumed or generated by the load, changes.
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YOK 621.314.26

E.A. JleBOH, KaHA. TEXH. HayK

HaunoHanbHbIN TEXHUYECKUIA YHUBEPCUTET “XapbKOBCKNIN NOSIUTEXHUYECKUA NHCTUTYT”,
yn. baranus, 21, r. Xapbkos, 61002, YkpauHa.

MOAGHMpOBaHMe nepexoaHbIX npoueccoB B HU3KO4YAaCTOTHOM KaHarne
nonynpoBoAHUKOBOIO perynmpyemMoro KomneHcartopa

B cmambe paccmompeHo ModeniupogaHue rnepexoOHbIX MPOoUecco8 8 HU3KOYacmomHOM KaHaie
Mos1yrnpo8o0HUKOB020 O8YXKaHa/lbHO20 pe2ysiupyemMo20 KoMreHcamopa HeakmugeHUX COCMassisiouLuXx
nonHol mowiHocmu. [NpednoxeHbl Memodbi NPo2HO3HO20 yrpassieHuUsi 08yxKaHasbHbIM KOMIIeHcamo-
pOM, KOmopble 10380/15ioMm obecrneyums 8bICOKUE OUHaMUYeCKUe XxapakmepucmuKku KoMrieHcamopa npu
U3MEHeHUU xapakmepa Haepys3ku. [lpedcmaeneHbl pe3ynbmambi ModenuposaHus, cdenaHbl 8bl800bI.
bubn. 7, puc. 4.

KnioueBble crnoBa: cusiosasi a71IeKMPOHUKa; KOHMPOJ/lb PeakmueHOU MOWHOCMU; CUi080U akmugHbIl
unbmp, 08yxmMocmogoli mupucmopHbIl 8bINPAMUMETb.

YOK 621.314.26

0. O. JleBOH, KaHA. TEXH. HayK

HauioHanbHMIM TeXHIYHWUIA yHIBEpcUTET “XapKiBCbKUIN NONITEXHIYHUIA IHCTUTYT”,
Byn. baranis, 21, m. XapkiB, 61002, YkpaiHa.

MopentoBaHHS nepexigHUX NnpoueciB Y HU3bKOYAaCTOTHOMY KaHari
HaniBNPoOBiIAHUKOBOroO perynbLoBaHOro KOMneHcaropa

Y cmammi po3anisgHymo mMoOesiro8aHHs nepexiOHUX rnpouecie 8 HU3bKOYacmomHOMY KaHarli Hanierpo-
8i0HUKOB020 080KaHarlbHO20 peayslb08aHO020 KOMIIEHCamopa HeakmugHUX CK1adosux o8HOI MomyXHo-
cmi. 3anpornoHogaHo Memodu MpPO2HO3HO20 KepysaHHs d8OKaHalbHUM KOMMeHCcamopoM, siKi 00360s1s-
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fomb 3abesneqyumu 8UCOKI QUHaMIYHI XapakmepucmuKu KOMIeHcamopa rnpu 3MiHi xapakmepy HagaHma-
JeHHs1. [lpedcmasneHi pe3ynbmamu mMolernogaHHs, 3pobneHi aucHosku. bibn. 7, puc. 4.

KnrouoBi cnoBa: cunosa eniekmpoHika; KOHMPOsb peakmugHOI nomyxHocmi; cusosuli akmugHul
inbmp; dgomocmosull MUPUCMOPHUL 8UIMPSIMIISY.
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