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Abstract

This article proposes the model and controller design of D-STATCOM for load bus
voltage regulation due to the voltage sag and swell. The model had been used to design
a current control and DC voltage control. The current control used the hysteresis
principles while the DC voltage control used P and I controller. The parameters of
P and I controller were determined by the most appropriate method at the symmetrical
optimal. For AC load bus voltage control, the P and I controller with the phase leading
and lagging compensator are used. The parameters of AC voltage controllers
were searched by Genetic Algorithm. The test system in this article was the simple
electrical power distribution system by experimenting in the simulation program
MATLAB/ Simulink. The result of this experimental showed that the D-STATCOM
and the controller design could be maintained the level of the load bus voltage due to

the sag and swell quickly within 0.01 seconds.
Keywords: Voltage Regulation; Genetic Algorithm; D-STATCOM
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Tuszvpdmihemdslnihdamamamidsliimidsiduiymadyfemaiaussiuliinn
uazussAulwiiAiy  (Voltage Sag and Swell) usvaulvihnnAanisanasoossuinussnu
fnnudliihunAnnsgiu TEEE 1159 fownanasszniia 0.1 89 0.9 p.u. ldasrmszniie
0.01 3% 28 1 W (Ghosh, A. and Ledwich, G., 2002) wazussnulnnniune Amuwsonu
anfdueaianuamaslihef Jewaiaiusvie 11 8 1.8 pu. Tudasnam 0.01 Juil
0 1 wit wseAulwiheneradiaiu iesnndinanuinnserlusuumsiiniuzesns:udlnan
swalng  ietlosiurugadszeoililiihanmsinuseduliihanussusoiuiua-aunnaey
Foazsenunuinduszuulwih dedeusedulnani-sunnnan grliduiaeelidulnen wu
matsulqeiszneuids manseseiueiin uazmssamazAuuseaulihilnants s
(Rao P. et al., 2000) A-sunnnauldnannisiiousedisssulaRuLuuLnaaausinu (Voltage
Source Converter : VSC) Fugnuszandldidmsumasnmsziuusoiuiivaniia (Padiyar K. R.
and Kulkarni A. M., 1997; Chen, S. and Joos, G., 2000) Iﬂﬂﬁilﬂuﬁ?ﬁ—ﬂuﬂﬂﬂauﬁ]:auﬂﬁmaﬂ
Tnomsldmsutasuuunussds d-q mumaafeuiidslasid (Synchronous Rotating d-q
Reference Frame) éwsvldlunisesnuuumniuan (Schauder C. and Mehta H., 1993)
Tunmsunanulddnsiisidunsaiuanesi-auanaen Ay oiuAnINIAILANNTILE
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(Decoupling Current Control) wunsawe1sds d-q gnunausly (Molina, M. G. and
Mercado, P. E., 2006) Tasnismivauns:uaazldnismivanuuuiuazle (PI Controller)
iomuANsuidnATesA-auanouliARMuATLE 0B donssuaodoluuny d uas
wnu q lmnangeamuauuseiuliihnszuansouazganiauussaulnii inamisuenaini
(Woei-Luen Chen, Wei-Gang Liang and Hrong-Sheng Gau., 2010) #slaunaue
msmuAnusAuliihnszuansszesf-sunnneNmefmuANLUUTinazle  onIuANLI IRy
Inihnszuansslinsfinaenmavou ethslsinma mMsmuAuUUsouawds d-q sududesd
AmAAMUNE (Phase-Lock Loop) Lﬁaslfﬂuﬂﬁuﬂaaﬁfyfywmuuﬂiau abe luidudeyam
AsaudRy d-q uwonanimImuaAniAesiigamuauuuuRualedmsuMIAILANATILE
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nazuanss  uazgapuaNlwinsussdilnanta  Tasganiuannszudlindnnsaivay
wuudNMes3Ta (Hysteresis Control) ¥l#iN1999NUUUIZUUAILANIANINEZAINLAEINITA
angamuANuUUiinazlodmsumsmuaunsuaaclds  uenanifemsmuaNuunsaUs A
dq suumuauildshisuiufesigainmums unalimsesnuuuszuumuausnsarilineg
wazlfalumsdanduasiie Tudiusesmsmuauussiuliiinszuanss Ammnimes
gasiImuauuuuiuazlognmlaeldismamannmnzaniiganaaauuns  (Symmetrical
Optimum) luzazfimsmuauussduliihnszuasauilnantsazldmsesnuuuimuandae
IBIAN
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nwasanyalugn 2 (© mivualinemuadnsuuaNWEENARENN1I0IITUY
laRsanmsn (2) - (@)

di
s,abc __ .
Ls 7 - _Rsls,abc - vt,abc + Vs,abc (2)
v
t,abc . . .
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di
l,abc __ .
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mseenuuugamUANLsIAUlAsuEEaY
mMamuAuusIAUlWthnszussERuMegUnINIR-auAnABY  ABIMI AT UUAIUANIINNTIOU:
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1hd  dnuluonanuidodenlimauauuuuiivazle  Fefinmauialumsmusesidoua:
sdnmssunulddnnuduandluuil 6 (Kittaya S., 2012)

e(t) Kl ac (STLead +1) M(f)
—> Kp,ac+ P o [ ———
STLag+1

U6 leezunsumsmuvanussiuliinszussay
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