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AHAJII3 BUKOPUCTAHHA TUPUCTOPHUX IEPETBOPIOBAYIB
EJJEKTPUYHOI EHEPI'Ti B EHEPTO3BEPITAIOUYUX TEXHOJIOTI'IAX

[IpoananizoBaHo Oy10BY BEHTHJILHUX IIEPETBOPIOBAYIB 3 XapaKTEPUCTUKAMH JKEPEl CTPYMY.
Ha ocHoBI mpoBeaeHOro aHamizy s CIOXHBAa4iB 3 BEIMKAM pPIBHEM CIOKUBAHHS
€JIEKTPOEHEPrii peKOMEHI0BaHO CTPYMONapaMeTPHUUHUI [epeTBOPIOBAY.

KitrouoBi cioBa: TUPUCTOPHHI MEpPEeTBOPIOBAaY, BEHTUIBLHUI MEPETBOPIOBAY, MEPETBOPIOBAY
€JIEKTPUYHOI €Heprii.

Oleksandr Myshkovets, Valeriy Lazaryuk
ANALYSIS OF ELECTRIC ENERGY THYRISTOR CONVERTERS USE IN
ENERGY-SAVING TECHNOLOGY

The valve converter structure with power sourcescharacteristics is analyzed. Based on
theconducted analysis for consumers with a high level of electricity consumption the AC
parametric converter is recommended.

Keywords: thyristor converter, control converter, electrical energy converter.

Po3pobka Tupuctopuux neperpoproBaviB Hanpyru (TIIH), npusHauenux mist podotu 3
ACHHXPOHHMMH JIBUTYHAMH € OJHHMM 3 JYK€ BXXIJIUBUX HANpPSMKIB PO3BUTKY Cy4acCHOTO
ACHHXPOHHOT'O TEXHOJIOTTYHOI'O €JIEKTPOIPUBOLLY.

[IpoBeneHo aHayi3 BEHTHJIBHUX IEPETBOPIOBAUYIB 3 XapaKTEPUCTUKAMHU JDKEpena
ctpymy. Ha ocHOBI TpoBeIeHOTo aHamizy, s HaHOUIbII EHEPrOEMHHUX CIIO)KHUBAYiB
PEKOMEH/I0BaHUI TOKOMapaMeTpiyecKiil mepeTBoproBay, SKUH Ma€ CTAHAAPTHY CTPYMOBY
XapaKTEPUCTHKY.

CyuacHuii TeXHIYHUIA PO3BUTOK Hpe 'siBiIsie€ TOTpeOy€e 3pOCTaHHS BUMOTH 0 JKEpen 1
MEePETBOPIOBAYIB E€JIEKTPUYHOI €Heprii 3a HaAINHICTIO 1 €KOHOMIYHICTIO. BUpOOHHUIITBO i
PO3MOIN eNEeKTPUYHOI eHeprii, B MPOMUCIOBOCTI 1 MOOYTI, B OCHOBHOMY 3/IHCHIOETbCS Ha
3MiHHOMY CcTpyMi npu dactoti 50 I'm. V Toit xe uwac 30% 1 Ouabme BuUpoOIEHOT
€JIEKTPOEHEPrii CHOXKUBAETHCS Ha BijJ MEPEeTBOPIOBAdYiB 3MIHHOTO B MOCTiIHHUU cTpym. s
NEPETBOPEHHS 3MIHHOTO CTPyMy B TIIOCTIHHUH CTPyM, IIHPOKO BHKOPHCTOBYIOTHCS
HAaIIBIPOBIIHUKOBI IepeTBOproBaui [4].

Jiia  mijmoro  psAny  €NeKTPOTEXHOJIOTIYHHX — CIIOXKHMBAdiB  MOCTIHHOTO — CTPyMY
(enmeKTposi3 KOJBOPOBUX METAJIB 1 XIMIUHUX €JIEMEHTIB, TajbBaHOIUIACTHKA, 3apsaKa
aKkyMyJsiTOpHUX  Oartapeil, poboTa  €JIeKTpPOAYroBOi  Iedi  MOCTIHHOTO  CTPyMY,
€JIEKTPO3BAPIOBAHHS MOCTIHHUM CTPYMOM, 1 T. J.) TOTpiOHa cTalimi3alis i peryiroBaHHS
CTpyMy >kuBNieHHS. J[aHi crOXHBadl MarOTh HENIHIMHY BOJbTAMIIEPHUX XapaKTEPUCTHKY 1
Manuii  gudepeHniansHuil  omip. [Ipu  AOCHiIKEHHI €NeKTPOMArHiTHUX MpOoLeciB JaHi
INPUCTPOI CIOKUBAHHS MOXYTh OyTH B1IOOpa)X€H1 y BUIVISII HAaBAaHTAXEHHS 3 MPOTHUIIEI0
EPC.

SKkicTh peryiroBaHHS TMOTYXKHOCTI, SKa TEPEAAcThCsl BII JDKepena KUBJICHHS [0
KEpPOBAHOI'O TPHUCTPOIO, 3AIEKHUTH BiJ Y3TOJKEHHS iX BOJBTAMIIEPHUX XapaKTepUCTHK. B
ONTUMAIBHOMY BHUIIAIKY JDKEPEJIO 1 CHOKMBAa4 TOBUHHI MaTH MaKCHMaJIbHO OJU3BKI Ta
"mpotunexHi" xapakrepucTtuku. OTxe, UIS OKUBICHHS HABaHTAXEHHA 3 MallUM
nudepeHIifHIM OTTIOPOM HEOOX1THE IKEPEIIO CTPYMY.

IcHye Bke BiIOMHIA sl IEPETBOPIOBAYIB 3 XapaKTEPUCTUKaMU Jpkepen crpymy [3].
PosrinsgaeMo nesxi 3 Hux:
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- MarHito-tupuctopHi neperBoproBaui (MTII), B moOy0Bi SKMX BHUKOPHCTOBYIOTCS
JpoceNi HACHYEHHS 3 PO3AUICHUMH POOOYMMHU OOMOTKaMH. BOHM M0O3BOJNSIOTH 3MIMCHHUTH
KEpyBaHHS PEXKHUMOM pOOOTH MO cwmioBi JaHii. CTpyM HaBaHTaXEHHS NTpH poOOTI Ha
THIMHIA JUISHII He 3ale)KUTh BiJ] HANpyrd, YacTOTH Ta OINOpY HABAaHTAXKEHHS a
BU3HAYAETHCS TUTHKUA CTPYMOM KepyBaHHsI[5].

- MepeTBOPIOBAYi 3 J030BAaHMM MEpeAaycro eHeprii 3 Mepeki B HaBaHTAXCHHS, IO
BUKOPHCTOBYIOTh  SIBHILE Iepe3apsiiIKM  KOHAEHCATOpa, BKIIOYEHOTO B  JllarOHajb
TUPUCTOpPHOTO MocTy (puc 3). Haiikpamum dYHHOM Taki MEpPEeTBOPIOBaYl MOXYTb
BUKOPHUCTOBYBAaTHUCS B PEKHUMI IapaMETPUYHOI cTabumizamii cTpymy mpu pobOoTi Ha
HaBaHTAXXECHHS 3 KPYTOCIa1al0u0I0 30BHIIIHBOIO XapaKTEPUCTUKOIO.

- acuHXpoHH1 TeHeparopu (Al’) 3 KOHIEHCATOPHUM 30y PKEHHSIM TIPAIIOIOTh B PEXKUMI
mkepena crpymy (puc.l). HaBenena cxema po6otn AIT Ha HaBaHTaXeHHS MOCTIHHOIO
CTpyMy.

- BEHTWJIBHO-€MHICHI ~ IIEpeTBOPIOBAadi, II0 MPEACTaBIAIOTH CcO000  JiOJ-
KOHJCHCATOPHI CXEMH, IO MpAallol0Th B peXUMi ONM3bKOMY 0 JIariAHOMY 3aMHKaHHS
JIAHITFOTa HaBaHTaXeHHs (puc. 2).

- B KEPOBaHMX BEHTWIHHUXIIEPETBOPIOBAYAX, XAPaKTEPHCTUKU JDKEpeNa CTPyMy
(GOopMyIOTBCS 32 pPaxyHOK BiJ’€MHOTO 3BOPOTHOIO 3B'SI3Ky IO CTpyMmy. PerymtoBaHHAM
BEJIMYMHU BHUXIJHOI HANpYyTu MepeTBOpIoBaya 3a0e3nevye MiITPUMKY MOCTIHHOrO CTpyMy B
HaBaHTaXeHHI (puc 4).
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Hepeaayor0 EHEeprii B HABAHTAXKEHHS BEHTWJILHOT'O IIEPETBOPIOBaYa 3 BiieMHUM 33

106



Mamepianu 1l Beeyxpaincokoi nayxoso-mexuiunoi kongpepenyii TEOPETHYHI TA ITIPUKJIA/[HI
ACIHEKTU PAHIOTEXHIKHU [ I[IPUITA/IOFYIYBAHHA, 2017

B N

Puc. 5. CrpykrypHa cxema cTpyMonapaMeTpuuHoro nepersoprosaua. [1JIC-napamerpuyne
JDKEpeJIo CTpyMy; B-BenTuui.

KepoBani BeHTWJIBHI TIEepeTBOprOBavi, mnoOyaoBaHi Ha 0a3i 3aMKHYTHX CHCTEM
crabimizamii cTpymy. BoHHM H03BONAIOTH PEryiioBaTH BEIMYHMHY CTPYMy HaBaHTa)KECHHS B
HIMPOKUX MEXKaxX Ta € JOCUTh HaJiitHUMU. HenonikaMu 1aHuX MEepeTBOPIOBAUIB €: CKIAIHICTh
CXEMOTEXHIKH; ITiIBUIIEHI BUMOTAaMU JIO CTIMKOCTI; HETAaTUBHHIA BILTUBOM Ha Mepexy|[2].

B ocHOBHOMY Hampyra eHepro€eMKHX CIOXHBAYiB 3MIHIOETHCS B LIMPOKUX MEXax, TO
KOEQIIIEHT 3CYBY IEPETBOPIOBALHUX MPHUCTPOIB Maja€ HWKYE HOMIHAIBHOI BEIIMYUHHU.
Takox BITMBAa€ HEY3TrO/DKEHICTh JAUHAMIYHMX BAX mkepena i mpuiiMaua, BiJIIIOBITHO €
3HaYHI MyJbcallii BUMIPSIMIICHOTO CTPYyMYy, OCOOIHMBO MpPU KyTaX PEryiiOBaHHS ONMU3BKUX 10
JIEB'STHOCTO TPaayCiB.

Crpymonapamerpuuni nepetBoproBadi (CIIIT), po3pobiieHi Ha 6a3i mapaMeTpUIHOTO
mkepena crpymy (ITAC) BomoxiloTh CTaHIAPTHOIO CTPYMOBOKO XapakTepucTukor. Lli
NepeTBOPIOBAYl MAalOTh Psii ICTOTHUX IE€peBar B IMOPIBHSHHI 3 KEPOBAHWMH BEHTHIHLHUMU
MepEeTBOPIOBaYaMU 31 3BOPOTHUM 3B'S3KOM I10 CTpyMYy, [5]:

- BHCOKHH KOEQIIiEHT NOTY>KHOCTI Y BCbOMY Jialia30Hi BUXIJHUX HAIIPYT;

- CTIHKICTB J0 MOSIBU KOPOTKUX 3aMHUKaHb (EJIEKTPOyTrOBa 3BapKa);

- MOXJIMBICTH 3amapajieIUTH poOOTY AEKUIbKOX TaKUX IMEPETBOPIOBAUIB HA 3arajbHy
HABaHTA)XCHHS, IO JO3BOJIIE CTBOPIOBATH JDKepena CTPyMy HPaKTHUYHO Oyb-sKO1
MOTY>KHOCTI;

- 3MEHIIeHHS KoedillieHTa rapMOHIK CIIOKHBAHOTO CTPyMYy MEpeXi B TOPIBHSIHHI 3
TpaaUIITHUMU TTEPETBOPIOBAYaMH HATIPYTH.

Bomomiroun 9acTKOBO TipIIMMH Macora0apUTHHUMHU ITOKa3HWKAMH, B TOPIBHSIHHI 3
iHImMMU  arperatamu, Jokepena okuBieHHs 3 IIJIC mokasanm Kpamii eHepreTHdHi
XapaKTEPUCTUKU. 3aJIe)KHO BiJI HOMIHAJIBHOI MOTYKHOCTI pkepena ix KKJI cranoButh 93-
96%. Y mxepen 3 I1JIC Bin manae makcumanbho 0 0,9 [1].

[lopiBHSIHHS TPOBOAMIIOCS 32 BCTAHOBJICHOIO TIOTYXKHICTIO KOHJEHCATOPIB 1
peaktopiB. Po3paxyHOK poOMBCS A1 KEpPOBAaHOIO MOCTOBOTO BHIpSAMIIAYA 3 BHUXIIHUM
KOMIIEHCAIIHUM (IIBTPOM, SKHM Ipaloe B pexuMi cradiizatopa CTpyMy Ha HU3KOOMHE
aKTUBHE HAaBAaHTAXKEHHS 3 IHAYKTUBHUM (PUIBTPOM.

Ha migcraBi BuUIE3rajaHoro BBaXKAEThCS HAWMOUIBII JIOMITBHUM 3aCTOCYBaHHS
BEHTWIBHHUX TEPETBOPIOBAYIB Ha 0a3l MapaMeTPpUYHUX JKEpeNl CTPyMy AJIs CIIOKHUBAdiB 3
HEJIHIHHOIO BOJBTAMIIEPHOIO XapaKTEPUCTUKOIO, OCOOIMBO JIJISl EHEPTOEMKHX CITOKHBAYIB.
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