48 OnbITbl XO/IOCTOrO X043 U KOPOTKOro 3aMblKaHUA

OnbIT XO/IOCTOrO X04a NpoBOAUTCA ANA onpeaeneHus KosdpouumeHTa
TpaHchoOpMaLUM M MapaMeTpPoB MOMepeyHoOn HamarHuumearowen Betsu T-
06pa3Ho cxembl 3amellLeHUs. Cxema 3N1eKTPUYECKOW Lenu ana NpoBeaeHns
onbiTa XX npeacrasneHa Ha pucyHKe 1.7. DKcnepumeHTanbHO KO3 uLMeHT
TpaHchoOpMaLUMM MOXKHO OMpPeaenvUTb TOAbKO MO pesy/ibTaTam M3MepeHun
HanpAKeHn B pexkmnme XX. ITo 06BACHAETCA TEM, YTO TO/IbKO NPU XOJI0CTOM
X0Ae, Koraa ToK /2 BTOpUYHOM 0B6MOTKM OTCYTCTBYET, HanpsAXKeHWE Ha BbIXO4e
TpaHcpopmaTopa paBHo IC BoO BTOpMUYHON 06MOTKe E2.
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Prcynok 1.7 — Cxema onelTa XonocToro xona

Mo nepBMYHOM OBMOTKE B PEXMME XOJIOCTOFO X043 MPOTEKAET OYEeHb
Masblil TOK /3 = lp, BbI3bIBAIOLWMNI HE3HAYMTE/IbHOE NAafeHWe HANpAXKeHuUs 1z,
Ha CONPOTMBAEHUU NEPBUYHON 0BMOTKKN TpaHchopmaTopa. NosTomy MOXKHO
cymnTaThb, Yto U; = E;.

Ha ocCHOBaHMM BbIWEN3NOKEHHOIO, KO3pPULMEHT TpaHchopmaumm
TpaHcpopmaTopa, onpeaensiembli B XoAe NPOBEAEHUSA OMbiTa X0JI0CTOro
xopa, k= Ey [ E; = Ugy [ Uso.

TaK Kak B peXXMme X0JI0CTOro X0Aa BO BTOPUYHOM OBMOTKE TOKa HeT, a
Nno NepBUYHON MPOTEKAEeT He3HaAYMUTE/NbHbIM TOK, TO MOTEPAMMU B OBMOTKax
MOXHO npeHebpeyb. ITn notepu 3aBUCAT OT KBaJpaTa TOKa W
conpoTmBneHus o6bmoToK. CnefoBaTeNbHO, MOXKHO CYUTaTb, 4TO BCA
aKTUBHas MOLIHOCTb P, noTpebnsemana TpaHcHOpPMaTOpOM B OMbiTe
XOJIOCTOrO X043 M M3MepsieMas BaTTMETPOM, MAET Ha MOKPbITME NOTEPb B
MarHuTonpoBoge.

Mpu onpegeneHMM napameTpPoB HaMarHWYMBalOWEN BETBU CXEMbI
3amelleHna TpaHchopmaTopa YYMTbIBAaeTCA TOT (aKT, YTo Yy peasnbHbIX
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TPaHCHOPMATOPOB Iy << ry U X; << Xo. [pMBeAEHHbIE HEPABEHCTBA NO3BONAIOT
npeHebpeyb BAMAHMEM F; U X; Ha 3HaYeHWe TOKa XONOCTOro XoAa,
MPOTEKAIOLWIEro B /IEBOM KOHTYpPE CXemMbl 3amelleHuns TpaHchopmaTopa u
onpeaenutb npubausumersibHole 3HaYEeHNA NapameTpPoB HamMarHM4YMBaloLLen
BETBU.

AKTMBHOE COMPOTMBAEHME HaMarHNYMBatoLLEN BETBU rg = Py / I

MonHoe conpoTMBeHUe HamarHMumnBaloLwen BeTeu zo = Uy / lo.

PeakTMBHOE cONpoTMBAEHUE HaMarHUYUBaIoLLEN BETBU Xg

2 2
Xy =+/Z, 0, -

[Nns HOBbIX N OTPEMOHTMPOBAHHbLIX TPAHCPOPMATOPOB MPOBOAAT ONbIT
KOPOTKOro 3aMblKaHUA. B 3TOM onbITe, NPU 3aMKHYTbIX BbIBOAAX BTOPUYHOM
06MOTKM, Ha MepBMYHYIO MOAAIOT TAaKOe NMOHWUMKEHHOEe HanpsxeHue Uy, npu
KOTOPOM NO NepBUYHOM OOMOTKe TpaHchopmaTopa HaYMHAET MpPOTEKaTb
HOMWHANbHbLIN TOK . Takoe HanpAXeHWe Ha3bIBAeTCA HanpAXKeHuem
KOPOTKOro 3amMblKaHuA TpaHchopmatopa. Mpu HanpakeHun Uy usmepsaetca
aKTMBHasA  MoOWHOCTb Py, notpebnsemas w3 cetn. B cunosbix
TpaHchopmaTopax BeanumHa Uyg 06bl4HO coctasadeTr 5-10 % ot Uy, npu
3TOM, Yem 6osblie MOWHOCTb TpaHCcPopmaTopa, TeM MeHblle NPOLEHT. Ha
NPaKTUKe HanpAXKeHNe KOPOTKOro 3aMblKaHWA NPUBOANTCA B MPOLLEHTAX,

Uy = UK / U1H 100 %.

OnbIT KOPOTKOrO 3aMblKaHUA MO3BOAET ONPeAENUTb NOTEPU B 0OMOTKAX
TpaHcpopmaTopa NPU HOMMHAbHbIX TOKAX M PAacCYUTaTb UX CONPOTUBIEHMA
B cxeme 3amelleHua (ry, r', 1 xi, Xx'5). Mpu onpeseneHuu ry, r', n xi, X'
yuuTbIiBaeTcA TOT GaKT, YTO Yy peanbHblX TPAHCPOPMATOPOB ry =r'y << rg U
Xy = X'3 << Xo. B onbite K3 npuBeaeHHble HepaBeHCTBa MO3BONAOT
npeHebpeyb TOKOM lg, NMPOTEKAOLWMM B HaMarHWYMBAtOLLEM BETBM CXEMbI
3amelLeHma TpaHchopmaTopa M NePENTU K ynpoLLeHHol M-o06pasHoii cxeme.
B 3TOM C/ly4ae MOXKHO CYMTATb YTO TOK /1y, NOTPebNAeMbIl U3 ceTu B onbiTe K3
onpeaenseTca TO/bKO NOABOAMMbIM HaNpPsKeHnem Ug U 3HAUYEHUAMM I U X.

AKTUBHOE CONPOTUBNEHME KOPOTKOTO 3aMblKaHUA rk = Py / 2.

MonHOe conpPOTUB/IEHNE KOPOTKOro 3amblkaHua Zg = Uy / ly.

PeakTnBHOE CONDOTMB/IEHME KOPOTKOIO 3aMblKaHUA

— -2 .2
Q—Jﬁ .

AKTUBHOE COnpoTUBAEHUE OBMOTOK ;= r'y =ry / 2.
PeakTMBHOe conpoTMBaeHne 0BMOTOK X3 = X'5= Xg / 2.
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Mpu onpegeneHnn notepb B 06MOTKax TpaHcpopmaTopa yuuTbiBaeTcA
TOT GaKT, YTO B OMbITe KOPOTKOro 3ambikaHua Ug << Upy. Manoe 3HayeHue
HanpAMeHUa Ha MnepBMYHON OBMOTKE CO343aeT NPOMOPUMOHANbHO HU3KOe
3HaYeHMe MarHUTHOM MHAYKLMM B MarHUTONpoBoae TpaHchopmaTopa.

TaK KaK MoTepu B MarHUMTOMPOBO/AE OYEHb CU/IbHO 3aBUCAT OT 3HAYEHUA
MarHUTHOW WHAYKUMM B HEM, TO B OMbITE KOPOTKOrO 3aMbIKaHWA OHMU
HacTO/MIbKO Manbl, YTO MMW MOXKHO npeHebpeyb. CnepoBaTesnbHO, BCA
MOLUHOCTb Py, noTpebnsemas M3 CETU B OMbITE KOPOTKOIO 3aMblKaHUS W
nsmepsemMas BaTTMETPOM, MAET Ha MOKpbiTMe MnoTepb B 0OMOTKax
TpaHcdopmatopa MpuM HOMWMHA/NbHOM ToKe. [loTepy B 06MOTKax
NPONOPLUMOHANbHbI KBaApaTy TOKa U CONPOTUBIEHNIO OBMOTOK.
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