PE®EPAT
IosicrroBanbHa 3armcka: B8 c., Bl puc., | ta6x., 13 wrepen.
Memoio pobomu €  JIOCHDKEHHS CXEMHHMX peadizaliii Ta mapameTpiB
[IUPOTHO-IMITYJIBCHUX MEPETBOPIOBAYIB SIK MIBUAKOIIIOUUX PETYIATOPIB MapaMeTpiB
pPeKUMIB 3 METOI0 iX HalOUIbIl eQEeKTUBHOTO BUKOPUCTAHHS B CHCTEMax

CIICKTPOIIOCTAaYaHHA ITIPOMHUCIIOBUX HiI[l'[pI/IEMCTB.
Yy BCTYHi IIoJaHo OCHOBHI IIOHSATTS Ta BU3HAUCHHS.

VY poznuti «CTaH NUTaHHS» BU3HAYEHUM CTaH MpoOJieMH, 3IMCHEHO aHai3
CXEeMHHUX peati3ailiid MMPOTHO-IMIYJIbCHUX TEPETBOPIOBAYIB 3MIHHOI HANpyrd B

KOMYTallHUX anaparax CUCTEM €JEKTPOIOCTayaHHS.

VYV 2,3 pozninax mpuBeAeHa Kio4yoBa 1H(OpMaIlig IIOA0 BUKOPUCTaHHS Ta
OCHOBHI TMepeBard JBOXHAMIBIEPIOAHUX KIIOYIB 3MIHHOI HAlpyrd B HIPHUCTPOSX
cuctrem FACTS, a came: B oOMexyBauax CTpyMy KOPOTKOTO 3aMUKaHHSI,
TUPUCTOPHUX KOMIIEHCATOpPaX PEaKTUBHOI MOTYKHOCTI, HIBUAKOIIFOUMX BUMHKAYaX

3MIHHOT'O CTPyMY BHCOKOI Ta HU3bKOI HAaIlPYyTH.

Ilpaxmuune 3HauenHs OMpUMAHUX pe3yibmamié B JaHii poOOTI Moisrae y
paIioHAIbHOMY BHKOPUCTaHI JIOCATHEHb CHUJIOBOI EJEKTPOHIKM B KOMYTAIIHUX

PUCTPOSIX CUCTEM E€IEKTPONOCTAaYaHHS.

IIUPOTHO-IITYJbCHI TNEPETBOPIOBAUI 3MIHHOI HAIIPYTH,
CUCTEMM FACTS, TUPUCTOPHI KOMIIEHCATOPU PEAKTHBHOI
ITOTYXXHOCTI, HAIIBITPOBIJIHMKOBI OBMEXYBAUI CTPYMIB
KOPOTKOI'O 3BAMUKAHHA, TUPUCTOPHI IBUAKOAIIOYI BUMHWKAUI.
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HaAMpyry 1HIIOI YacCTOTH, HU3bKY MOCTIMHY HAIMpPYTry y BUCOKY MOCTIHHY Hamnpyry. B



MEPETBOPIOBAJIBHUX TPUCTPOSIX BUKOPHUCTOBYIOTHCS 3ac00M, MI0 3I1HCHIOIOTH
dbinpTpamiro 1 crabumizaiiro crpymy 1 Hanpyru. OCHOBHUMH XapaKTE€PUCTUKaAMU
MIePETBOPIOBATILHUX MPUCTPOIB € KOSHIIEHT KOPUCHOT [T, KOS(DIIIEHT MOTYKHOCTI 1
1HIII €HEePreTUYHI XapaKTePUCTUKU.

[lepeBaru HamiBMNPOBITHUKOBUX MEPETBOPIOBATBHUX MPUCTPOIB B MOPIBHSAHHI 3
IHIIMMKU ~ TIEPETBOPIOBaYaMU  HeE3alepeyHi: BOHM  BOJOJIIOTH  BHCOKUMHU
PETYNIOBAILHUMHU XapaKTEPUCTUKAMU Ta €HEPreTUYHUMHU TMOKa3HUKAaMU, MalOTh MaJi
rabapuTd 1 Macy, HOpocTi 1 HaaiiHl B ekciuryatarii. KpiM mnepeTBopeHHs 1
pPETYJIIOBaHHS CTPYMY 1 Hampyrd TaKi YCTaHOBKH 3a0€3MedyroTh O€3KOHTAKTHY
KOMYTAI[i}0 CTPYMIB B CUJIOBUX KOJIaX.

3aBIASKM 3a3HAYEHUM IIlepeBaramM HamiBIPOBIAHUKOBI MEPETBOPIOBAJIbHI
OpPUCTPOi OTPUMYIOTH IIMPOKE 3aCTOCYBaHHS B PI3HHUX Taly3siX HapOJHOTO
roCIo/1apCTBa.

VY TenepimHiii 4Yac CWJIOBI HaIIBIPOBIJTHUKOBI IMEPETBOPIOBAIbHI MPUCTPOL
HMIMPOKO BUKOPUCTOBYIOTH Y KOJHOPOBIMA METANyprii Ta XIMIYHOI MTPOMUCIOBOCTI, Ha
3QII3HUYHOMY Ta MICBKOMY €JIEKTPOTPAHCIIOPTI, JIJISl )KUBJICHHS KOHTAKTHUX MEPEX
TIPHUYOPYJHOTO Ta 1HIIMX BHJIIB MPOMHUCIOBOTO TPAHCIOPTY; Y YOPHINA METamyprii,
EHEpreTulll, BepcTaToOyAyBaHHI, B PI3HUX Taly3sX [POMHUCIOBOCTI  JJiA
€JIEKTPOIIPUBOAIB KpPaHiB 1 €KCKaBaTOPiB, 30yIKEHHS €IEKTPUYHHUX MAIIUH, 3apSIKU
aKyMYJISITOPIB, KUBJICHHS TAIbBAaHIYHUX BaHH; y 3BapIOBAIBHMX amaparax, arperarax
0e31epebitHOrO KUBIICHHS, MPUCTPOSIX EIEKTPOTEPMIi; ISl BUCOKOBOJIBTHUX JIHIN
eJIeKTpoIiepeaadl MOCTIHHOTO CTPYMY, HUBIEHHS CBITJIOTEXHIYHUX NPHIIAJIIB; B
AKOCTI OE3KOHTAKTHOI KOMYTAIIHHOI 1 peryJiodoi amnapatypd, THPUCTOPHI
PEryJIATOPU MOTYKHOCTI BUKOPUCTOBYIOTh JJISl PETYJIIOBAHHS IIMPOTHO-IMITYJIbCHUX
Tpuda3zHUX eNeKTpornedel, peryasITOpH Halpyrd BHKOPUCTOBYIOTH I KOMYyTallii
CEeKIllii TEepBUHHUX OOMOTOK 3BaplOBAIbLHUX TpaHCchOpMATOpiB, HJsi >KUBICHHSA
JBUTYHIB ~ €JIGKTPOMOTSTIB  Bii MEpPEeX  3MIHHOTO  CTPyMy, YaCTOTHOMY

EJICKTPOIPUBO/I1 3 YACTOTHUM KEPYBaHHSM Ta iH.



CusnoBa eJeKTpOHIKa € OJHUM 3 HaWOuIbll e(QEeKTUBHUX HAMPSMKIB
enekTporexHiku. [llupoke BpoBa’KEHHs CUIIOBUX HAMIBIPOBIIHUKOBHUX MPHUCTPOIB
B Pi3HI TaJTy31 IPOMMCIIOBOCTI CIPUSIE TTOIATBIIOMY TEXHIYHOMY MPOTpPeECy.

OCHOBHMMH BHUJaMU IIEPETBOPIOBAUIB €JICKTPUYHOI EHEPTii €:

a) BUIPSAMIISAUL, TIEPETBOPIOIOTH MOTY>KHICTh 3MIHHOTO CTPYMY B IOTY>KHICTb
MOCTIHHOTO CTPYMY;

0) 1HBEepTOpH, WO TEPETBOPIOIOTH TOTYXKHICTh MOCTIMHOTO CTPyMy B
MOTY>KHICTh 3MIHHOTO CTPYMY;

B) MEPETBOPIOBAY1 YACTOTH, 1[0 EPETBOPIOIOTH MOTYXHICTh 3MIHHOTO CTPYyMY
OJIHIET YaCTOTH B MOTYXKHICTh 3MIHHOTO CTPYMY 1HIIIOI YaCTOTH;

r) IMIOYJbCHI TMEpPeTBOPIOBadl MOCTIHHOrO ab0 3MIHHOIO CTpyMy, IO
MEPETBOPIOIOTH MOCTIMHUI a00 3MIHHMNA CTPYM OJHI€l HAmpyru B MOCTIHHUN abo
3MIHHUH CTPYM 1HIIIOT HAMIPYTH;

1) TepeTBoproBavl yucia ¢as, MO MNEePEeTBOPIOIOTh MOTYKHICTH 3MIHHOTO
CTPYMY 3 OJIHUM YHUCJIOM (a3 B MOTY>KHICTh 3MIHHOTO CTPYMY 3 IHITUMU YHUCIIOM (a3;

¢) mepeTBoproBadi (HOpMHU KPHUBOi, IO IIEPETBOPIOIOTH, HAMPUKIIAJ, ITOCTIHHHIMA
a00 3MIHHUHM CTPYM B KOPOTKI IMITYJIbCH.

OmHoro 3 HaMOUIBII TEPCIEeKTUBHUX c(ep BUKOPUCTAHHS THPUCTOPHUX
nepeTBoproBaviB € mpuctpoi cuctem FACTS - «'Hydki cuctemu nepeaadi 3MiHHOTO
CTPyMY».

Y1oCcKkOHaJIEHHSI CWJIOBMX HAMIBIPOBIAHUKOBUX TMPWIAJIB 1 ONTUMAaJbHE
MOETHAHHS iX MapaMeTpiB 3 peKMMaMu MEpPeTBOPIOBaYa MPH HOro MPOEKTYBaHHI,
BUKOPHUCTaHHS NIEPETBOPIOBAYIB CIPHUSAIOTH PO3pOOILIl MEPETBOPIOBAIILHUX MPUCTPOIB

3 BUCOKHUMM TEXHIKO-EKOHOMIYHUMHU MOKA3HUKAMHU.



BucHoBku

OcTaHH1 JOCSITHEHHS CHJIOBOI €JIEKTPOHIKM OCTaHHIM 4acoOM BCE YCHIIHIIIE
3aCTOCOBYIOThCA B mpuctposix cucteM FACTS — rHydkux cucreMax mnepeaadi
3MIHHOTO CTPYMY, 30Kpe€Ma B THPUCTOPHUX KOMIIEHCATOPaX PEaKTUBHOI MOTYKHOCTI,
oOMexyBauax CTPyMiB KOPOTKOTO 3aMUKaHHS, IIBUIKOAIIOYNX BUMHUKA4ax 3MIHHOTO
CTPyMY BUCOKOI HalIpyIH.

CratuyHl THUPUCTOPHI KOMIIEHCATOPU PEAKTHBHOI TMOTYXHOCTI HOBOTO
mokomiHaHss tumiB  TKPM, CTK ta KPM Ha miacrtaBi BHKOPUCTAHHS
MIKpOIIPOLIECOPHUX CHUCTEM YIIPABIiHHA TMPU3HAYEHI MJIs MOKpAIIeHHS SKOCTI
€JIEKTPUYHOI €Heprii MPOMUCIOBUX Mepex Hampyroto 6,3 ta 10,5 kB, mo kxuBiate
MOTY>KHI THUPUCTOPHI €JIEKTPONPUBOAM MPOKATHUX CTaHIB 1 WIaxT, JIyroBi
CTaJICIUIaBWIIbHI Ta pPyAOTEPMIYHI Te4l, Ta 1HII HABAaHTAKEHHA 31 3MIHHUM
CTIIOKMBAHHSM PEaKTHUBHOI MOTY>KHOCTI.

VY po3noAUIbHUX MepekaxX KOMYHaJIbHO-TIOOYTOBUX CIOYKMBAYiB, IO MICTSTh
HNEpEeBAKHO OJHOGA3HE HaBAaHTAKEHHS, MPUCTPOI KOMIIEHCAlli pPEeaKTUBHOI
MOTY>KHOCTI 3aCTOCOBYIOTbCSI BKpall pIiJIKO, aje BHTpaTa €JIEKTPOEHEprii B
KUTIIOBOMY CEKTOpl 3OUIBIIYETHCS, TOMY PO3IJIS[ BCTAHOBJEHHS MPUCTPOIB
KOMIIEHCAIll] Y TAKUX AOOHEHTIB TaKOX CTA€ aKTYaJIbHOIO TEMOIO.

EdexktuBne obmexkenns ctpymiB K3 (CK3) no3Boiisie CyTTEBO MiABUCUTH
HAJIAHICT, pOOOTH OOJagHAHHS Ta BCIEl CHCTEMHU €JICKTPOINOCTAaYaHHS B IILJIOMY,
npote 3acobu ooOmexeHHss CK3 MycsaTh 3a0BOJIBHITH JOCTaTHHO KOPCTKUM
BHMOTaM.

OOmexxyBadi CTpyMIB KOPOTKHMX 3aMHKaHb, BHKOHAaHI Ha OCHOBI CHJIOBOI
€JIEKTPOHIKH, MOKYTh YCHIIIHO BUPIIIYBAaTH MPOOJEMH, 10 BUHUKAIOTh B MEpexkax
pu iX PO3IMIMPEHHI Ta MOCHJICHHI, 30KpeMa, 3HH)KYBAaTH BHMOTH JO BIMKHKAEMOI
31aTHOCTI KOMYTAI[IHHOT anapaTypH.

[IpoBeneHo aHai3 TOJIOBHUX pe3ynbTaTiB BIPOBAIKCHHS
HaIIBIPOBITHUKOBUX 1 HAJIMPOBIAHUKOBUX OOMEXKYBadiB CTPYMIB B TPOMHUCIOBO

PO3BUHEHMX KpaiHax cBiTy: Anonii, Himeuunnu, CLLIA.
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BukonaHo aHami3 BHKOHAHHS TOJOBHMX CXEMHHX peamizamii Ta
XapaKTepUCTUK  HAIMIBIPOBITHUKOBUX  IIBUIAKOJIIOYMX  HAMIBIPOBIIHHUKOBHUX
BUMHKAUiB 3MIHHOTO CTPyMY, sIK 0JHOTO 3 nmpucTtpoiB FACTS.

HaiiBaxuBimmM mepeBaraMi THUPHUCTOPHUX IIBUIKOAIIOYMX BHUMHKAYIB €
CTpyMOOOMOXEHHS, (a30BMHUKaHHS IO 3a0€3Me4yl0Th: BHCOKY IIBHIKO/IIIO;
MPaKTUYHO HEOOMEXKEHUH pecypc poOOTH; BIICYTHICTh TEPEHANPYTH TpHU
KOMyTalisiX 1 BIACYTHICTh JyTH; MOXIHMBICTH poOOTH y  BHOyXO- 1

TT0KEKOHEOE3MeUHNX HpI/IMiI_[IEEHH}IX.

Jiist GLIbII IeTATBbHOTO O3HAMOMIICHHS 3 MaTepiajiaMu KBatiikaiiiHoi poooTu
3BEpTANUTECs JI0 3aCTYITHUKA 3aBIyI0Y0T0 KaQeapyu eNeKTPOSHEPTeTUKH

npod. Jlynenko .M.

Enextponna aapeca lutsenko.i.m@nmu.one
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