Jlextmst Ne 18

BTOpI/I‘-IHbIe HCTOYHUKHU ITUTAHUSA

Bonpock! Jexknnun:

1. CTpykTypHas cxema MoJIyMpPOBOJHUKOBOTO BBIPSIMUTES
2. CxeMbl 1 OCHOBHBIE COOTHOIICHHS OJHO(DA3HBIX B TPeX(Pa3HBIX
BBINIPSAMUTENIEN

1. CTpyKTypHasi cxeMa noJIylipoBOIHUKOBOI0 BbINPAMMTEJIS

[ToOnNynOpOBOOTHUKOBBIE BBINPSIMHUTEIHU — 3TO BEHTUIIHHBIC TIO-
JYTPOBOJHUKOBBIE MPE0Opa30BaTEN JIICKTPOIHEPTUU, OCYIICCTBIISIONINE BBI-
npsSMJICHUE TIEPEMEHHOTO TOKa. VX elne Ha3bIBalOT BTOPUYHBIMU HWCTOYHHKAMU
MUTAHUA.

Heobxoaumocth 3THX mpeoOpa3zoBareniell BbI3BaHa TEM, YTO B CHUCTEMax
AIIEKTPOCHAOKEHUSI C MEPBUYHBIM HCTOYHUKOM IMEPEMEHHOTO TOKa JjIsi HEKOTO-
PBIX MTOTpeduTeNe TpedyeTcst MOCTOSHHBIN TOK.

[ToymTpOBOTHUKOBBIN BBIPSIMHUTENb COCTOUT U3 CJICIYIONTUX OCHOBHBIX Y3-
708 (puc. 1):

1) Tpanchopmaropa T;

2) 6110Ka BEHTUJIBLHBIX 3JIECMEHTOB B;

3) BBIXOJIHOTO AJIEKTpUUecKoro gpuibtpa O;

4) cuctemsl ynpasnenus tupucropamu CVY, perynsropa toka PT, perynsro-
pa Hanpsixenus PH.

Tpanchopmarop ciyxut st oOecniedeHrs TpedyeMoro HOMHHAA BBIXO-
HOT'O HAIPSDKEHUS, a TAKXKE JUIA FajJbBaHUYECKOW Pa3BSI3KM BXOJHOW M BBIXOJIHOU
LETIEH.

[TpumensroTcs ogHO(a3Hbie (B BBIPIMUTEISIX MajJOl MOIIHOCTH) M TPEX-
¢dazubie TpaHchOpMaATOPHI (B BRIPAMHUTENSAX CPEIHEN U OOJBIION MOIITHOCTEH).
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Pucynox 1. CTpykTypHasi cxema BBIIPSIMUTENS

brox BEHTHIIBHBIX 3JIEMEHTOB OCYIIECTBIISIET HEMOCPEACTBEHHOE mpeolpa-
30BaHHE NIEPEMEHHOTO TOKa B TTOCTOSHHBIMA.

B HeympaBnsieMbIX BBIIPSMUTENAX OH BBIMOJHICTCS Ha TOTYIPOBOIHUKO-
BBIX JMOJaX. B ynpaBisieMbIX BBIMPSIMUTENSIX — HA THPUCTOPAX.

DneKkTpudecKuid GUIBTP CIYKHUT JJISI CTIIAKUBAHUS MYJIbCAIIMI BBIXOHOTO
HanpspkeHus. OH COCTOUT W3 PEAKTUBHBIX AJIEMEHTOB (KOHJACHCATOPOB W MHIIYK-
TUBHOCTEH), COEIMHECHHBIX TI0 PA3JIMYHBIM CXeMaM TaKuM 00pa3om, 4ToObI ¢ Ma-
JBIM OCJIAa0JICHHEM TMPOIYCKaTh MOCTOSHHYIO COCTaBISIONIYI0 M 3HAYUTEIHHO
0CIIaOHTh MEPEMEHHYIO COCTABIISIONIYIO BRIMPSMIICHHOTO HATPSKEHUSI.

B ynpaBnsieMbIX BBIIPSAMUTEISIX MPUMEHSIOTCS CHCTEMa YIPaBICHHS TUPH-
CTOpaMHU, PETYJISITOP TOKA WIH PETYIIATOP HAMPSKESHUS.

PaccmoTtpum omHOo(dazubie, Tpexdasapie 1 MHOTO(GA3HBIE CXEMbI HEYTIPABIIS-
€MBIX JUOJHBIX BBINMPSIMUTENEH, y KOTOPBIX OTCYTCTBYIOT YIIPABJISIONINE WU Pe-
TYJTUPYIOIIHE dJIEMEHTHI.

B nmaHHO#W JEKIMM WCHONB3YIOTCS TUIAKTUYECKHE MaTepuanbl (I[BETHBIC
CJIali[TBI ), TIOSCHSIOIINE Pa0OTy M XapaKTEPUCTUKHU BHIMPSIMHUTEICH.

2. CxeMBbI M1 OCHOBHbIE€ COOTHOIIEHHUS B OHO(PAZHBIX
U Tpex(a3HbIX BHINPSAMUTEISAX

2.1. OnHoha3HBIA 0THOMOJVIEPHUOTHBIA BLIMPAMUTEIbL

Camoli mpocTol SBISIETCS cXema MpeoOpa3oBaHUsl BBIIPSIMUTENS C OJHUM
MOJIyITPOBOJJHUKOBBIM JUOJIOM (puc. 2).
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Pucynok 2. OnHoda3Hbli 04HOTOIYIEPUOAHBIN BEIIPIMUTEb:
a— cxeMa; 0 — 1uarpaMma HanpsbKeHHs Ha BBIXOJIe TpaHc(opMaTopa;
B — IMarpaMMa BbINPSIMICHHOTO HANPSKEHUS Uy, Ha Harpy3Ke

Ha nepBuunyio oOMOTKy TpaHcpopmaTopa T OT cetu momaercsi CUHYCOH-
TanpbHOE HampsbkeHne. Bo BTOpu4HYI0 0OMOTKY TpaHchopmaTopa OyaeT Takke
TpaHC(HOPMHUPOBATHCS CHHYCOMIaJIbHOE HanpsKeHue (puc. 2,0)

20 ,sin @t
rIe 4, — MIHOBEHHOE 3HAYCHUE HANPSKCHHUS HAa BTOPUYHON OOMOTKE TpaHC-
dbopmaropa;
U

m2

Uy == _ i
2 — JEUCTBYROIIIECC 3HAYUCHUC.
B y

B MOMEHTBI, COOTBETCTBYIOLIHE O<wt<rm; 2r<wt<3r;.., x

aHony auojga VD mpukiaabIBaeTCsl MOJOXKHUTEIBHOE HAINPSHKEHUE OTHOCUTENIBHO
KaTo/a ¥ JUOJl HAXOAUTCS B MPOBOJSLIEM COCTOSIHUU. B pe3ynbraTe HanpshkeHue
U, OKa3bIBAETCA NPUIOKEHHBIM K HArpy304HOMY PE3UCTOPY R, , Uepe3 KOTOpbIH
OyJzeT nNpoTeKaTh TOK HArpy3kH iy (puc. 2,0).

[Ipu unMcTO aKTMBHOIN Harpy3ke TOK M HaMpsDKEHHWE COBIAZAOT Mo (ase.
CrnenoBaTenbHO, Ha pe3UcTope R, OyneT MmylbCUpYIOIee HAMPSKEHUE Uy TOJBKO
OJIHOM mosisipHOCTH (puc. 2,B). IIpy 3TOM HE y4YUTHIBAa€TCS Majblid OOPATHBIA TOK
nuona (paccMaTpUBaeTCsl UI€abHBIN IHOA) B MOMEHThHI BPEMEHH, KOraa K JTHOIY
IPUIIOKEHO 00paTHOE HAIIPSHKEHUE U, OTPULATENILHOM MOJISIPHOCTH.

PaccMOTpuM  OCHOBHBIE  TapaMeTpbl, XapPaKTEPU3YIOIIUE  TEXHUKO-
HKOHOMHUYECKHUE MOKA3aTENN JUOJHBIX CXEM BBIIPSMIICHMUS.

[TocTosiHHAs COCTaBIAIOLIAs BBINPSAMIIEHHOIO HANPSYKEHUS WM €r0 CpeHEe

u, = LJ.\/EUZ sin wtd ot = QUZ =0,45U,
- 27y T

3HAa4YCHUC



4

CpenHee 3HaU€HUE BBITIPSIMIIEHHOTO HANPSKEHUSI MOXKET OBITh Mpe/icTaBIe-
HO BBICOTOW MPSMOYIOJIbHUKA (KOCasi IUTPUXOBKA) C OCHOBAHUEM, PaBHBIM IEPUO-
y 27, M IUIOLIA/IbI0, PAaBHOW IJIOIIAM, OFPAHUYEHHON MOJYBOJIHON BBIIPSIMIICH-
HOT'O HAaIPSDKEHUS Uy, (IIpsiMasi INTPUXOBKA HA puUc. 2,B).

B cxeme BbIIpAMIIEHMS ¢ OJHUM JHOJOM HCIOJIB3YETCS TOJIBKO IOJIOKH-
TEJNbHBIN MOJIYNEPHO] BTOPUYHOTO HAMpPsOKEHHs TpaHchopMaTopa, TO €CTh YHCIIO
MMITYJIbCOB TOKA B HAarpy3Ke 3a NEPUOJ U3MEHEHUS HANIPSKEHUS U, PABHO OJTHOMY.

[Toaromy KO3((PULMEHT MCIOIB30BaHUs HAIPSDKEHNUS BTOPUYHOM OOMOTKH

tpancdopmaropa U / U, =0,45 B nannOif cxeMe HEBBICOKHIA.

BaxxHpiME mapameTpamu, XapaKTepU3YIOIIMMH CXEMBI BBITPSIMIICHUS, SIB-
JISIFOTCS TYJIBCAIIHS HAMPSKEHUSI 1 KOA((UIIMEHT Iy TbCaIIHA.

[lynbcanmss HampsIXKEHHUS — ITO MPOIECC MEPHUOTUIECCKOTO WIIH
CIIy4aifHOrO U3MEHEHUS HANpPSHKEHUS! TTOCTOSIHHOTO TOKA OTHOCHUTEIBHO CPEIHEro
YPOBHS B yCTAaHOBUBIIEMCSI PEXKHIME.

Kosbduument nmynbcamui K, — 3TO BeTUUMHA, paBHAs OTHOIIIE-
HUIO HAauOOJBIIIET0 MIHOBEHHOTO 3HAYCHHS MMEPEMEHHON COCTaBISIONICH MyIbCH-
pytomero HarnpsKeHUst U,y (PUC. 2,B) K €F0 HOMUHATIBHOMY 3HAUEHHUIO, T.€. K Ul,.

KoaddunmeHT a1 paccCMOTpEHHOM CXEeMBbl

Kn = UMaKc/(]cp =1957

MMeEET CPaBHUTEIBHO OO0JIBIIIOE 3HAYEHUE.

W3 npuHnmna nedcTBUS CXEMbl BBIIPSIMIICHHUS C OJHUM JHOJIOM CJEayerT,
4YTO BO BTOPUYHON 0OMOTKE TpaHc(opMaTopa BCIEICTBUE OJTHOCTOPOHHEHN MPOBO-
JUMOCTH Auoja OyAeT NpoTeKaTh OJHOHAIMPABICHHBIM MyJIbCUPYIOIIUN TOK iy
(puc. 2,B), conepxaiuii IOCTOSHHYIO MOJIMarHUYMBAIOIIYIO0 COCTABIISIONIYIO, YBE-
JMYHMBAIOIIYIO CTETICHh HACHIIMICHHsI TpaHchopmaropa. B pe3ynbrare BO3HUKAET
HEO0OXOJMMOCTh B 3aBBINICHUN PACUETHON MOIHOCTH, MAacChl M TaOApUTOB TPAHC-
dbopmaropa.

Ha mnpaktuke cxema 0aHO(})A3HOTO OJHOMOIYNEPUOIHOTO BBITPSMIICHUS
U3-3a2 HU3KUX TEXHUKO-PKOHOMHYECKHX IMOKa3aTesed HIUPOKOro MPUMEHEHUs He
MOJIy4HIIA.

2.2. OnHoha3HbBIH MOCTOBOM BHINPAMUTEIL

OpnHodazHass NBYXTIOJyMEpHOTHAS MOCTOBAas CXeMa BBIMPSAMIICHUS (PHC.
3,a) COCTOUT U3 YEThIPEX IMO/0B, COOpAHHBIX B BHJIE MOCTa. B oHy nuaronans 1-
2 MOCTa MOJAETCs HAINpSIKEHHWE CO BTOPUYHOM OOMOTKM TpaHcdopmaTopa, a B
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JIpYTYyI0 AuaroHaib 3-4 BKIIOUE€Ha Harpy3ka. Takoe BKIIFOUEHHE TUOJ0B MO3BOJISET
UCIIOJIb30BaTh 00a MOJIYNEpHoJa CUHYCOUMAAIBHOTO HAIpPSDKEHUs TpaHC(HOpMaTo-
pa.

B niepByto nosioBuny nepuoja asa auoaa VD1 u VD4, B npOTUBOIIOI0KHBIX
IJie4ax MOCTa, IPOBOJAT TOK Iy, a Apyrue nBa auona VD2 u VD3 3aneptsl. Bro-
pYIO ITOJIOBHHY IepuoAa ABa Apyrux auona VD3 u VD2 npoBOAST TOK ip;, IEPBbIE
nBa nuona VD1 VD4 3aneprtsl.

Pucynok 3. OgHoda3Hblii MOCTOBOI BBIIPSIMUTEID:
a — cxema; 0, B — BpEMEHHBIC JUarpaMMBbl

Takum 00pa3zom, Ha KaTOAHOHN Irpynne AUOAOB OyAeT BCerja MOJIOKUTEIb-
HBIM TOTEHIMaN “+”, a Ha AaHOJAHOM — OTpHUIIATENbHBIA “-”. BpeMeHHbIE TUarpam-
MBI, TIOSICHSIIOIIME Pa0OTy MOCTOBOI1 CXEMBbI, TPUBEIEHBI Ha puc. 3,0,B.

Cpennee 3HaueHuE BBIIPSIMIIEHHOTO HarpskeHus (puc. 3,B)

2ﬁU
T

|

U, = j\/EUzsinwtdwt: , = 09U,
0

S
o

YBEJIMYMBAETCS B JIBa paza MO CPABHEHUIO C OJHOMOIYIEPUOJHON CXEMOW BbI-
npsavieHus. KoadduimeHT HCnoab30BaHMs HANpsHKEHHsT BTOPUYHOM OOMOTKHU

TpaHcdopmaTopa Ucp/ U, =09 rawxe yJIBAaBACTCSI.

Kospdunuent nynscanuit Ky = UMaKC/ Ucp :0967, onpeeseHHbI rpa-

¢dbuuecku (puc. 3,B), MOYTH B J[Ba pa3a MEHbIIIE, YEM B OJHOTIOJIYIIEPHUOIHOMN CXEME.
YacroTra nmynbcalmii UMITYJIbCOB TOKa B HArpy3Ke B JIBa pa3a BbIIIE YaCTOTHI
MMUTAIOIIEN CETH.



6

MocroBasi onHO(a3Has cxeMa HaXOAUT MIMPOKOE MPUMEHEHHE B BBHIIPSIMHU-
TEJSIX MOIIHOCTBIO A0 1 KBT cucreM anekTpocHaOXkeHMs, a TAK)KE B KAUE€CTBE OIle-
PaTUBHBIX UCTOYHUKOB IIUTAHKS IIOCTOSTHHBIM TOKOM 3JIEMEHTOB aBTOMATUKHU.

2.3. Tpexda3Hblii MOCTOBOI BLINPAMHUTEIb

Tpexdaznas aByxmonynepuogHas cxeMa BwipsimiieHus (puc. 4,a) Obuia
npeioxkena A.H.JlapuonoBeim (1923 1.). B 3TOl cxeme K KaxXAOMy Hayaly
(a, 6 uK ¢) BTOpUYHON OOMOTKH TpaHCcPopMaTopa MOJKIIOUEHBI ABA JU01a: OJUH
aHojoM, Apyroi karoaom. Kartompl detHoi rpymmbsl auonaoB (VD2, VD4, VD6)
00BEIMHSAIOTCS B OJIUH y3€]1, Ha KOTOPOM MUMEET MECTO MOJIO0KUTEIbHBIN OTEHIIH-
ann “+”. AHoawl HedeTHOH rpymibl quonoB (VD1, VD3, VDS) o0pa3yroT y3en ¢ oT-

¢ 9

pUIATENHHBIM MOTCHIHAIOM “-”. MeXay STHUMH y3jJaMH MOJKIIOYEHA Harpys3ka
(Ry).

[ToaxmoueHue ABYX AMOMOB B KaXIoH (hase oOecrednBaeT UCIOIb30BAHUE
IIPU BBIIPSIMIICHUH TTOJIOKHUTEILHOTO U OTPUIIATEILHOTO MOJIYTIEPHUOIOB HaIPsiKe-
HUS BTOPUYHOW OOMOTKH TpaHCpopMaTopa, TO €CTh ABYXIOJYIIEPHUOIHOE BBI-
psIMIICHUE.

Pucynok 4. Tpexda3ublit MOCTOBOM BBHIIPSIMHUTE:
a — cxema; 0, B — BpEMEHHBIC JUarpaMMBbl

[Ipu Hamuuuu Tpex@azHOro HANpsHKEHUs] Ha BTOPUYHONM OOMOTKE TpaHC-
dbopmartopa (puc. 4,0) B KaxJblii JaHHBIH MOMEHT BPEMEHU K CONPOTHBIICHUIO
Harpy3ku R, IpUKJIaAbIBaeTCs JUHEHHOE HampshkeHue TpexdasHoro tpaHchopma-
TOpa 4epe3 JBa OTKPHITHIX AWOJa (OJUH U3 HUX B YETHOM TpyIIe, IPYyroid — B HE-
yeTHOM). [Ipy 3TOM TOK MPOBOJUT TOT AMUOJ YETHOW TPYMIbI, K aHOAY KOTOPOIO
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IPUIIOKEH HAUOOJIBIINI MOJIOKUTEIbHBIA MOTEHIMA, a U3 HEUETHOW IpyMIbl — K
KaTo/ay KOTOPOIro MPUJIOKEH HauOOIbIINN OTPULIATENbHBIA TOTEHIINAAI.

IIpuknagsiBacMoOe K Harpy3Ke JIMHEMHOE HANPSHKEHUE U HOMEPAa OTKPBITBIX
JMOJIOB B 3TOT MOMEHT BPEMEHH ITIOKA3aHbl HA JUarpaMme puc. 4,B.

Hanpumep, Ha otpeske 7/6 < @ < 77/2 HpunoxkeHo K Harpyske JIMHEHHOE

HaMnpsHKEHUE U, U TPOMYCKAOT TOK AuoAsl VD2 u VD3.
Cpennee 3HaueHUE BBIMPAMIIEHHOTO HampsbkeHue (puc.2.3,B) onpeaensercs
IIyTEM HWHTETPUPOBAHUS JIMHEMHOTO HaNpsKEHUd U, = ﬁ V2U, sin ot nHa

BTOpUYHON OOMOTKE TpaHchopmaropa sl MHTEpBajia MOBTOPSEMOCTH BBIIPSIM-
JIEHHOT'O HalpsKEHUs, paBHOTO 77/3:

4
Ucpi J- x@Uz sina)ta’(a)t):ﬂU2 =2,34U,
7 7T

Koadduiment ucnonb3oBaHus HANpsDKEHUST BTOPUYHOM OOMOTKHM TpaHC-
dbopmaropa CyIecTBEHHO MOBBINIAOTCS, a KOADOHUITMEHT My abcaliiii 3HAYUTEITHHO
YMEHbIIIAETCS:

Ucp/U2=2,34 p k. =U_... /UCp =0,057

Yacrora mynbcanuid TakKe IMOBBIIIACTCSA f _— 6fc , UTO O0Jerdaer cria-

YKMBaHUE IyJIbCALIAN.

Tpexdazuplii MOCTOBOW BBIIPSAMUTEIh HAXOIUT IIMPOKOE MPHUMEHEHHE B
CUCTEMAX 3JJIEKTPOCHAOKEHUS U CUCTEMAX CaMOBO30YXIEHHSI CUHXPOHHBIX I'E€He-
paTopoB.

2.4 MHOTroMoCcTOBOM mecTH(dha3HbIi BLINPAMUTEIL

MmuoromocToBasi cxema IecTu(a3Horo BEIIPAMUTENS (pUC. 5,a) MpPUMEHs-
eTcsl ISl YMEHbUICHHUsT KO3 PHUIIMEeHTa MyIbCalluii BHIMPSIMICHHOTO HAIPSKEHUS.
OHa coCTOUT U3 ABYX Tpex(}a3HbIX MOCTOBBIX CXEM, BbIXOJbl KOTOPHIX BKIIFOUEHbI
napayienbHo Harpyske. IlepBoiil TpancopmaTop T1 BkiItOueH mo cxeme ‘“3Be3-
na/3Be3na’”, BTOpod — ‘“3Be3ma/TpeyronbHuK’. [Ipu 3TOM BEKTOpHas auarpamma
JIMHENHBIX HANPsDKEHUE BTOPUYHONW OOMOTKH BTOPOIO TpaHCchopMaTopa Mo OTHO-
HIeHUI0 TepBoro  TpaHcopmatopa T1 CcABUHYTHI Ha Yroj, paBHBIN



wt = /6 =30° (puc. 5,6). B pesynbrare cyMMapHOe HAIPSIKEHHE HA HATPY3KE
(puc. 5,B) GyaeT UMETH IyJIbCALMH, YACTOTA KOTOPBIX B JIBA Pa3a BBIIIE YacTOTHI
myJbcauii ogHol 13 MocToBeIX cxeM ( f, =12 /).

B 1aHHOM cilydae KaXkJas MOCTOBas CXeMa MMEET LIECTh MyJbCalluii 3a T1e-

puoa, a CyMMApHOC HAIIPSAKCHUC B PC3YJIbTATC BPECMCHHOI'O CABHUI'a HA wt = 71'/6
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OyJeT UMETh ABEHA/IIATh MYJbCAINI 32 MEPUOS.

CpenHee 3HauYe€HHE BBINPSAMIIEHHOIO HampsbkeHus (puc.2.4,B), omnpeneseH-
HOE IIyTEM MHTErPUPOBAHUSA CYMMApHOr0 HANPSKEHUS U1l MHTEpBaJa MMOBTOpsie-

MOCTH BBIHIPAMICHHOTO HAIIPAKCHUSA, PABHOTO T / 6 , YBCIIMYHMBACTCA B JIBa pasa

110 CPABHEHHIO C OJTHOU MOCTOBOW CXEMOU:

3~

KoaddurmenT mynscanuii Takke CyImecTBEHHO YMEHBIASTCS:

CYI_HCCTBCHHBIM HEAJOCTATKOM MHOI'OMOCTOBBIX BbIHp?IMHTeJIeﬁ ABJIACTCA

TH

1 YQY

T2

go

U,

BH | Bt

= 4,68U,

Pucynok 5. lllectudasupiii MOCTOBOI! BBITTPSIMUTEID:
a — cxeMa; 0 — BEKTOpHas Iuarpamma; B — BpeMeHHas JuarpaMmma

x =0,013.

YXYALIEHUE UX MAacCO-radapuTHBIX MOKa3aTesen.




