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Abstract

In the article ship’s three-phase power networks with variable, asymmetrical and non-linear load to
compensate for the non-active components of power more and more often used active filters are presented.
Getting high energy performance of active filter depends of the control algorithm. In this article ship power
networks with the new algorithm calculating the active, reactive and unbalanced components to control active
filter are described. Study was carried out on virtual model, implemented in the environment “Matlab-

-Simulink”.

BBepgeHue

Koadpdpumuent momuoctu (PF — power factor)
JUIS DIIEKTPUYECKOW CHUCTEMBI MEPEMEHHOI'0 TOKa
OTIpeIeNIAeTC KaK OTHOIICHHE AKTHBHOW MOIIHO-
CTHU K IIOJIHOW MOII[HOCTH.

Koadduuument momHoOCTH MOXKET NPUHUMATDH
3aauerust ot 0 7o 1. AxtuBHas momHocTh P(BT) —
3TO moJie3Has paboTa, coBepliaeMas B LENH 3a
ONPEACIIEHHOE BPEMSL.

[omnas mommuocTs S(BA) ects mpowusBenenue
nercTByommx (3PQPEKTHBHBIX, CPEIHEKBAPATHU-
HBIX) TOKa ¥ HAIPSDKEHUS B LETIH.

[TonHas MOIIHOCTH MOYKET NPEBBIIATH AKTHUB-
HYIO MOIIIHOCTB 110 CJEAYIOMINM MTPUYNHAM:

Harpy3ka WMeeT aKTHBHO-PEaKTHUBHBIA Xapak-
Tep;

Harpys3ka HEJIMHENHHa, BBI3BIBAIONIAs MOSBICHUE
FapMOHHMUYECKUX COCTABISIOIINX B TOKE;

B Tpex(a3HOW CeTH Harpy3ka HECUMMETPHYHA.

OTnuure TOJTHON U aKTUBHOW MOIIHOCTH MOJKET
ObITh BBI3BAHO OJHOM WM HECKOILKAMU U3
MEPEUYUCIICHHBIX IPUYHH.
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ITonaas momHOCTE S(BA), akTHBHAsE MOIITHOCTh
P(Bt), peaktuBHas wmouHocTs (J(BAp) m momi-
HOCTh UCKaXeHMHd win HecumMmeTpun T(BAp)
CBSI3aHBI U3BECTHBIM COOTHOIIICHUEM.

S*=P*+0*+T" (1)

OaHMM M3 OCHOBHBIX HaITpaBlIeHU# mpu obec-
MEeYCHUU SHEProdpHEKTUBHOCTH U SHEPrETHUECKON
0€30MMacHOCTH B HACTOSIIEE BPEMs SBJISIETCS TOC-
TPOCHHE WHTEIEKTYaJbHBIX aBTOHOMHBIX SHEpPre-
THYECKHX cucTeM (smart grid).

Oro THOKME TepecTpauBacMble  CHCTEMBEI,
KOTOpbIe OOECIIEUMBAIOT HE TOJBKO COOCTBEHHBIE
MOTPEOHOCTH, HO M MOTYT OBITh IOJKITFOYCHEI
K CHCTEME paCIpeAeIEHHON TEeHEpaIuu dJIEKTPO-
SHEPTUH.

B cersix 11eHTpaTn30BaHHOTO YHEPTrOCHAOKEHUS
3a/1a9d TOJJEPKaHUA MaKCHUMAJIBHBIX DJHEPreTH-
YECKUX TOKa3aTelieil pemaroTcs myTeM pa3padoToK
Y BHEIPEHUS aKTUBHBIX (DUIBTPOB.

Ot GUIBTPEl TEHEPHPYIOT BCIO TraMMy He-
AKTHBHBIX COCTABJIIONIAX MOIIMHOCTH B HAarpy3Ky
U, TeM caMbiM, Ha 20—25 IPOLEHTOB YMEHBILIAIOT
3arpy3Ky WHUTAIONIUX JUHUH W TEHEPUPYIOIINX
CHCTEM.
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PyHKUMOHaANbLHaA cXxeMa aKTUBHOIO
¢dunbTpa

QOyHKIMOHANFHAS CXeMa aKTUBHOTO (WIBTpA,
MOJIKJIFOYEHHOTO K MHTAIOUIEN ceTH, Moka3aHa Ha
puc. 1.

B 3Bene mnocrtossHHOro Toka A®d BKIIOUEH
koHaeHcatop C. VYmpaBieHHE CHJIOBOW YacTbiO
OCYIIECTBISIETCA OT  PENeiHOro  perynsaropa,
00eCreunBaromero CKONB3SIMUN PEXAM TI0 TOKY
«TOKOBBIM Kopuaop». Ha Bxonme peneitHoro pery-
JSITOpa CPaBHHUBAIOTCS BBIYMCICHHBIN, TpeOyeMblii
AKTHBHBIA TOK Harpy3Ku U TOK B ceT. B utore AD
TeHEpUPYET B CETh BCE HEAKTHBHBIE COCTABIISIOIINE
TOKa (MOIIIHOCTH) Harpy3KH.

OcHoBHOll TpoOnemoli mpu moctpoeHuu AdD
SIBIISIETCSl BBIYHMCIEHUE AKTUBHBIX COCTaBISIOLINX
TOKa Harpy3KH.

CunoBas uacth Ad mnpencraeiseTr co0oit

Pe3ynbTaTbl MOAENUpPOBaHUA

[IpeoOpa3oBaHre KOOPAMHAT IIUPOKO HCIIOIb-
3yeTcsl B COBPEMEHHBIX TEOPHSIX MIHOBESHHOMU
mormrHocTH [2, 3]. Kimaccuueckne mpeoOpa3oBaHms
[Napka 13 HEMOABMKHOW CUCTEMBI KOOpAMHAT (a, b,
C) BO BpallawIyrcs cuctemy koopauHat (d, g, 0)
MPHUBOJIAT K TMOTPEITHOCTH BBIYMCIICHUS aKTHBHOTO
TOKa (AaKTUBHOW MOIIHOCTH) B CIIy4ae HECHM-
METPUHU Harpy3Ku [4].

OTa MOrpenrHoCcTh MOXKET OBITh YCTPaHEHA IMPU
WCTONB30BAaHUHM CHCTEMBI TpEX BPAIIAIONIHXCS
KOOpAMHAT P, q, T [5, 6].

[IpeoOpazoBaHue HaNpPSDKEHUH W3  CUCTEMBI
koopauHat d, q, 0 B cuctreMy KOOpAWHAT P, (, T
OCYIIIECTBISIETCS. B COOTBETCTBUHM C YpaBHEHHEM

).
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Puc. 1. ®ynkunonanpHast cxema akTUBHOTO pubTpa [1]
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Puc. 2. Toku B cucreme koopausat d, q, 0 up, q, r

[IpeoOpazoBaHue TOKOB OCYILECTBISIETCA IIO
aHAJIOTHYHBIM YPABHEHHSM.

Ha puc. 2 noka3aHbl TOKM B CUCTEME KOOPIUHAT
d, g, 0 u p, q, r B Tpexda3zHoii CeTH ¢ HECUMMETPHY-
Hoit R, L Harpyskoii. B cucreme xoopaunar d, q, 0
TOKH B HArpy3ke OT HYJIEBOW COCTaBJSIOLICH HE
YUUTBHIBAIOTCSI B aKTUBHOM cocTaBsitoniei Toka Id.
B 3TOM citydyae HCTOYHUK 3HEPTUHU JTOTIOHUTENBHO
Harpy>ke€H TOKOM aCHMMETPHH.

B cucreme kxoopauHaTr p, q, I TOK HYJIEBOMH
COCTaBJISIIONIEH COAEPKUTCS B AaKTHMBHOM TOKE
Harpy3ku Id u renepupyercs mHBepTOpoM. B pe-
3ylbTaTe€ WCTOYHMK TMTAaHUS HE 3arpykaercs
JIOTIOJTHUTENIbHBIM HEAKTUBHBIM TOKOM.

Tpexdaznas HecUMMeETpHUYHAs 3JEKTPUUYECKAs
CeTh, COJEpXKam@as HHBEPTOP CO  CIEASIIUM
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Puc. 3. Pe3ynbraTsl cumMmynsanun
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TOKOBLIM YIIPAaBJICHUEM M OIIPCACIICHUEM YIIpaBJId-
IOLIMX CUTHAJIOB B CHUCTEME KOOpIMHAT P, q, T,
OblIa peaiM3oBaHa B MporpamMmHon cpeme Matlab-
-Simulink.

Pe3ynbTaTel MOIETUPOBAHUS 3TOM CUCTEMBI IPU
oTKIItoueHNH (a3l A W aKTUBHO-WHAYKTHBHOM
Harpy3ku B ¢azax B, C nokazansl Ha puc. 3. [Tomy-
YCHHBIC PE3YyJibTaTbl CBUACTCILCTBYIOT O MOJTHOM
KOMIICHCAIIMY HEAaKTHUBHOW MOILIHOCTH aCUMMETPHUH
B IUTAIOLLEH AJIEKTPUUECKOMN CETH.

3aknroyeHue

MuxkponpolieccopHasi ~ CUCTEMa  YIIPaBICHUS
(MII) mo3BOMSET BEIYUCIUTH CUTHAIBI YIIPABICHUS
AKTUBHBIM (WIBTPOM B PA3IUYHBIX CHCTEMax
KoopJuHaT. Ha CeroiHsIHUi 1€Hb TaKUX CUCTEM
KOOpAMHAT mpemioxkeHo §. Paznudgarorcs »TH
CHUCTEMBI CJIOXHOCTBbIO OpraHu3alud ajaropuTMa
MII 1 TOYHOCTBIO MOAAEpPX)aHUSI KOIPPHUIMEHTA
MOIITHOCTH Onu3kuM enuamIle. CucTemMa KOOpAuHAT
p, ¢, T pa3paboTaHa CpaBHHUTEIHHO HEIABHO.
3amayeil TPENCTaBICHHOTO WCCIEAOBaHUS ObLia
npoBepka 3(G(GEKTUBHOCTH HCIOJIL30BAaHUS 3TOM
CHUCTEMBbl KOOpIMHAT. BupTyanbHasi yCTaHOBKa,
peanuzoBanHas B cpeae Matlab-Simulink mno3so-
JAja WCCIIeNOBaTh 3JIEKTPOMArHUTHBIE ITPOIIECCHI
B CYZIOBOM DJJIEKTPUUYECKOH CETH W TIOATBEPAUTH
MIEPCIIEKTUBHOCTh MCIIONB30BaHMS 0a30BBIX KOOP-
JIUHAT P, (, I OIS YOPABICHUS aKTUBHBIM (PHUIIb-
TPOM.

Conclusion

The microprocessor control system (MP) ena-
bles us to calculate the control signals active filter
in different coordinate systems. To date, such coor-
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dinate systems proposed 8. These systems differ in
the complexity of the organization and the accuracy
of the algorithm MP maintain a power factor close
to unity. Coordinate system p, g, r developed re-
cently. The objective of the present study was to
test the effectiveness of the system of coordinates.
Virtual setting, implemented in an environment
Matlab-Simulink possible to study the electromag-
netic processes in the vessel’s electrical network
and confirm the promise of basic coordinates p, q, r
to control the active filter.
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