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KoMmneHcauuoHHble CTA0OUIH3AaTOPBl TEPEMEeHHOr0 HaNpsKeHUs COCTOST
M3 TPeX OCHOBHBIX 3J€MEHTOB: H3MEPHTEJbHOrO, YIPAaBJSAIIIEr0 H peryJi-
pvioulero. B kauecTBe pery/JHpyMOUINX 3JeMEHTOB LIHPOKO MCHOJIb3YIOTCA
7Ba BCTPEUHO-NMApaJIJIeIbHO BKJIOYEHHBIX THPHCTOpA, 00pasymoLUX ObICT-
POMEACTBYIOIMI BBIKJIIOYATENb C YNpaBJasgeMbIM HMIeIaHCOM, IPH MOMOIILH
KOTOPOTO MOXKHO KOMMYTHPOBAaTh OAHO(MA3HVIO Liellb NepeMeHHOTo ToKa I
H3MEHSITb CpeIHHe BEeJUUYMHbI TOKAa B LeNH H HAanpAXKeHHd Ha Harpyske.
KaroueBoii pexxuM pabOThl peryjaHupyIollero sJeMeHTa sBJseTcs Haudogee
5KOHOMHYHBIM, OZHAKO BeJeT K HU3MeHeHHIO (OPMBbI BBIXOJZHOTO HaTMpskKe-
Hus. Jas yayduieduss GopMbl BBIXOJHOTO HaNpsKeHHS NPHMEHSIOTCS CXe-
Mbl C JABYXTaKTHO#I KOMMYyTallHell, BbIXOJHOEe HampsizKeHHe KOTODbIX HMeeT
1CTyneHYaTo-cuHycounanpuyio Gopmy [1]. O6mum HexoCcTaTKOM, MPUCYIIHM
QOJIbIIHHCTBY THPUCTOPHBIX CTAaOU/IU3aTOPOB, SIBIASETCS TO, YTO HOMHHAJb-
Hasi MOUIHOCTb YNPAaBJseMbIX BeHTHJIeH PeryJaHpYIOUIHX 3JeMEeHTOB IOJKHA
HbITh BBILIE TOJOBUHBI MOLIHOCTH ABYXTAKTHOro crabuansdatopa [2].

Jlannass pabora NOCBsillleHa BOMpocam pa3paboTKH aBTOTpaHChopMa-
TOPHBIX JBYXTAKTHBIX CTAaOUJH3aTOPOB IEPMEHHOrO HAMpPSKeHHS Y KO-
TOPBIX CyMMapHasi HOMHHA/JbHasd MOIIHOCTb THPHCTOPOB B 2 + 2,5 pasa
MeHbIlle BBIXOJAHON MOUIHOCTH cTabuaudatopa. bBJiok-cxema Takoro craOu-
nu3atopa npuBeaeHa Ha puc. 1, rae I — aBToTpaHcdopmatop; 2 — THpHC-
TOPHBIH peryJHpYIOUIHH 3JIeMEHT, yIpaBJseMblil I[eNblo OoGpaTHOH CB3H,
3 — THPUCTOPHBIH HCIOJHHTE/IbHBIA 3JIeMEHT, YIpaB/asieMblii CXeMOH CHHXPO-
Hu3aluuu; 4 — uenb oO6paTHON CBSI3H; H — cXeMa CHHXPOHM3ALHUH; 6 — n0da-
80UHOE CONPOTHBJIEHHE.

Ecnau no6aBouynoe CONMPOTHBJIEHHE PABHO HYJIO, TO, IpeHEOperasi TOKOM
X0J/IOCTOro XO0Ja, PH KOMMYTAalHH OTBOAA aBTOTpaHcdopmaTopa d MOIKHO
npuHATh [3], YTO A5 MOBBILIAIOIIErO aBTOTpaHchOpMaTOpa ClpaBelJHBbI

cjaeAylolniue COOTHOLIEHHST MEKAY MOIIHOCTAMH, TOKaMH, HAMPAXKEHHAMH H
yuCJaMU BHUTKOB uYacTed OOMOTKH:
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B nepsoM ciyuae TOK, NpoTekaouui no obwei yactu oOMOTKH C
upcaom utkoB W, 4+ W,, 6yner pasen

14
101=12(K1_1)=]2"W2—+‘1_V3—~ (3)

Bo BTOpOM cJyuae TOK, NpOTeKaiouiuii 1mo obuiell uacTh OOMOTKH,
paBeH :
W,
A
loy=1(Ky—1)=1y—. (%)
WZ
TakuMm o6pasoM, ecau Kosdguuuentsl mnepepaun K, u Ky Oyayr
MeHbllle 2, TO TOKM, NpoTekaiolide no oblieil 4acTH OOMOTKH aBTOTPaAHC-
¢dbopmaropa, OyayT MeHbllle TOKa, NPOTEKAalOUlero Io Harpyske.
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Puc. 1. .baok-cxeMa JBYXTaKTHOTO THPHCTOPHOTO

crabunusaropa

Paccvorpum npuHUHTN AeficTBHS cTabuam3aTtopa C JABYXTAKTHOH KOM-
MyTalueidl AJs ciaydyasi, KOrjla CONpOTHBJIeHHe 6 paBHO HyJ10. B Hauage
KaxkJ0ro TIOJyIepuoaa CeTeBOro HaNpskKeHHs cXeMa CHHXPOHH3aUHH 5
BKJIOUAET PEryJHpYIOmHil 371eMeHT 3, KOMMYTHPYIOIIHA OTBOJ aBTOTpaHC-
tpopmatopa d. Ilpu 3TOoM BO BTOPHUHYIO Lenb TPaHCHOPMHUPYeTCS BXOILHOR
Hanpsixkenue ¢ kKoapeuunenrom nepenayn K;. Ilpm yrae a, Besrnunua
KOTOPOrO 3adaeTcsi 1eNblo 06paTHOl CBA3H 4 ¢ M3MEPUTEIbHBIM 3J1eMeHTOM
CcpelHero 3HAYeHHs, BKJIOUATCS Pery/aHpyIOHil 3JeMeHT 2, KOMMYTHpY-
I0IlU{I OTBOJ aBTOTpaHchopmaTopa ¢ M oOecneunBaWOIUUHA  yBeJIHUEHHE
MTHOBEHHOTO 3HAYeHHsI BBIXOIHOTO HampsizKeHHs cKaukoob6pasHo B Ky/K,
pasa. B MOMEHT OTKPBITHS PETyJHPYIOILEro 3JeMeHTa 2 peryJupyIoIui
3JeMeHT 3 3anupaercsi 06paTHbBIM HaNpsKEHHEM, BO3HHKAIOLUIUM B CEKILHII
0OMOTKH aBTOTpaHchopMaropa.

Ecan soiGpate Ky = 1,05 u Ky, = 1,4, 10, cornacHo Beipaxkenusm (3) u
(4), npu W3MeHeHHH BXOJAHOTO Hanpsizkenust B 1,33 pasa u craGuiausauui
CpelHero 3HaueHHsl BLIXOAHOTO HaNpSI)KeHHs TOK B IenH, KOMMYTHPYEMOi
sJeMeHTOM 3, He OyaeT npesblIaTth 5% OT TOKa Harpyskw, a B IleNH, KOM-
MyTHpyeMo#l 3jaeMeHToM 2, — 409, or Toka narpysku. Henocpencrsennoe
NnoJAKJIOYeHHe OTBoAa aBToTpaHcopmaTtopa b K HCTOUHHKY IePEMEHHOI'D
HanpsiXkeHHST MOXKET MMeTh MeCTO JIMIIb B TOM cayuae, ecan U, MeHblie Be-
JHYHHBl BBLIXOJAHOTO HanpsazkeHusi craGuansaropa. Iloakmaouyenue orBosa b
K HCTOUHHKY NMEpeMeHHOro HanpsizKeHHs yepe3 CONpPOTHBJeHHe R; mo3BoJser
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OCYLIECTBJSATh CTaOHAN3ALHNI0 BBIXOHONO HaNpsXKeHHs W B TOM CJayyae, KOr-
na U, oonbme Us. Ilpu akTHBHON Harpy3ke R, CBSi3b MEXKIY BBIXOAHBIM M
BXOJHBIM HanpsxkeHueM CTabuIH3aTOPa MOXKeT ObIThb ONHCaHa CJELYIOIIHM
BbIpazKeHHeM:

Ucpr = 1[(S — 8,)cosa + S; + S;], (5)
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Tok uepes peryaupyiomuii 3aeMeHT 3 GyeT MakcHMaJeH NpH HauboJb-
eM BXOJAHOM HaNpsAZKEHHH
]01 = 12 (81““ 1)- (6)’
Tok uepe3 peryaupylomuit saeMenT OyAeT MaKCuMajeH HNPH HaMMeHb-
ieM BXOJHOM HampsizKeHHUH
Loy =15(S; —1). (7)

ITo nonycTHMOMY HanpsizKEHHIO THPHCTOPHI pery.nnpy}omero aJieMeHTa 3
HeoGX0NKMO BBIOMpPATh H3 YCJIOBHS:
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a TAPHCTOPBI PeryJaupyioilero saemMeHTa 2 — U3 YCJAOBHSA:
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Ulmax — MakKCHMaJbHOEe aMNIJUTYAHOE 3HAaYeHHe BXOJAHOIrO HANPSKEHHSA..
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Puc. 2. 3aBHCHMOCTH KOMMYTHPYEMBIX TOKOB
OT BEJHUYHHBI BXOJHOrO HampsiKeHU:

JKcnepuMeHTaabHas NpoBepKa NPOBOAMJIACH HAa MaKeTe THPUCTOPHOTO
ABYXTaKTHCTO aBTOTpaHc(HOpPMaTOPHOro CTabGHIM3aTOpa CPEIHEro 3HaueHHd
(lepeMEHHOr0 HAmpsiZKeHHs, y KOTOPOro B KayecTBe PeryJHPYIOLIUX 3Je-
MeHTOB 2 W 3 OBIIM HCNOJb30BaHbl FepMeTH3HPOBaHHBIe KOHTAKThHI MKB-1.
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O6moTKa asroTpaHcopmatopa COCTOAIZ H3 TPexX CeKUHH ¢ IACAOM BHTKOR
W, =65 W,= 185, Wj3; =500, ConporuBieHue Harpy3gm Ry = [00 cu,
conpotueaenne Ry = 10 om. B pe3ysbrate 3KCHepUMEHTAJbHOH IPOBEPKH
OBINIO YCTAHOBJIEHO, YTO NpH CTAaOHIM3aLUH CPeJHEero 3HAUEeHHUS BbIXGIHOTO
HanpsikeHHs Ha ypoBHe 20 BOJbT H KPATHOCTH H3MEHEHUS BBIXOLHOFO Ha-
npsizKeHdus 1,25 pacXoxKAEHHS MeXKIAy OMBITHBIMH H TEOPETHYECKHUMH pe-
3yJbTaTaMil He MNpeBBIIaNH AJasi HampsokeHus 5,0%, a pas toxos 207 .
3aBucumMocT TOKOB [oy U loo OT BEJHYMHBI BXOJHOTO HAaNpPSIKEHUS TpH
U cps = 20 BosbT mpusegeHbl Ha puc. 2. KpuBas BBHIXOMHOIO HaIPszKeH!Is
npu U, = 18,3 BOJAbT NMpHBEAEHAa Ha pHC. 3.

Puc. 3. KpuBasi BBIXOJHOrO HampsiKeHHs CTabujau3aTopa

[TpoBeneHHbIl aHAMH3 MOKA3aJ, YTO NMPH PACCMOTPEHHOM crocobe KoM-
MyTallid OTBOAOB aBTOTpPaHcHOpMAaTopa HOMHHAJbHAS MOLIHOCTH THPHCTO-
POB PEryJHPYIOLIHNX 3JeMeHTOB He JAoJKHa mnpesbimath 20 < 309 ot BoI-
XOJHOH MOLIHOCTH cTabHaH3aTOpa.
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