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OT ABTOPA

PaguontiobutensCTBO B HalM OHU SGBNSIeTCS BeCbMa MacCOBbIM
BUOOM TexHuYyeckoro TeopyecTBa. MunnuoHbel paguosntobutenen
nocesiLLatoT cBOW aocyr KOHCTPYMPOBaHUIO pasnn4yHomn
paguoanekTpPoOHHOM  annapaTtypbl. B cBoen  npaktuyeckomn
AeATerbHOCTN paguMontodbuTenamM nNpmMxoguMTca Yacto obpallaTbes K
crneunanbHOW paguontobuTenbCckon nutepaTtype, UX WHTEPECYIOT
CXeMbl U OCHOBHble MapameTpbl KOHCTPYKUWUIA, NyOnukyowmecs Ha
CTpaHuMuax KHUI WM >XypHanoB. K coxaneHuo, 9TOM nuTepaTtypsbl
BbIMyCKaeTCA MoKa elle HegoCTaTOvHO, WHgopMauma 3Ta OYeHb
pa3pO3HEHHa, U He Y Kaxaoro pagnontoduntens ectb BO3MOXHOCTb
npuobpectn Ty WM WUHYHO KHATY W3 - 3a OOHOW WK  OBYX
NOHPAaBMBLLNXCA EMY CXEM.

[Mpeonaraemas Bawemy BHUMaHUIO KHWUra, Nvb O4Ha U3 LEenoro
psaga  TemMaTUdYecKux wu3gaHuin 9TOM  Cepuun, CcKopee MonbliTka
cobpaTb BoeguMHO Haumbonee WHTepecHble U OpUrnHasibHble (Ha
B3rns aBTopa) CXemMbl Pasfnu4YHbIX YCTPOWCTB, AaTb BO3MOXHOCTb
paguontobutento BbibpaTb TO, YTO €My HEOBXOAMMO, U3 BENUKOIO
MHOXeCTBa KOHCTPYKLMIN, ONUCaHHbLIX B NonynapHon nuteparype. B
KHUre npeactaBneHbl TOMbKO T€ CXEMHbIE pPELUeHUsl, KOTOpble He
NOBTOPAIOT ApYyr Apyra, npuydeM Kaxgas U3 CXeM COOepXuT
9NIEMEHTbI OpUrMHaNbLHOCTU. CxeMbl NOCTPOEHbI Ha OOCTYMHbIX WU
HegoporMx Aetandx, KO MHOrMMM M3 HWUX YyKasaHa 3ameHa
TPaH3UCTOPOB W AumoaoB. Bce cxembl, OnNuUCaHHble B KHUrE
NpoBepeHbl Ha npakTuke, 6OMbLUMHCTBO CXEM OMUCbIBanochb B
pasfiMyHbIX  KHArax UM XypHanax ans  paguontobutenen,
AEMOHCTPUPOBAsoCb Ha BbICTaBkax, ObIIO OTMEYeHO npu3amu wu
avnnomMmamu. Mpenonaraemas KHUra paccynTaHa Ha
paguonobutenen cpegHen  kBanudukauuu, NpUBOAUMBIX B
ONMMCaHMN [OaHHbIX BMOSIHE [OOCTATOMHO AfA CaMOCTOSITESNbHOrO
N3roTOBMNEHMS KOHCTPYKUMU. Kpome TOoro, B KOHLE KaXXOow rraBbl
NpUBOOUTCA CMNUCOK nNUTepaTtypbl, rAe BCe 3TU KOHCTPYKLUK
onucaHbl 6ornee nogpobHo. Bcs aTa KHWra, TEKCTbl, PUCYHKM
N3roTOBMNEHbI, HapMCOBaHbl, HabpaHbl, OTpedakTUpOBaHbl WU
oTrnevyaTtaHbl aBTOPOM COBCTBEHHOPYYHO, W3A4aHbl HA COBCTBEHHbIE
cpefcTBa aBToOpa, HO TEM HE MEHEE OH He NpeTeHaYeT HM Ha KaKyto
4YacTb 9TOW WHTEennekTyanbHOW COOCTBEHHOCTU, cyuTad, 4YTO BCe
9TO MPUHAONEXUT BCEM TEM, KTO MO - HaCTOsLLEMY YBIieYeH
pagnontobuTeENLCTBOM, MO3TOMY aBTOP MWCKPEHHE M OT AyLu
NPUBETCTBYET BCE BWUObl HEKOMMEPYECKOIO TUPAKMPOBAHUS W



BOCMPOU3BELAEHUS 3TOW M nocreayowen KHur. ABTOp BblpaxaeT
OrpOMHYI0 6n1arogapHOCTb BCEM, KTO OKasasn NMOCUIbHYH MOMOLLb B
n3gaHuM STOW KHUMKM, MNOMOr COBETOM B BbliOope Hambonee
MHTEepecHbIX cxeM . Cnegyet Tak xe nobnarogaputse «MPULLY»,
nepcoHanbHbln KoMmnbtoTep IBM PENTIUM 300, Ha koTopom Obina
HanucaHa W cBepCcTaHa 3Ta KHWUra, 3a ero XOTb W KanpwuaHylt, HO
BepHyto paboty. Ocobaa OnarogapHOCTb MOEW cemMbe, 3a
NOHUMaHWE U NOLAEPXKKY B 9TOW Henerkon paboTe, 3a Te KOPOTKuNe
Yacbl CBODOAHOrO BPEMEHW, OTHATOrO y Hee Ans paboTbl Hapg
KHUIOM.

ABTOp MCKPEHHEe HageeTcs, YTO 3Ta U ApyrMe KHUrKM 3TON cepum
OKaXXyT MNPaKTUYECKYy MNOMOLLb MHOMMM  paguoniodutensm B KX
MHTEPECHOM TBOPYECTBE.



CBerSKOHOMVI‘-IHbIVI CT&6I/IJ1M3aTOp Hanps>xXeHuns

OTOT KOMMEHCAUMOHHbLIA CcTabunusaTtop, npeaHasHa4vyeHHbIn Ans
nMTaHna manorabaputHoW paguoannapatypbl, OveHb npocTt. Ero
oTnuyaetr Marnoe cobcTteBeHHoe noTpebrneHne Toka - BCero
20...30MKA. BbixogHoe conpoTuBneHne ctabunusatopa - 0,5...1 Om,
KoadppuumeHTt crabunusayum - bonee 50, MakcumarnbHbIA TOK
Harpy3km - 50 MA. Xopowyt 3KOHOMWYHOCTb yadanocb MNOfyyYuTb
Gnarogapss NPUMEHEHUIO B PErynMpylOLLEM 3fIEMEHTE MONeBOro
TpaH3uctopa VT2 wn pabote TpaH3uctopa VI3 B pexume
MUKPOTOKa, C 3TOM Xe Uuenbld B WCTOYHMKE 0OpasLoBOro
HanNpsH>KeHUs TPaaULUMOHHLIM CTabUNMUTPOH 3aMEHEH AMUTTEPHbLIM
nepexogom TpaH3ucTopa VT4. Ecnn crabunmnsartop
npegnosiaraeTca UCMNoNb3oBaTb C TOKOM Harpy3ku 6onee 20 MA,
TpaHsuctop VT1 Heobxogumo cHabautb paguaTopoMm, Wnu
3aMeHuTb ©Oonee wMowHbIM (Hanpumep KT6026). Ecnu e,
HaobopOT, TOK Harpy3kn He ByaeT bonee 5 MA, Toraa TpaH3UCTOP
VT1 cnegyetT nogobpaTtb ¢ obpaTHbIM TOKOM KOSNSeKTopa MeHee
TMKA.
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B crabunusatope BmMecto K103 MOXHO wucCnonb3oBaTb
TpaHanctopbl KM103K - KIM103M. Bmecto KI304A - KI1302 wnwu
nobon n3 cepumn Krao1; smecto KT315b6 - nobon ns cepuii KT315
n KT316. HanaxuBaHue 3akno4vaeTcss B noadopke TpaH3ucTopa
VT4 po nonyyeHus Ha Bbixoge TpebyemMoro BbIXOL4HOrO
HanpspkeHus. MNogpobHoe onncaHne ctabunusaTtopa NPUBOAUTCS

B[ 1].

OKOHOMMYHbLIN CTAabMNN3aTOP HaNPSXKeHUs

OcobeHHoCcTAMK cTabunuaatopa, cxema KOToporo msobpaxkeHa Ha
cnegywweM PUCYHKe, SBRAAOTCA CNocobHOCTb paboTatb npwu
NMOHMXXEHHOM BXOA4HOM HanpsbkeHun (15 B) n oTHOCUTENBLHO Manoe
cobcTBeHHOE NOTpebreHne Toka. OTO MO3BOMAET PEKOMEHOO0BaTb
ero Aans annapatypbl C aBTOHOMHbLIM MUTaHMEM. BbIxogHoe
HanpshkeHne ctabunmsatopa MOXHO perynmpoBaTb NepeMeHHbIM
pesnctopom R4 B npegenax ot 5 go 12 B. bnarogaps npnmeHeHuio
B perynupywowemMm 3arnemeHTe nonesoro TpaH3uctopa V1 u
BbICOKOOMHOW Harpysku yganocb MOSlyuYnTb OCTAaTOYHO Xopoluue
XapakTepucTukn:  KoadduumeHt crabunmsaumm 6Gonee 200,
BbixogHoe conpoTtueneHne 0,3...1,5 OM npu mMakcumaribHOM TOKe
Harpy3kn oo 100 MA. Ha TpaH3uctope V4 cobpaH ctabunusatop
TOKa, MWrpalvoWmnn posfib 3KOHOMWYHOIO WCTOYHMKaA 06pasLoBoro
HanpskeHust. MMHUManbHO OMyCTMMOe NafeHWe HanpsbkeHus Ha
perynupytowiemMm TpaHauctope V2 paBHo 1.5 B (npn Toke Harpysku
Ao 30 mA). MakcumarbHbIN Harpy304YHbI TOK MOXHO YBENUYnUTb,
eCnu 3aMeHuTb TpaH3ucTop V2 Ha 6onee MolHbIA. [lonyckaeTtcs
3amMeHa TpaH3uctopa V4 Ha pe3nctop conpoTtusneHnem 2...5 kOm, a
pesnctopa R4 Ha crabunutpoH KC133A, T. e. 3ameHa
ctabunusartopa TOKa Ha OObIYHbIN napameTpu4eCcKum
ctabunuasatop. OgHako NpU 3TOM 3HAYMTENbHO BO3pacTaeT TOK,
noTpebnsembl cTabunmnsaTopom.

Mo ykasaHHOMW cXxeme MOXHO cobupaTb cTabunusaTtopbl Ha
BbIxogHoe HanpsbkeHne o 30 B, cootBeTcTBEHHO noabupas (B
CTOPOHY YyBenuyeHns) HomMmuHanbl pesuctopos R2, R3, RA4.
MoapobHo aTa cxema onucbiBaeTca B [ 2 .
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SKOHOMUYHbLIA CTaOUNN3aTOP HaNPSXKEHUS C
nosfieBbIMU TPaH3UCTOPaAMM

PekomeHayemblin cTabunuaatop HanpsbkeHua npegHasHadeH nngd
NMUTaHUSA BbICOKOKAYeCTBEHHOW annapatypbl. [pyumeHeHne B HeMm
nofeBoro TpaH3UcTopa B kKadectBe perynuvpytowero (VT1)
NO3BONUMO NUTaTb UCTOYHUK O0Bpa3LoBOro HanpskeHus (pesncTop
R1, crabunutpoH VD1) 1 ycunutenb MNOCTOSHHOMO TOKa
(onepaunoHHbin yemnutens DA1) BbIXOAHBIM CTabUIM3NPOBaHHbBIM
Hanps>keHMeMm, a Takke ocrnabutb OO0 MUHUMYMa CBS3b MeXay
BXoOAOM W cTabunmsatopoMm (4epe3 KaHan CTOK - MWCTOK



TpaH3nUCcTOopa), YTO YMEHbLUUNIO MPOHUKHOBEHWE  Nyrbcalui
BXOAHOIO HanpsiKeHWs1 B Harpysky.

OCHOBHBbIE TEXHNYECKME XapaKTeEPUCTUKN:

KoadbdumumneHT ctabunmsauymm HanpskeHus .......... 70 000
BxoaHoe HanpsikeHne, B ... 10...20
BbixogHoe HanpskeHne, B . . . ..o 9
MakcManbHbIN TOK HAarpy3kn, MA . .......ccoeevveeeeeennnnn. 150
BbixogHoe conpoTtuBnenune, OM . .........ccocuveeenneeene. . 0,003
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KoacbpmuymeHT crabunmsauyum HanpspkeHnss Wn3MepeH npu  TOKe
Harpy3kn 30 MA undpoBbiM BosibTMeTpoM B7-34. MNpn nameHeHuu
BxogHoro HanpsbkeHun oT 10 go 20 B BbIxogHOE M3MEHSINOCH HEe
bonee 4yem Ha 0,0001 B, 4ytO cooTBeTCTBYeT KO3DPULUMEHTY
ctabunumsauun 70 000.

Ctabunusatop He 6OMUTCS KOPOTKOro 3aMblkaHMSA Ha BbIXOOE W
neperpysok no Toky. C yBenuyeHmemM ToKa Harpyskm HanpsbkeHue
3aTBOp - UCTOK U COMPOTUBIIEHNE KaHama CTOK - UCTOK MOneBoro
TpaH3ncTopa yMeHbLarTcs. [pu aTom HanpspkeHne Ha Bbixoge OY
yBENMYMBAETCHA [0 MaKCMMarbHOro 3HadeHusi, KOTopoe Bcerga
MEHbLLE NUTaroLwero HanpskeHus. Npn ganbHenwem yBennyeHum



TOKA HarpyskMm HanpsbkeHume 3aTtBop - WCTOK TpaH3ucTopa
CTAHOBUTCA MOCTOAHHbIM M  paBHbIM  Pa3HOCTU  BbIXOAHOIO
HanpsbkeHus ctabunmsaTopa n HanpsXKeHUs HacbILWEeHWs Ha BbIXoae
QY - ctabunusatop nepexoauT B pexum ctabunmnsauum BbIXOQHOrO
Toka. [lpy KOpPOTKOM 3aMblkaHUM Ha BbIXode TOK 4epes
cTabunusatop He MOXeT MpPeBbICUTb CBOEro MaKCUManbHOro
3Ha4YeHNs,, paBHOrO TOKYy CTOKa TpaH3ucTopa Mpu HyreBOM
HanNpPsPKeHUM Mexay 3aTBOPOM U UCTOKOM.

MoLWHOCTb, paccenBaemMas perynupyrowmmMm TpPaH3UCTOPOM Mpu
ANUTENbHOM KOPOTKOM 3aMblKaHUM Ha Bbixoge cTabunusaTtopa He
AOIMKHa npeBblWwaTb gonyctumyro (ana tpaHsuctopa KIMo03b - 6BT

Npu TemnepaTtype Bo3ayxa He Bbile 259C). Ecnu, Hanpumep,
MakcMMarbHbli TOK CTOKa TpaHauctopa pasBeH 400MmA, TO
MOLLHOCTM 6BT cooTBeTCcTBYET HanpsxeHne 15B. 3T1o HanbonbLlee
BXOAHOE HanpshkeHue ctabunuaatopa npu ONUTEeNbHOM KOPOTKOM
3aMblkaHMM Ha Bbixoge. [lpy Toke Harpysku ©Oonee 30MmA
perynupyowmin - TpaH3uCTop HeobxoaMMO yCTaHaBfvMBaTb Ha
Tennooteog. KoHgeHcaTopbl C1 1 C2 KOPPEKTUPYKOT YacCTOTHYIO
xapaktepuctuky OY, a C3 n C4 -- 6nokupytot yenu nutadmsa OY u
Harpy3ku. KoHgeHcaTop C3 Hago MOHTUMPOBATb BO3MOXHO Grivxke K
OY. OcnabneHune BnnaHna konebaHnin TemnepaTypbl OKpyXXatoLLen
cpeabl Ha BbIXOAHOE HanpshkeHne OOCTUraeTcs UCMofb30BaHMEM B
ctabununsartope NPOBOSIOYHbIX pe3ncTopoB n
TepmocTabunmanpoBaHHblix ctabunutpoHa n OY. B pesynbTaTe 3a
NepByr0 MUHYTY NoOcne BKITIOYEHUS NMUTAHUS BbIXOLHOE HanpsKeHue
ctabunusatopa wuaMeHsietca B npegenax go 800 mkB, 3a
cneaytowme 20 muH He bonee yem Ha 100 mkB.

CtabunutpoH KC166A moxHO 3ameHnTb Ha KC162A, KC168A, a OY
K551Y016 - Ha K153Y[5, K140Y[Q12, K140y[de, K140Yya7,
K140Y[10, K140Y[O11, K153y[2, K153Y[4, K153Y[O6 wnu
K140Y[1A c cooTBeTCTBYHOLUMMUN Lensimu Koppekumn. Ho npu Takoun
3aMeHe CTabuNbHOCTb  BbIXOAHOMO  HaMpPsHKEeHUs1  HEeCKOSbKO
yXyAWwnTCs, NOTOMY 4YTO KO3 UUNEHT CTabunuaaumm Hanps>KeHUs
NPAMO NPONopUMOHaneH KO3 OUUMNEHTY ycuneHus OY.
HanaxusaHue ctabunusartopa cBOAUTCS K yCTaHOBKe
HEeoBXO0OMMOro  BbIXOAHOIO  HampshKeHUst NyTeM  U3MEHEHUs
COOTHOLLEHNA HOMUHanNoB pesnctopos R2 n R3.

MogpobHoe onncaHne cxembl npuBoanTca B [ 4 .
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OcobeHHOCTbID ~ 3TOr0  TPaH3UCTOPHONO  KOMMEHCALMOHHOIO
ctabunusartopa HanNps>KeHUs1 SBMSEeTCA NPUMEHEHWe B Lenu
obpaTHON CBA3M NOMEBOro TpaH3uctopa T3 KOTOPLIN BbINOMHAET
ponb OMHaAMWYEeCKOM Harpysku Ona  TpaHauctopa T2. [lpwu
yBENUYEHUN TOKa KaHana TpaH3ucTopa T3 conpoTuBNeHne kaHana
BO3pacTaeT, a npu YMeHbLUeHUW ToKa CHwkaeTtcs. Bcnegcrsue
9TOro KO3APULUMEHT CTabunnsaymm HanpsPKEHNS NoBbILLAETCs: Npu
N3MEHEHUN BXOOHOro HanpshkeHust ot 11 go 19 B BbiIxogHoe
HanpsxeHne usameHaetca B npegenax = 60 mB. HomunHanbHoe
3HayeHMe  BbIXOAHOrO  HarnpsbkeHus  MpU MUCMNOJSIb30BaHUU
ctabunutpoHa tuna 18146 paBHo 9 B. HOMMHanNbHbIN TOK Harpys3ku
ctabunusatopa - 0,1 A. Perynupytowmin TpaHanctop T1 CMOHTUpO-
BaH Ha pagwatope B BuAe alritoOMMHWEBOW MMACTUHbI pas3Mepom
35x40 MMm; ero ctaTM4ecknin KOI(@MUUNEHT nepeaadn Toka OKOomo
50. BmecTto TpaHaucTopa MIM37A MOXHO ncnonb3oBaTb TPAH3UCTOP
MIM1113A, a BmecTto ctabunutpoHa [08146 - [1809. Ecnn e HyXHO
NONyYMTb BbIXOAHOE HarpsiKeHWe WHOW BenuuYuHbl, crnegyet
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NPUMEHUTb CTaBUNUTPOH OpYyroro TuMa C COOTBETCTBYHOLLMM
HanpskeHMem cTtabuwnusauymm. B nocnegHem criyyae MOXeET
notpeboBatbcss nogbop conpoTtueneHna pesnctopa R1. [pwu
3ameHe nocnegHero nosieBbiM TpaH3uctopom Tuna Kr102 (3atesop
N UCTOK COEOUNHSIITCA CO CTabMNUTPOHOM, a CTOK C KOJNEKTOPOM
TpaH3auctopa T1) KoacpbpuumeHt ctabunuaauum yCcTpouncTea
yBenudneaetcs. OnucaHme aToro ycTpomncTea npmsoantcsa B [ 3.

Bnok nutTaHuA ¢ racswmm KOHAOEHCAaTOpOM

Mcnonb3oBaHMe KOHAEHCATOPOB ANt MOHMXKEHMS HanpsKeHus,
nogaBaeMoro Ha Harpysky OT OCBETUTESIbHOMN CETU, UMEET OaBHIO
nctoputo. B 50-e rogbl pagmnontobuTenu LWMPOKO NPUMEHSNN B
BecTpaHcOpPMaTOPHLIX WUCTOYHMKAX MUTaHUS pagnonpueMHUKOB
KOHOEHCATOPbIl, KOTOpble BKMOYanM nocregoBaTtenbHo B LeMb
HUTEN Hakana paguonamn. OTO MNO3BOMSANO YCTPAHUTL racALNNA
pes3ncTop, ABNAKLIMNCA WCTOYHUKOM Tenma W HarpeBa BCeU
KOHCTpYKUnn. B nocnegHee BpemMsi 3aMeTeH BO3BpaT MHTeEpeca K
MCTOYHMKaAM MUTaHUS C racawum KoHgeHcaTopoM. lNMpucywmin Bcem
6e3 wucknyeHnss NogOoOHbIM  YyCTpOMCTBaAM  HeOoCTaToK -
NoBbILWEHHAas ONAacHOCTb W3-3a ranbBaHMYECKOW CBSA3M BbIxoda C
9NIEKTPUYECKON CETbID - SICHO OCO3HaeTcd, HO [donyckaeTca B
pacyeTe Ha rpamMoOTHOCTb M akKypaTHOCTb nosnb3oBatens. OgHako
3TN caepxmBawwme akTopbl HeOOCTaTOuHbI, YTOObI ybepeyub OT
Geabl, oTyero 6GectpaHchopmaTopHble YCTPOMCTBA MOMYT MMETb
NULWb BECbMa OroaHN4YeHHOE NPUMEHEHNE.
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30eCb MOXeT NpeacTaBfsaATb WHTEPEC KOMMPOMMCCHbLIA BapuaHT
NUCTOYHMKa, obecrnevmBaroWnim 3nekTpobe3onacHoCTb, C racsawmnm
KOHOEeHCAaTopoM WM NPOCTbIM,  AOCTYMHbIM  HayMHawoLemy
paguontiobutento  TpaHcdopmaTopoM. Takum  TpaHcdopmaTop
NOSyYUTCH, €CNnu HanpsbkeHne Ha ero nepBuYHONn 0OMOTKe
orpaHmunTb 3HadeHmem okosio 30 B. [ns 9T1oro gocraTtoyHo
600...650 BMTKOB CpaBHUTESNbHO TOJNCTOro, yAoOHOro npu HamoTke
npoBoAa; paan YNpoLWeHus, MOXHO Aana obeumx 0OMOTOK
MCNOSb30BaTb OAMH U TOT Xe NpoBog. M3nuwek HanpsXXeHnsa 34ecb
npumMeT Ha ceba KOHAEHcaTop, BKITOYEHHbIW nocnefoBaTernbHO C
nepen4yHOM OBMOTKOM (KOHOEeHCcATop LOMMKeH OblTb paccyuTaH Ha
HOMUHanbHoe HanpsXXeHne He meHee 400 B). Mo Takomy npuHUMNY
yenecoobpasHO  OpraHM3oBbIBaTb  MUTAHWE  HU3KOBOJSbTHbIX
Harpy3ok C TOKOM B MepBUYHOM Uenn (C yd4eToM HebosbLoro
kKoadhdmumeHTa TpaHchopmauumn) oo 0,5A.

Ha pucyHke npegcrtaBneHa cxema nogobHOro YyCTPOWCTBA,
nogxogawero Aansa  paboTbl € TMpRNsSHOOW M3  CBETOAMOO0B
HaCTONIbHOW MWHU - €NOoYKU U onga ayamo - nnenepa. BknioveHue
ceetoanonos (8-10 wTyK) Nnpon3BoauMTCA napannesibHo; rnpyu 3TOM
yCcTpaHseTca obbldHasi nyTtaHuuya npoBOOOB, WX nerdye caenartb
He3aMeTHbIMU B "XxBOe" CTBOSIa N BeTOoYEeK. TpaHcdopMaTop MOXHO
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cobpatb Ha marHutonposoge LW12x15. [ns HamoTku nogonaet
nposog N3B-1 gnametpom 0,16 MM; 4YnMCnNoO BUTKOB NEPBUYHON U
BTOpMYHOM obmoToK - 600 1 120...140 coOTBETCTBEHHO. N3roToBUTL
Takon TpaHcdopmMaTop YyOacTCsA, Kak roBoOpuTCs, "Ha KOneHke".
OnNEKTPUYECKYID NPOYHOCTL He MeHee 2 kB  obecneuut
N30NAUMOHHAA npoknagka Mexagy obmoTkamu M3 naBCaHOBOM
nneHkn TonwmHon 0,1 MM UnNn KoHgeHcaTopHou Bymarn.

[ns Toro 4tobbl YCTPOMUCTBO HE BbILWSIO U3 CTPOS MPU OTKITHOYEHUN
Harpysku, K Bbixogy Mocta VD1- VD4 criegyeT nOOKMOYUTL
ctabunutpoH [815I. B HopmanbHOM pexume OH He paboTaer,
NMOCKONbKY MMeeT MUHUManbHOE HanpshkeHne ctabunusauumn Bbille
paboyero Ha BbiIxoge MocTa. [lNpepoxpaHutens FU1 sawuwaet
TpaHcdopmaTop n ctabunmnsatop npu npoboe koHaeHcaTopa C1.
[ns orpaHn4eHns Toka Npu NOAKMNIYEHMN Bnoka NUTaHus K CceTu
nocnegoBaTenbHO € KoHgeHcatopom C1 HeobxoaMMO BKNHOYUTb
pPEe3NCTOpP CONPOTUBIIEHMEM HECKOSIbKO coTeH OMm, a anga paspsagku
KOHLEeHcaTopa nocrie OTKIIYEHUA - napansiefnlbHO eMy pPe3ncTop
CONPOTUBIIEHMEM HECKOSIbKO coTeH KOM. B uenu nocnegoBaTtesibHO
COEMHEHHbIX eMKOCTHOro (koHgeHcatop C 1) U MHAOYKTUBHOIO
(TpaHcopmaTop T1) conNpoTMBNEHUST MOXET BO3HMKATb PE30OHAHC
HanpsbkeHust. O6 aToM crnegyeT NOMHUTb NPU KOHCTPYUPOBAHUKU U
HanaxMBaHMN NOAOOHbBIX MCTOYHMKOB MUTAHUS.
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KoHaoeHcaTOpPHO - CTaOUMUTPOHHbIN BbINPAMUTENb

BecTpaHcdhopmaTopHble ManoMoOLLHbIE ceTeBble BNOKM NUTaHUs C
racswMm KOHAEHCaToOpOM MOSTyYUNU LUMPOKOE pacnpocTpaHeHue B
pagmMontodbnTENBCKUX KOHCTPYKUMSX OGnarogapsi NpocToTe CBOEW
KOCTPYKUMN, HECMOTPA Ha TaKOW Cepbe3Hbi HeOoCTaTokK, Kak
Hanyue ranbBaHUYeCKON CBA3N Oroka NUTaHUs C CETbIO.

C1
-l

LIEYTSY
|
= _—
[
! vDs U,
—milll

—_ —

BxogHasi 4acTb Onoka nuTaHuMsa  codepXuT  BGannacTHbIN
koHaeHcaTop C1 n moctoBow Beinpsamutens 13 gnogos VD1, VD2 un
ctabunutpoHoB VD3, VD4. [Ina orpaHnyeHns 6pocka Toka 4vepes
avoabl U CTabMNUTPOHbI MOCTa B MOMEHT BKMOYEHUSI B CETb
nocnegoBaTtenbHo ¢ HannacTHbIM  KOHOEHCATOPOM  crieayeT
BKNIOYMUTb  TOKOOrpPaHM4YMBaKOWMIA  PE3UCTOP  COMPOTMBIEHMEM
50...100 Om, a ons paspsaakm KoHgeHcaTopa rnocne OTKIIYeHUs
6noka OT ceTw, NapannenbHO emy - pPe3ncTop COMpPOTUBIIEHMEM
150...300 kOm. K Bbixogy 65oka noOAKNKYalT  OKCUOHbIN
KoHOeHcaTtop dunbTpa emkocTbtdo 2000 MK® Ha HOMUHanNbHoe
HanpsxeHne He MeHee 10B. B pesynbrtate nony4datorcs
dYHKLUMOHANbHO 3aKOHYEHHbIE BTOKM NNTaHUS.

[Mpn ncnonb3oBaHn MoLHbIX cTabunutpoHoB (O815A ... A8171T1),
MMEIOLLNX Ha Kopnyce LUNUAbKY KpensieHusl, X MOXHO YCTaHOBUTb
Ha obwwnin pagnaTop, ecnn B 0B0O3HAYEHUN MX Tuna NPUCYTCBYET
6ykea [l. B npotmBHOM cny4yae Aauoabl M CTabWMNUTPOHLI
HeobX0ANUMO NOMEHATb MecTamMu.
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[[anbBaHM4Yeckasa CBA3b CETU C BbIXO4OM 6fioKa NUTAHWUA, a 3Ha4YnT,
M C NUTaemMou annapaTtypon, Cco3JaeT peasibHyl OMnacTHOCTb
nopaxxeHust anekTpmyecknm TokoM. O6 3TOM crieayeT NOMHUTbL Npwu
KOHCTPYMPOBAHUN W HanaxmBaHuM ONOKOB C KOHOEHCaTOpHO -
CTabuNUTPOHHBIM BbINPSAMUTENEM.

CeTeBasi «kKpoHa»

Hebonblune pasmepbl 3TOro YCTPOMCTBA AOCTUrHYTbl Grarogaps
TOMYy, 4YTO B HEM TMNPUMEHEHbl MarnorabapuTHble AgeTtanwu.
TpaH3ncTopbl paccemBaldT Mano Tenna: Korga 4epe3  Hux
NPOTEKaeT TOK, OHWN MOSHOCTbIO OTKPbITbl. ICTOYHNK HE KPUTUYEH K
3aMmblkaHMlo Bbixoga. Cxema 6noka nuTaHua wm3obpaxeHa Ha
pucyHke. Paboune Toukun TpaHauctopos VT1 , VT2 peanctopamu

R2 360 k R6 360 k
L {~
VT1 KT6056 VT2 KT605E
TN

N#/

R1360k|R31,5k
—f N - N\

VD1
o
Q 1
N
?
|
- ; VD2 CS; 22 Mkx6.,3 B
NI -
2 1”4 | T
c1 L EB'V BAE:
0,75
o VD3
VD2, VD3 +
KO510A 1 c2 g
[ 560 i
VD4 KC156A
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R1, R3, RS, R7 BbiBegeHbl Ha rpaHuly pexunma OTCEeYKN.
TpaH3nCTOpbI eLle 3aKpbIThbl, HO YBeNnyeHa NPOBOAUMOCTb y4acTka
KONMNEKTOP-aMUTTEP, N AaKe HEDOONbLUOW POCT HanpshkeHust Ha 6a3se
npueBedeT K OTKPbITUKO  TPaH3UCTOPOB: T. €. YMEHbLUEHbI
HanpspKeHMst CO  BTOPUYHbLIX OOMOTOK TpaHcgopmaTopa T1,
HeobOxoauMble OnNs ynpaeneHusi. YTobbl cosgaTb ycnoBust Afs
aBToreHepauumn, cnegosano ©Obl  ewe Oonble  yBENMYUTL
NPOBOAMMOCTbL  TPaH3UCTOPOB, OOHAKO caenatb 3TO  NyTeMm
AarnbHeunwero noBbIWEHNA HanpshkeHns Ha 6ase Henb3s, NoToMy
4YTO MNPOBOAMMOCTL MPU 3TOM OKaXeTCH pasfMYHOM ONA pasHbIX
TPaH3UCTOPOB W BydeT WU3MEHATbCS N0 Mepe M3MEHEHUs
Temnepartypbl. [loaTomMy npumeHeHbl pe3unctopbl R2, R6,
BKNIOYEHHbIE napannenbHo TpaH3uctopam. [lpy  BKIIHOYEHUU
MCTOYHMKA NMUTaHUA criaxusawowmm koHageHcatop C1 3apshkaeTtcs
yepes pesuctop R4, sawuuiaowinm guoaHbIi MOCT OT neperpysku.
[Mogada BXOAHOrO HanNpsKeHUS Bbl3blBAET MOSIBIEHNE HaNPsKeHUS
Ha BbIXOAe 3arnycKatollero genutens, obpasoBaHHOro pesvcTtopamm
R2 1 R6. 3T0 HanpsikeHne npunoXeHo K KoniebaTtenbHOMY KOHTYpY
n3 nepeuYHOM 0O6MOTKM TpaHchopmaTopa T1 n kKoHaeHcaTtopa C2.
Bo BTopuyHou obmotke Il HaBogutca umnynsc JSL0C. MowHoCTb
9TOro MMmnyrnbca AocTaTouHa Ans BBeAeHust TpaHauctopa VT1 B
HacbllWleHne, Tak Kak B HayalbHbIi MOMEHT TOK 4Yepe3 Hero He
NpoXoaAuT Wu3-3a CcaMouHAyKuum TpaHcdopmatopa T1. 3artem
Ha4YMHaeT NoCTynaTb TOK CO BTOpUYHON 0BMOTKM I, yaepxmnsarowwmin
TpaH3nctop VT1 B OTKPbITOM COCTOAHMWU. TpaH3uctop VI2 B
TeyeHMe 3TOro  nonynepuoga  konebaTenbHOro  npouecca
NMOSTHOCTbIOD 3aKpbIT. Ero yaepxmsaet B Takom coctosiHun J[C,
HaBogumasa BO BTopudyHom obmoTtke Ill.  Tlocne 3apsagku
KoHaeHcaTtopa C2 TOK, npoxoasawunm depes TpaHauctop VT1,
npekpawiaeTcs W OH 3akpblBaeTcd. Bo BTopoMm nonynepuoae
konebartenbHoro npouecca B koHType (T1, C2) TOK B HadasibHbIN
MOMEHT, KOrga elle TPaH3UCTOPbl 3akpbiTbl, MPOXOOUT 4epes
BTOpOe  MNfnevyo  3anyckawwero  genutens  (NapannenbHo
BKINIOYEHHbIE pe3nctop R6 K“  yyaCcTOK  KOSMNEeKTop-aMuUTTep
TpaH3uctopa VT2). AHanornyHo oTkpbiBaeTca TpaH3uctop VT2 u
3aTeM yaepXuBaeTcsl B MOSHOCTbI OTKPbITOM cocTosHuK. [locne
paspagkm  koHgeHcatopa C2 Tok 4epe3 TpaHauctop VT2
npekpawiaeTcss M OH 3akpbiBaeTcs. Takum oOpasom, TOK 4epes
TPaH3UCTOPbI MPOXOAUT TOSMIbKO B TOM Chnyyae, Korga OHu
MOSIHOCTBIO OTKPbITBI U UMEKT MWHUManbHOE COMNPOTUBIEHNE
y4yacTKka KOSneKkTop-aMUTTEpP, NO3TOMY MOLLHOCTb TEMsoBbIX NOTEPb
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Mana. Bblcoko4acToTHble konedaHusi BbinpaMnaT guvoasl VD2,
VD3, nynbcaumm crnaxmBaeTr KoHaeHcatop C3. BbixogHoe
HanpsbkeHne noaaepXnBaeTcs NOCTOsIHHbIM cTabunutpoHom VD4,
K BbIxOOQy WCTOYHMKA MUTAHUS MOXHO MOLKMNOYaTb Harpysky C
notpebnsemoim TOKkOM o 40MA. Tlpn  6Gonbliem  Toke
YBEMMYMBAIOTCA HMU3KOYACTOTHblE nynbcauuM W YMEHbLUaeTcs
BbIXOAHOE HanpspkeHne. HesHauuTernbHbIA HarpeB TPaH3UCTOPOB,
He 3aBUCALUMKA OT TOKA Harpyskum, Ob6BbACHAETCA TEM, YTO B ITOM
YCTPOMCTBE BO3MOXHO MPOXOXOEHMe CKBO3HOMO TOKa 4epes
TPaH3UCTOPLI, KOrga nepsbi TPAH3UCTOP €eLle He ycren NOSIHOCTbIO
3aKpbITbCS, a BTOPOM YyXe Hayan oTKpbiBaTbCsA. ICTOUHUK NUTaHMUS
MOXXHO MCMNOMb30BaThb BMOTb 40 3aMblKaHUS BbIX04a, TOK KOTOPOro
paseH 200 wMA. TpaHcdopmaTop BbINOMHEH Ha KONbLEBOM
depputoBoM MarHuToHpoBoge K10x6x 5 1000HH. O6bmoTkum |, I, 11,
IV copepxat cootBeTcTBeHHO 400, 30, 30, 20 + 20 nuTkoB NpmuBoAa
N3O 0,07. [Ona noBbllEeHMA HaAeXHOCTU Heobxoammo
nsonupoBaro OBOMOTKM OOHY OT Apyron TpaHcdOopMaropHOMm
Bymaron. MarHMTONpPoOBOL MOXHO MPUMEHATbL Nobon ¢ Bnuakon
HayanbHOM NPoHULAeMocTblo U padmepamn. KoHgeHcatop C2 - KM-
4 wnn nwobon Jpyron ykasaHHOM €MKOCTUM Ha HOMUWHarbHOe
HanpsbkeHne He meHee 250 B. lNpu oTcyTcTBUKM ManorabapuTHbIX
BbICOKOBOSIbTHbLIX KOHAEeHcaTopoB Ha Mecte C1 pgonyctumo
MCNONb30BaTh MNATb BKMKOYEHHbBIX NapanfensHo KOHAEHCcaTopoB
KM5 rpynnbl H90 emkocteto 0,15 Mk®. XoTa B CnpaBOYHMKax
yKasaHo, YTO MX HOMWHarbHoe HanpsbkeHne 50 B, npakTuyecku
OONbLUMHCTBO M3 HUX BblAEPXMBAET MNOCTOAHHOE BXOAHOE
HanpsbkeHne. Wx npoboi He BbIBOBET KakKUX-IMOO Cepbe3HbIX
nocrneaocTeuMn, Tak  kak  pesuctop R4 cpabortaer  Kkak
npegoxpanutens. KoHgeHcatop C3 - K53-16 wnu  nobon
ManorabapuTHbIn C €MKOCTbIO U HOMWHAarbHbIM HanpshkeHUEM He
HWXKe yKasaHHbIX Ha cxeme. Bce pesuctopbl - C2-23, MJIT wnu
apyrne manorabaputHble. TennooTBoabl ANs TPaH3UCTOPOB He
TpebytoTca. Paboyas yactoTa npeobpasoBaHmsa okono 100 kY npu
ToKe, noTpebnaemom Harpyskor, 50 MA. Yem OGonblie pabovas
yacTtoTa nepekntoYeHns TPaH3UCTOPOB, TeMm MEHbLUYO
WHOYKTUBHOCTL  MOXET WMeTb KonebaTenbHbld  KOHTYp, a
cnegoBaTenbHO, N MeHbLUME pasMepbl TpaHcdopmaTopa U BCEro
NCTOYHUKA NMUTAHUS.

[MpaBunbHO cobOpaHHbIM BNOK NUTaHMA OOSKeH cpady 3apaboTtaTtb.
OpHako, ecrnu TpaH3UCTOpbl CUNbHO HarpeBarTCcs (a 9TO 3Ha4YUT,
OHM MOSTHOCTbLIO He OTKpbIBalOTCA). NnogdupatoT pesnctopbl R3, R7 u
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nponopuunoHansHo M R1, R5. BbixogHoe HanpsikeHne MOXeT ObITb
WHbIM. [INa aToro crnegyet M3MEHUTb YMCNO BUTKOB 0BMOTKM [V 1
3ameHuTb VD4 gpyrum ctabunurpoHom. Ecnn notpebyetca nmetb
HECKOSIbKO 3Ha4YeHWN BbLIXOOAHOrO HanpsbkeHusl, NPUMEHSIT pag
CTabUNUTPOHOB, BKITKOYEHHbIX MOCef0BaTESbHO.

MCTOYHMKOM MOXHO nuTaTb YCTPOWUCTBA, BbINOSIHEHHbIE Ha
UMPPOBLIX MUKpOCXeMax, W AOPYryl ManoyvyyBCTBUTENbHYHO K
nomexam annapatypy. Ons nutaHua paguvonpueMHUKOB OH He
npurogeH ns-3a donbluMx WymoBs. lomexu, nanyvaemoie B adoump u
HaBoAMMbIE B CETb, cnabble, Tak Kak MOLLUHOCTb MCTOYHMKA Mana.
OKpaHOM YCTPOMCTBA CNyXuUT Kopnyc oT 6batapen "KpoHa".

Bnok nutanua 0 -12B

bnok nutaHna paboTaeT OT nepeMeHHOro HanpsbkeHns 12 B.

Boinpamutens 6noka nutaHus obpasytot auogobl A1 - [4,
BKIHOYEHHbIE no MOCTOBOW cxeme, a cTtabunusartop
BbINPSIMIAEHHOIO  HanpshXeHus - KoHpgeHcaTtopbl C1, C2,

ctrabunutpoH 05 n tTpaHauctopbl T1 1 T2. HanpsbkeHne Ha Bbixoge
6noka nutaHusa B npegenax ot 0 oo 12 B perynupytoT nepemMeHHbIM
pesnctopom R2. Hanbonblunin Tok, oTaaBaemblii 6510KOM NUTaHUS B
Harpy3ky (4o 300 MA). orpaHuyeH JOonyCTUMbIM MPAMbIM TOKOM
AnN0oO0B BbINPSIMUTENA.

A1-A4 42265 11 Mnag T2 1213
Xy, Ctlno )
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B BbinpsasMutene MOXHO wucnonb3oBaTb aguoabl [0226 wnn O7 c
nobbiM ByKBEHHBIM MHAEKCOM. [MepemeHHbI pesuctop R2 - BK (c
BblKMO4aTeNeM nuTaHus), xenatenbHo rpynnbl A. 4TObBbl ero
LLUKarna, No KOTOPOW yCTaHaBNMBAKT HanpshkeHue na Bbixode bnoka
nuTaHng, Obina paBHoMepHou. B crabunusatope BMECTO
TpaH3ncTopa MI39 MoXxHO ncnosnb3oBaTb TpaH3nctopbl M40 -
MM42. a Bmecto 213 - TpaHaucTopbl 1214, 1215, 1201. 14 ¢
nobbiMn  BykBEHHBIMW  MHAEKCaMN.  KoadhdpuumeHT yCuUneHus
TPaH3UCTOPOB [OMKeH OblTb He MeHee 15. CrtabunutpoH [1813
MOXHO 3aMEHUTb ctrabunutpoHamn 811, 08141 wnn O814[.
Hanbonblwee HanpsbkeHne Ha Bbixoge ©Onoka nutaHus 6yaer
COOTBETCTBOBATb HanNpsiKeHu crabunusayum MCnonb3yemoro B
bnoke  crabunutpoHa. LWkany pesuctopa R2  cneayert
oTrpagyvpoBatb no 06pasuoBOMYy BOSbTMETPY, NOAKNHOYEHHOMY K
BbIXOAHbIM 3axummam 0Onoka. OnucaHue 3Toro 65i0ka nUTaHus
npueeneHo B [ 5 ].

Ctabunusatop HanpsXXeHusa ¢ 3aWmTon

MpuHUUNUaneHasi cxema cTabunuaaTopa nNpuMBedeHa Ha PUCYHKe.
NcTOYHMKOM obpasLoBoro Hanps»KeHUs CNYXUT
TepmMmocTabunmanpoBaHHbln ctabunutpoH VD1. [Ona ucknwoyeHus
BNUSIHNA  BXOOHOrO HamnpshkeHus cTabunusaTtopa Ha pexum
CTabunuTpoHa ero ToK 3aaeTcs reHepaTopoM CTabuibHOro ToKa
(FCT), nocTpoeHHbIM Ha  noneeBoMm  TpaHauctope  VT1.
Tepmoctabunusauus 1 ctabunusayust Toka  cTtabunuTpoHa
NoBbILIAKT KOIPUUNEHT CTabMNM3aunm BbIXOQHOIO HaMNPsKEHUS.
O6pa3syoBoe HanpsbkeHne MocTynaeT Ha NneBbl (N0 cxeme) BXxon
AndodpepeHumanbHOro yeunutensa Ha tTpaHsuctopax V12.2 n VT2.3
Mukpocoopkn K125HT1 u pesuctope R7, roe cpaBHMBaeTCsl C
HanpsbkeHnem obpaTHOWM CBS3W, CHUMaeMblM C  OENUTENS
BbIXogHOro HanpsbkeHns R8R9. PasHOCTb HanpsKeHun Ha Bxopax
AnddepeHUnanbHOro yeunutensa naMmeHsieT 6anaHc KonnekTopHbIX
TOKOB €ro TpaH3ucTtopoB. Perynupywowmn TpaH3uctop VT4,
ynpaBnsieMblii KONSIEKTOPHbIM TOKOM TpaH3aucTopa VT2.2, obnagaet
B6onbLnM KoadhrUneHTOM nepeagaym Toka 6asbl. ITO yBENMYMBaET
rmybuHy OOC 1 noBbllwaeT KoappuumMeHT crabunusauunu
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YCTPOMCTBA, a TaKKe YMeHbLUaeT MOLHOCTb, pacceMBaemMyro
TpaH3ncTopamun anddepeHymanbHOro yCunmTens.

PaccmoTpum paboTty ycTponctBa 6onee nogpobHo. [JonycTum, 4to
B YCTAHOBMBLUEMCH pPEeXUME TMpu YBENUYEHUN TOKa Harpysku
BbIXOQHOE HanpsiKeHne HeCKOSIbKO YMEHbLUUTCH, YTO BbI3OBET U
YMeHbLUEeHNEe HanpsikeHns Ha aMUTTEPHOM nepexone TpaH3ucTopa
VT3.2. Tlpy 3TOM TOK KOMMEKTopa Takke YMEHbLUMTCA. JTO
npueBegdeT K yBeNUYeHU0 Toka TpaH3nctopa VT2.2, NoCKOnbKy
CyMMa BbIXOOHbIX TOKOB TPaH3UCTOPOB AudpdepeHymansHOro
ycunutensa pasBHa TOKY, Tekywiemy 4epe3 pesuctop R7, wu
NPaKTUYECKN HE 3aBUCUT OT pexmnma paboTbl ero TpaH3ucTopoB. B
CBOKO oOuYepeb, pacTywurm TOK TpaH3uctopa VT2.2 Bbi3biBaeT
yBenuyeHne TOKa KONrekTtopa perynupytowero TpaHauctopa VT4,
nponopuuoHansHoe ero koadduumeHTy nepedadn Toka 6asbl.
NnoBbIWAasa BbIXOOHOE HarnpsikeHwe [0 NepBOHaYanbHOro YpPOBHA U
nossondeT nogaepxmBaTb €ro HEeM3MeHHbIM He3aBUCUMO OTTOKa
Harpys3ku. [1na KpaTKoBpeMeHHOW 3awuThl YCTPOUCTBA C BO3BPATOM
ero B ICXOLHOe COCTOSIHME BBELEH OrpaHM4YnTeSlb TOKa KOJreKkTopa
perynmpyroLero TpaH3ncTopa, BbINOSIHEHHbLIM Ha TpaH3auctope VT3
n pesnctopax R1, R2. Peanctop R1 BbInonHaeT pyHKUMIO gaTymnka
TOKa, MpoTeKkawLlwero 4yepes perynvpyowmin TpaHauctop VT4. B
cnyyae TnpeBbILWEHUA TOoKa 3TOro TpaH3uUCTopa MaKCMManbHOro
3HayeHusa (okono 0,5 A) nageHuwe HanpsbkeHua Ha pesuctope R1
pocturHet 0,6 B, T. e. MoporoBoro Hanps>keHuUs OTKPbIBAHWUSA
TpaH3uctopa VT3. OTKpblBasiCb, OH LWYHTUPYET OMUTTEPHbIN
nepexon perynupyrowero TpaH3ucTopa, TeM CaMblM OrpaHnUYnBas
ero Tok npumepHo o 0,5A, 4TO BbI3bIBAeT NageHWe BbIXOLHOro
Hanps>keHust 6e3 cpabaTtbiBaHUS 3aluTbl OT Neperpysku no TOKY.
Uepes HekoTOpoe BpeMd, MpOnopuUnoHanbHOe  MNOCTOAHHOW
BpemeHu uenu R5C1, aTo NpuBOOUT K OTKPbIBAHUIO TpaH3ucTopa
VT2.1 wn panbHeWwemy OTKpbIBaHUKO  TpaH3uctopa VT3,
3akpbiBatowero TpaHsnctop VT4. Takoe COCTOSiHME TpPaH3UCTOPOB
yCTOM4YMBOE, MOJTOMY [MOCre YCTPaHEeHUS KOPOTKOro 3amblKaHUS
nnm obectoumBaHns Harpy3km HEOHBXOOUMO OTKITHOYUTL YCTPOMCTBO
OT CETU 1 BHOBb BKMIOYUTb NOCe pa3psaakm koHgeHcatopa C 1.
TOK KOPOTKOro 3aMblkaHWs YCTPOWCTBA pPaBEH HYmMio, a 3HayuT,
MUCKMOYaeT  MeperpeB  perynupyrollero  TpaHauctopa  npwu
cpabaTbiBaHUM 3awmTbl. Pe3nctop R3 Heobxoaum Ans HageXHom
paboTbl TpaH3uctopa VT4 npu ManbiXx TOKax W MOBbILLEHHON
Temnepartype. KoHgeHcatop  C2, LYHTUPYHOLLNKA BbIXO[,
ctabunusatopa, npegoTBpallaeT camMoBO30OyXXAEHWe YCTPOWCTBa,
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NPUYNHON KOTOPOro MoXxeT ctatb rinybokas OOC no HanpsKeHUto.
Pesnctop R6 B konnektopHou uenu TpaH3uctopa VT2.1
OorpaHM4yMBaEeT TOK BO BpPeMs MEPEXOAHbIX MPOLLECCOB MpU BKIIHO-

YyeHMM 3awmTbl, a ceBetogumon HL1  BbeInonHseT  QyHKUMIO
MHOMKaTopa Neperpysku.
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OcHoBHble NapamMeTpbl cTabunuaartopa:
BxoaoHoe HanpsKeHne, B ..., 14...20
BbIXogHOE HaNpPsKEHNE, B ..., 12
TOK HArPY3KU, A .ot e e e e e enees .0...0,5
3mMeHeHne BbIXOAHOro HanpsikeHus npu Toke Harpyskm o 0,5 A, B
............................................................................................ .<0.1
TOK MOKOST, MA .o ettt e e e e e eeees 15
TOK KOPOTKOIO 3aMbIKAHUS, MA.........oeniiiiieeiiieeieeeie e, <0, 1

CtabunusaTop HEKpUTMYEH K pas3BoAKe MeyaTHOM nnatbl WU
pasmelleHnio getanen Ha Hen. [1o3TOMy MOHTaX ero 3aBucuT
rmaBHbIM 0Bpa3oM OT oOnbiTa CaMOro KOHCTpyKTopa W rabaputos
npeaBapuTenbHO noaodpaHHbiXx aeTtanen. [loneson TpaH3UCTOP
VT1 cnegyer nopobpatb TakMMm, 4ToObl TOK cTabunusayun,
N3MEPEHHbIN N0 cxeme puc. 2,a unn 2,6 6ein B npegenax 5...15MA.
Ctatnyeckui koadbnumMeHT nepegaym Toka 6asbl TpaHsnctopa VT3
AOJKeH ObITb He MeHee 20, a TpaH3aucTopa VT4 - He meHee 400. Ha
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perynupyrowiemMm TpaHauctope VT4, gonyCTMMbIA TOK KOJSieKTopa
KOTOpOro OofmkeH 6bnb He meHee 1 A, BblaendeTcsa 3HauyuMTeNbHas
MOLLHOCTb, MO3TOMY €ro cregyer YCTaHOBUTb Ha TennooTBoA
MOLLUHOCTbO OKono 5 BT. Pe3uctopbl 1 koHaeHcaTtopbl - NHO6bIX
TUMNOB Ha HOMMHanbl, YyKasaHHble Ha cxeme. [lpuctynas K
MUCMbITAHUIO U HanaxueBaHWio cTabunmnsaTtopa, pesuctop R5 Bpe-
MEHHO yOansT, 4YToObl cucTeMa 3awmtbl He cpabaTbiBana, u
nogbopom pesuctopa R8 ycTtaHaBnvMBaloT BbIXOAHOE HanpsKeHue,
paBHoe 12 B. lMocne atoro BkntovatoT pesnctop R5 n nogbopom
pesnctopa R1 pobuearTcs HeobXoaMMOro 3Ha4vyeHusi TOoka cpa-
6aTbiBaHMS 3aLMTbl YCTPOMUCTBA NO TOKY.

Ctabunusarop HanpsxeHusa Ha OY

OaHMM M3 OCHOBHbLIX Yy3roB cTabunmsaTopa MNOCTOAHHOMO
HanNpsHKeHus1, onpenensarLmx YpoBEHb Ka4yeCTBEHHbIX NoKasaTeneu
Bnoka nuTaHus, sBnaeTca ycunutenb NocTodHHoro Toka (YIIT).
BoicokocTabunbHble  6510kM  NnTaHMs  TPeBYT  NpPUMEHEHUS
CINOXHbIX BblCOKOKayecTBeHHbIX YIIT. Takue ycunutenu B criyyae
UX BbINOSIHEHNA HA OUCKPETHbIX 3femMeHTax MosiyyaroTcs
OTHOCUTENBLHO FPOMO3AKUMU, KPUTUYHBIMU K N3MEHEHUSIM BHELLHUX
yCrnoBun 1 JOPOrnMu.

+378. T3 N702A

K Bsinpamumerro
1
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MoaTtomy Hambonee yaobHo ucnonb3oBaTb B YT MUKpocxemsbl, B
YacTHOCTM onepaumnoHHble yeunutenu (OY) cepun K140.

Ha pucyHke npuBoguTCca cxema cTabunusatopa HanpsbkeHus,
KOTOpPbIA MOXeT OblTb WCNONb30BaH AS1 NUTaHWA annapaTypsbl,
cobpaHHOM Ha onepauyuoHHbIX  ycunutensax cepunm  K140.
OcobeHHoCTbO cTabunuaatopa saBnsietca To, 4to ero QY,
BKIMOYEHHbIA B Lenb 0OpaTHON CBA3W, NUTaAeTCsl He OT OTAENbHOMo
MCTOYHMKA, a HenocpeacTBEHHO C Bbixoda crtabunusartopa.
KoadhpmuymneHT ctabunmsauumn ycrpoinctea - okono 1000, BeixogHoe
conpoTtusnenne He npesbiwaeT 0,01 Om, KL - 45%. HomuHanbHbIN
TOK Harpy3ku - He meHee 0,2A. [lynbcaumn BbLIXOQHOTO HaNpsKeHUs
(aBorHaa  amnnutyga) -  MeHee  60mkB. Ctabunusatop
pabotocrnocobeH B MHTepBane TemnepaTyp OKpyXatLwen cpenbl
oT1-20 go +60°C. TemnepaTypHblin Apend BbIXOLHOMO HaNPsSKEHUS -
mMeHee 0,05%. BbixogHoe HanpsbkeHue cTabunmsatopa MOXHO
yBennuntb 0o 27 Bx10%. B atom cnyvyae wmexagy BbIBOOOM 7
MUKPOCXEMbI U BbIXOOAOM +25,2 B HyXHO BKMHOUYUTL pPe3ncTop
conpoTtueneHnem okorno 200 Om. Kackag Ha TpaHaucTtope T1
CNYXWUT AWHaMUYEeCKOW Harpyskom TpaH3uctopa T4 - 3T0
CyLleCTBEHHO noBblwaeT obwmn koadpduumeHT ycunerdna YIIT.
Bmecto Tpanauctopa 1702A moxHo mncnones3oatb 1702, KT805.
TpaH3uctopbl KT603[ moxxHO 3ameHuTb Ha 1308, 309, a KT201B
n KT203B - Ha MIM103 wnn MI106. MogpobHoe onucaHue 3Toro
ctabunusatopa npusoguTca B [ 6].

NMpocTou ctabunusarop HanpsxxeHua Ha UMC 142EH1T

OT0T ctabunusatop Obin paspaboTaH AN NUTaAHUS YCTPOWCTB Ha
umpposbix MMC 155 cepun. bnarogaps ncnonb3oBaHUIO B HEM
cneynanu3mpoBaHHoOM MuKpocxembl — cepun K142, ctabunusatop
MMeeT Marioe KONMMYecTBO JeTanerm v npurogeH Onsg MoHTaxa
HernocpeaCTBEHHO Ha nnaTe uMgpoBoro ycTtpomcTaa.

OcHoBHble NnapameTpbl cTabunuaartopa:

BxoaoHoe HanpsiKeHNEe, B ..., 9
BbixogHoe HanpsikeHne, B ... 5
TOK HAPY3KU, A oo 0,5
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Ctabunusarop HanpsXXeHUA ¢ 3alUTON OT KOPOTKOro
3aMblKaHUA

MHorum  paguoniobutenamMm 3HakomMa CXemMa 9TOro MpocToro
ctabunuaatopa HanpsXKeHUs C 3alUUTON OT NEPErpy30K U KOPOTKNX
3aMmblkaHuM uenu Bbixoga. OH obnagaeT psaoM MOSNOXUTENbHbIX
KayeCcTB M MNO3TOMY MOMYYUST LIMPOKYKD MNONYNAPHOCTb Ccpean
paguontobutenen. OpHako HegocTaToKk  cTabunuaartopa
3aKno4yaeTca B TOM, YTO MOPOr OrpaHMYeHUs TOKa Harpysku ero
YCTPOMCTBA 3alUUTbl 3aBUCUT OT CTaTMYECKoro KoadduumneHTta
nepegadn perynumpyrowero TpaHaucTopa. Tak Kak npu pasorpese
TpaH3UCTOpa ero craTuyeckun KoadbpuumeHT nepenadnm Toka
yBENMUYMBAETCHA, TO YBENMYMBAETCs W  TOK  OrpaHuUyeHus
ctabunusatopa. B pesynbTate BoO3pacTaeT Bblgensemas Ha
perynupyoLemM TpaH3nCTope MOLLHOCTb, YTO MOXET NPUBECTU K €ro
neperpesy u Bbixoay u3 cTpod. [Ounoa V4, BKNIOYEHHbLIN MexXay
Dason ynpasnsitoLero n KONNEKTOPOM perynupyroLLero
TpaH3ucTopa (Kak rnokasaHO Ha PUCYHKE), NPakTUYEeCKU yCTpaHseT
9TOT HegocTaTok. B HopmManbHOM pexume paboTbl cTabunusaTtopa
avnoa V5 oTkpbiT, a anoa V4 3akpblT M He BAMsSeT Ha paboTy
ycTponctBa. Ecnu TOK Harpysku yBenuumBatb, TO BbIXOOHOE
HanpskeHue cTabunuaatopa Ha4yHeT YyMmeHbwaTtbes, auon V5
3aKkpoeTcs, a TpaHaucTop V2 coBmecTHO ¢ pe3nctopamm R1, R3 un
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ctabunutpoHom V3 Oypet pabortatb Kak ctabunusatop Toka. B
CBA3M C 3TUM 6as3oBbIN TOK perynupytowiero TpaHaucrtopa V1, a
3HA4YMT, U €ro KOJMEKTOPHbIA TOK OKa3blBalOTCS OrpaHUYEeHHbIMMU.
OpHoBpeMeHHO c¢ 3akpbiBaHnem gumoda V5 oTkpbiBaetcs auog V4,
LWYHTUPYEeT cTabunutpoH V3, M OH BbIXOAUT U3 pexuma
ctabunusaunn. 3TO NPMBOOUT K YMEHBLUEHUIO  HaNPsSKEHUs Ha
base TpaH3ucTopa V2 M COOTBETCTBEHHO K YMEHbLUEHMIO ToKa
orpaHnyenusi. Ecnn B kadectBe anoga V4 npuMeHUTb CBETOAMOA,
Hanpumep, AJI1102A, TO OH 6yger CNyXuTb WHONKATOPOM
neperpysks crabunmsaTopa, HO B 3TOM Cflydae TOK KOPOTKOro
3aMblkaHna ctabunmnsaTopa HECKOSbKO yBENNYMBAETCS BCreAcTBUE
bonbllero nageHust HanpsbkeHnst Ha  nepexode ceBeTtoauona.
MogpobHoe onucaHne ctabunusaTtopa npuseaeHo B [ 7 .
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CTabunusarop HanpsxeHUs Ansa aBTOMOOUITbLHOIo
aKKymynaTtopa

Cobupasicb B nyrtelwiectsue Ha aBToMobune, MHOrme u3 Bac He
NpoYb 3axBaTUTb C COOOM  MEPEHOCHbIA  TPAH3UCTOPHLIN
paguonpueMHUK UM KacCeTHbI MarHMTodoH, paboTatowme oT
MCTOYHMKA HanpsbkeHnem 9 B. MNutaTb nx B 3aToM crniydae ygobHo,
KOHEeYHOo, OT BbopToBON ceTu aBTOMOOUNsA. Ho ee HanpsikeHue, BO
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nepBblX, 12,6B u kK TOMy Xe konebnerca B 3HaYUTENbHbIX
npegenax. 34ecb U NpUroanTcs npegnaraemsii ctabunmsartop.
BbixogHoe HanpsbkeHune ctabunmsatopa 9B, mMakcumanbHbIA TOK
Harpy3kn 300 MA. lMpn nameHeHnn Toka Harpyskm ot 20 go 300 mA
BbIXOAHOE HanpshkeHne u3aMeHdaeTcs Bcero nuwb Ha 0,17B.
CrabunusaTop 3awuLleH oT neperpys3kn N KOPOTKOro 3amMblkaHUA Ha
BbIXxoe - Korga TOK Harpy3ku npeBbiCUT mMakcumanbHbii (300 MA),
ctabunusatop  oTtkmountca. Crtabunmsatop COCTOUT  ”3
perynupyrowlero TpaH3uctopa VIT1 w©n kackaga cpaBHeHus,
cobpaHHoro Ha TpaHauctope VT2, crtabunutpoHe VD1 wu
pe3uncropax R2-R5. [MoacTpoeyHbIM pe3nCTOpOM R4
yCTaHaBnMBawT BbIXO4HOE HanpskeHue. Pe3ucrop R1
obecneunBaeT 3anyck crabunusatopa (NosiBfieHMe BbIXOOHOIO
HanNPspKeHUs1) Npyv NOOKMIOYEHUN €ro K UCTOYHUKY MUTaHUS Wnu
nocne ycTtpaHeHuUs neperpysku Ha Bbixode. MakcumarnbHbIA TOK
HarpyskuM, COOTBETCTBYKOLUMA Mopory cpabaTbiBaHUsS 3alluThl,
3aBucuT OT pesuctopa R2. OH Bo3pactaeT nNpu YMEHbLUEHUU
COMpPOTUBNEHUS  pe3auctopa U HaobopoT.  MwuHuManbHoe
COMPOTUBIIEHME  pe3ucTopa  OrpaHuYMBaeTCsa  MakCUMasnbHO
A0MyCTUMbIM TOKOM cTabunusaunm cTabmnnmTpoHa.

Bmecto KT8146 moxeT ObITb ntobon apyron TpaH3UCTOP U3 cepuit
KT814, KT816, a Bmecto KT315[ - nwobon u3 cepum KT315.
Perynupylowmn  TpaH3UCTOp  yCTaHaBnvMBawT Ha  paguartop
pasmepamu 15x20 MM 13 OOPaANMOMUHUA TOMNWMUHOW 2..3 MM U
BMECTe C HUM npuKpennaT K nnate. B kavyectse pasbema XP1
yaoObHO MCNonb30oBaTb MNEPEexXOgHUK, BKIKOYAeMbl B THE3[0
NpuKypuBaTensa aBTOMobOUNA, - TakMe nepexoaHuKN NnpoaarTcs B
aBTOMarasvHax. HanaxuBaHme cTabunusaTopa cBOAUTCA K
YCTaHOBKE MNOACTPOEYHbIM PE3NUCTOPOM BbIXOLHOIO HanpshKeHus
9.1...... 9,3 B 6e3 Harpys3kn n nogbope pesuctopa R1 - oH gomxeH
OblTb Takoro conpoTuBreHus, 4Tobbl obecneumBancs HageXHbIN
3anyck ctabunmsaTtopa 6e3 Harpyskm Kak npu nMoAKOYEHUN ero K
BGopToBOM ceTn aBTOMOOUNS, Tak M MOCHe YCTpaHeHUsT KOPOTKOro
3aMblkaHusA Ha Bbixoge. BbixogHoe HanpskeHne npu NoLKMoYeHUn
pesnctopa R1 moxeTr Bo3pactatb He 6onee yem Ha 0.1B. Ecnu
NoHagobuTCa aKCnyaTMpoBaTb CTabunmsaTop Npu TOKE Harpysku
no 500 MA (ecTecTBEHHO, ANl 3TOro0 BapuaHTa npuaeTca
nogobpatb pesunctop R2), paguatop nog TpaHauctop VT1 npuaetcs
npuMeHnTb 6onblwnx pasmepoB. OnucaHne 3Ton CxemMbl U PUCYHOK
ero ne4yaTtHou nnatbl NnpuBoauTCcA B [ 8 |.
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OBYynonApHbIA UCTOYHUK MUTAHUA C BbIXOAHbLIM
HanpsikeHnem * 12,6 B.

Cxema Takoro UCToYHMKa rnpuBedeHa Ha pucyHke. OH cocTouT
M3 OBYX CTabuUnmMsMpoBaHHbIX BbiNpAMUTENnen, pabotawowux oT
OOHOro TpaHcgopmaTopa nutaHna T1. BbixogHoe HanpsikeHue
NCTOYHMKA MOXeT namMeHATbea oT +3 B o +20 B npu Toke Harpysku
0,5 A. KoadhduUMEHT HeCTabUNbHOCTM MO HaNPSPKEHUIO He XyxXe
0,5%/B. Oba nne4ya NCTOYHMKA NOEHTUYHbI U HE3aBUCUMDI.
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Beinpamutenn cobpaHbl No ABYXMNONyNnepuogHoM MOCTOBOW CXeme
Ha AuoaHbix obopkax KLI405A. CobcectBeHHO cTabunusatop
BbINOSIHEH Ha Mukpocxemax K142EH1I n tpasuctopax V1 B ogHOM
nrneye n V2 - B gpyrom nrnedye cxembl. PerynmpoBka BbIXOLHOIO
HanNpsH>KeHUs1 OCYLLECTBNSAETCA NepeMeHHbIMU pesnctopamm R2 u
R4. [Ina ymeHbLlUeHUa nynbcauui BbIMPAMIIEHHbIX HaNpsXXeHUn Ha
BXOA€e Kaxgoro crabunmnsaTtopa BKAOYEHbI KOHAEHCATOPbl 601bLION
eMKoCTU. TpaHaucTopbl V1 n V2 yctaHOBNEHbl Ha YEPHEHHbIX asto-
MUHUEBBIX pebpuctbix paguatopax. lnowanb kaxgoro paguvaropa

400 cm2. MMepemeHHble pe3uctopbl R2 u R4 Tuna CMO-0,5.
anekTponutndeckne  koHgeHcatopbl - K50-6. TpaHcdopmaTtop T1
HamoTaH Ha marHuTonpoBoge L20X40. ObmoTka | cogepxut 1210
BUTKOB nposoga [19B-1 0,3, o6bmotkm Il wn Il - no 90 BuTKOB
npoeoga [13B-1 0,67. PucyHok nedaTtHon nnatbl W oOnucaHue
npuBogaTcaA B[ 9 |.
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Ctabunusarop HanpsxeHuUs

OTOT cTabunmsaTtop HanpskeHUss O4YeHb MPOCT, HO MMeeT BecCbMa
BbICOKME MapaMeTpbl M MO3TOMY MPUrodeH AnA NUTaHUA CaMou
pasnnyHou pagnoannapartypbl. Mpwn oYeHb xopoLuen
9KOHOMMWYHOCTN - NOTPEdNAeMbIi UM TOK MPU OTCYTCTBUM Harpy3Kku
He npeBbiwaeT 25 MKA - OoH obecnevnBaeT TOK Harpyskm go 0,5A.
Koacpcpmuynent  crabunmsayum - okono 500,  BbIxogHoe

T V72 <] %
L Kn903A |
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510K + M N—
Exq S
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— L e
conpotuenenHne - 0,07 Om. OtnnumtenbHad 0COBEHHOCTb
ctabunusatopa - nNPUMEHEHWE B pPeErynupylowemM 3dfieMeHTe

MOLLHOrO MOSIEBOro TpaH3ucTopa W paboTa ynpasnsoLwWero
aremMeHTa B pexume MukpotokoB. C Uenblo NOBbILEHUA
S9KOHOMMYHOCTU WCTOYHUKOM 0OOpasLoBOro HarnpsiKeHUs Cry>xuT
obpaTHOCMELLEHHbIM SMUTTEPHbIN Nepexon TpaH3uctopa VT3.
Bbicokoe BXOQHOE CONPOTMBIIEHWE MONEeBOro TpaH3ucTopa W
bonbloe conpoTuBneHue pesmctopa R1 obycnasnmeaoT 60s5bLION
KOS (PULUMEHT yCUNeHna ynpasndaloWero 3fieMeHTa, a 3HauuT, U
BbICOKMI KO3a(ppuumeHT ctabunusaumm. Ctabunusatop He Goutcs
3aMblKaHMS BbIXOOHOM LENW, Tak Kak B 3TOM Criydae TOK 4yepes
TpaH3ucTop VT2, a 3HaunT, M TOK Harpy3km O6yayT orpaHuvyeHbl
Ha4anbHbIM TOKOM CTOKa MOfieBOro TpaHsucrtopa. [pyrum BaxHbIM
AOCTOMHCTBOM SABNSIETCHA TO, YTO MpU YyBENU4eHUn TemnepaTypbl
Kopryca perynmpytoLero TpaH3ancTopa KpyTusHa xapakTepucTuKn m
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Ha4anbHbIA TOK CTOKA yMEHbLUAKTCs, bnarogapsa 4Yemy B pexume
neperpysku neperpeBaHUs  perynupyrouliero  TpaH3uctopa C
0Obl4HBIM  Ana  GuNoNaApHOro  TpaH3ucTopa JlaBMHOOOGpA3HbIM
HeynpasrisieMbIM YBENMMYEHNEM €ro TOKa He npoucxoamt. Beibop
nonesoro TpaHauctopa VT2 onpenenser MmakCumarnbHO BO3MOXHbIN
TOK Harpysku. 3anyck ctabunmnsatopa nponcxoamTt aBTOMaTUYECKMN.
B mMomeHT BknoveHus TpaHauctop VT1 OyaeT 3akpbIT, NO3TOMY
BXOOHOE HanpsbkeHne OygeT nocTynatb Ha 3aTBOP MOMEBOro
TpaH3ucTopa, 4YTO K  obecneuMBaeT  HaOeXHbIW  3anyck
ctabunusatopa. [JonycTumoe HanpsKeHMe CTOK-UCTOK MONeBoro
TpaH3ucTopa paBHo 20 B, a agna ero HopmanbHoW paboThl
HeoOxoauMo HanpskeHne 2..3 B, noatomy MakcMmanbHoe
BbIXOAHOE HanpsbkeHne 9Toro crabunmsatopa MOXeT ObITb
15...17B. MHnmanbHoe HanpskeHne ctabunmsaymm onpegensaeTca
Hanps>XeHMeM OTCEYKM MONeBOoro TpaH3ucTopa U paBHO MPUMEPHO
5..7 B. [Ina yBenuyeHust BbIXOQHOMO TOKA MOXHO WCMOSb30BaTb
napansiefnbHoe BKMYeHNe OBYX - TpPeX MofeBbiX TpaH3ncTopos. B
9TOM cny4yae TpaH3ucTopbl cnegyetr nogobpatb € GAU3KMMU
napameTpamu BO nsbexaHnme HepaBHOMEPHOro pacnpegeneHnst Ha
HUX paccenmBaeMon MOLLHOCTU UMW B LieMNb UCTOKa KaXKOoro U3 HUX
BKNIOYUTb pe3uncTtop conpotusrieHnem 1...2 Om. [ns nosbllleHUs
KayecTBa BbIXOAHOrO HanpshkeHust 1 yCTOMYNMBOCTU cTabunuaartopa
npu paboTe C Harpyskou pasfMYHOro xapakrepa npenyCMOTPEHbI
koHgeHcaTtopbl C1, C2. B crabunusatope BMECTO TpaH3uUcTopa
KM903A moxHo npumenuts KI19036, KIM903B. Perynupytowmim
TPaH3UCTOp cnegyeT YCTaHOBUTb Ha TennooTBod. TpaH3ucTop
KT3102b moxHo 3ameHutb Ha KT3102B - KT3102E, KT342b,
KT342B; Bmecto KT315A noponpet nwobdbon ns KT315B6-KT315XK.
[Mpn TOKe Harpy3km He B6oniee 50 MA B perynupyroLiemM aremMeHTe
MOXHO wucnonb3oBatb TpaH3uctop KI303l. [lNpu HanaxmBaHuu
nogdbvipatoT TpaHsuctop VT3 ¢ TpebyembiM. HanpsKeHuem
ctabunusaumn. Ero MOXXHO 3amMeHUTb OObIYHBIM CTaBUITUTPOHOM U
nogobpatb pesuctop R2 n3 ycnosus obecnedeHnss HOMMHaNbLHOMO
TOKa 4epe3 CTabunuTpoH. OKOHOMWYHOCTL cTabunusatopa npu
9TOM KOHeYHO e yxyawwutcs. [logpobHee a3TOT cTabunusatop
onuceiBaeTca B [10].
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Ctabunusatop HanpsXXeHus, 3alnLEeHHbIN OT
KOPOTKUX 3aMblKaHUM BbiXxoaa

Ha pucyHke npuBegeHa cxema TPaH3MCTOPHOro napamMeTpuyeckoro
ctabunuaatopa HanpskeHNnss Ha COCTaBHOM  perynupyroLllem
TpaH3uctope T2 T3 C YyCTPOMCTBOM 3alUUTbl OT KOPOTKUX
3aMblkaHUM BbiXxoga Ha TpaH3uctope T1. HomMmHanbHOe BXOogHOEe
HanpskeHue aToro crtabunmusaTtopa 21B, Tok Harpysku 0,3A,
AnanasoH U3MEHEHMS BbIXOQHOro HanpshkeHns 2...12B.
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YcTponctBo 3awuTbl paboTaeT crneagytowmm obpasom. Ha 6asy
TpaH3uctopa T1 nogaHo CTabWNbHOE HaNpPsKeHWe CMeLLeHUs
BenmumHon okono 1,7 B ¢ gmogos [O1 v [2 (Mcnonb3ykTcs B
kadectBe cTabuctopoB). CoBMeCTHO C pe3uctopom R1  OHu
obpasyloT pgenutenb BXOOHOro HanpsbkeHus. B otcytcTBue
neperpysku Bbixoga TpaH3ucTtop T1 3akpbIT, Tak Kak NOTEHUMan ero
Ga3bl OTHOCUTENNLHO 9OMUTTEpa nonoxuteneH. [lpy KOpOTKOM
3aMblkaHMM BbIXOO4a 3MUTTEpP TpaH3uctopa T1 3amblkaeTca Ha
«obwmin nnioc». BceneactBne atoro  noteHuman ero  6asbl

31



OTHOCUTENNIbHO  3MUTTEpA  CTAHOBUTCA  OTpuUaTenbHbIM, U
TPaH3UCTOP OTKpbiBaeTcA. Ero KONMekTopHbid TOK MpOXOAUT Mo
pesuctopy R2, nageHve HanpsikeHUs Ha HeM Bo3pacTaer,
oTpuuaTenbHoe cMelleHMe Ha 06ase TpaHaucTopa T2 pesko
YMeHbLIAeTCs N COCTaBHOMW perynmpyowmin TpaH3uCcTop nepexoauT
B COCTOSIHME, BrIN3KOE K COCTOSIHMIO «3aKpbIT». Takum obpas3om, ToK
KOPOTKOro 3amMblkaHWa orpaHnymBaeTcs. Kak TONnbKO KOpOTKoe
3aMblkaHne Harpysku 0ygeTt nukeManpoBaHo, 6asa TpaHsuctopa T1
CHOBa MOMy4YUT NOSIOXKUTESNTbHOE CMeLLeHne, N HopManbHasa paboTa
ctabunusatopa aBTOMaTM4YeCKM BoccTaHoBuTcA. OnucaHne 9TOu
cxembl npuBoanTcs B [ 11].

3awumTta 6510Ka NnMTaHuA oT KOPOTKOIo 3amMmbiKaHUA

Ana nutaHna cobupaemMbix KOHCTPYKUMIA pagnontobutenu Hepeako
MCMNONb3YT npocTenwne Onokn, CcocToswme M3 MNOHUXKAIOLWEro
TpaHcdopMaTopa M BbINPAMUTENSA C KOHOeHcaTopoM cunbTpa. U,
KOHEYHO, B TakuMx Ofiokax HeT HUKaKOW 3aluTbl OT KOPOTKOro
3amblkaHus (K3) B Harpyske, XOTS OHO nogyac npuMBOAUT K BbIXOAy
N3 CTPOS BbINPAMUTENS U Aaxe TpaHcdopmaTopa.

[MpyMeHaTb B Taknx 6n1okax NUTaHUS B Ka4ecTBe 3SfIeMeHTa 3allnTbl
NNaBKMi NpegoxpaHuTenb He Bcerga yoobHo, Aa W, Kpome Toro,
BbicTpoaencTBmne y Hero HeBbicokoe. OQUH U3 BapnaHTOB peLleHns
npobnembl 3awmnTtbl OT K3 - BKMAYeHWe nocnegoBaTenibHO C
Harpy3kon MosieBoro TpaH3UcTopa cpenHen MOLLIHOCTN C
BCTPOEHHbLIM KaHasiom. [leno B TOM, YTO Ha BOJSIbT - aMMEepPHOU
XapakTepuCcTUKe Takoro TpaH3nUCcTopa eCcTb Y4acTOK, Ha KOTOPOM TOK
CTOKa He 3aBUCUT OT HarpsbkeHus mexgy CTOKOM U UCTOKOM.
[MoaTOMYy Ha 3TOM y4yacTke TpaH3uMCTop paboTaeT kak ctabunmsatop
(orpaHn4nTEnNb) TOKA.
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BonbT - amnepHble
XapakTEpPUCTUKN  TpaH3ucTopa
AnNs pasnnyHbIX CONPOTUBIIEHNI
pe3nctopa R1 npuBogsaTcs Ha
Anarpamme. Pabotaet 3awmTta
Tak. Ecnu  conpoTtuBneHue
pe3ncTopa paBHO Hynw (T. e.
MCTOK COEAUHEH C 3aTBOPOM), a
Harpy3ka notTpebnsaeT TOK OKOMo
0,25 A, TO nageHue
HaNpPsHKeHUs Ha nonesom
TpaH3UCTOpe He npeBblaeT
1,5 B, u” npakTnyeckn Ha
Harpyske oynet BCE
BbIMPAMMNEHHOE  HaMnpshKEHUe.

Mpu nosiBneHnn xe B Lenu Harpy3kn K3 Tok yepes BbINpsiMUTENb
pes3ko Bo3pacTaeT M Npu OTCYTCTBMM TpaH3UCTOpa MOXET AOCTUYb
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HECKONnbkMX amnep. TpaH3UCTOp OrpaHNYMBaEeT TOK KOPOTKOro

3aMblkaHust Ha ypoBHe 0,45.

..0,5A HesaBucumMo OT nageHus
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HanpsbkeHMss Ha Hem. B 3TOM crniyyae BbIXOOHOE HanpsiKeHue
CTaHeT paBHbIM HYJIO, a BCe HanpsikeHue ynagetr Ha MnosieBOM
TpaH3ucTope. Takum obpasom, B cnyd4ae K3 MOLHOCTD,
notpebnsemasl OT WUCTOYHMKA MUTAHWUS, YBENUYUTCA B OaHHOM
npumepe He Oonee yem BOBOE, YTO B OOMbLUMHCTBE Crlyyaes
BMOJSIHE AONYCTMMO U HE OTPa3nTCA Ha «300pOoBbe» AeTanen bnoka
NUTaHKUs.

YMEHbLNTL TOK KOPOTKOrO 3aMblKaHUsI MOXHO YBESIMYEHUEM
conpotmeBnenus pesnctopa R1. HyxHO BblGupaTb Takon pesuncrop,
4YTOObl TOK KOPOTKOro 3amblkaHusi Obls1 NpMMepHO BABoe OGorblue
MaKCUMarbHOro TOKa Harpysku.

MoaobHbIn crnocob 3awwmTbl ocobeHHO yaobeH ana 6510KOB NUTaHUSA
co crnaxuearowmum RC-cunbTpom. lNockonbky BO Bpemst K3 Ha
NnofieBoM TpaH3UCTOpe nagaeT nMnodYTu BCe  BbIMPAMIEHHOE
Hanps>KeHne, ero MOXHO WCNonb3oBaTb AN CBETOBOW UMK
3BYKOBOW curHanusaumn. K npumepy, cxema BKIMOYEHUSA
CBETOBOW CUrHanu3auuu rnokasaHa Ha npeabigywem pucyHke. Korga
C Harpyskou Bce B nopsagke, roput ceetoamon HL2 3eneHoro userta.
[Mpn 9TOM nageHus HanpsKEeHUst Ha TPaH3UCTOPE HeOoCTaTOYHO
ana 3axwuradHna csetoamoaa HL1. Ho ctout nosasButbeca K3 B
Harpyske, kak csetogumog HL2 racHeT, HO 3aTo BcnbixmBaeT HLA1
KpacHoro cseveHusi. Pesuctop R2 BbibupaloT B 3aBUCMMOCTM OT
HY)KHOrO  orpaHumyeHma Toka K3 no BbiCka3aHHbIM  Bbile
pekoMeHgaumnsM.

Cxema nogkmoveHns 3BYKOBOrO CUrHanusatopa 3amblKaHus
npuBegeHa Ha cnegyowemMm pucyHke. Ero MoxxHo nogkntoyaTtb nnbo
MeXay CTOKOM U UCTOKOM

TpaHaucTopa, mmbo wmexay K CMOKY VT! K ucmory V17
CTOKOM M  3aTBOPOM, KakK \ |
ceetoauon HL1. V12 K 77 ’ 7/1

Mpu NOsABMNEHNUN Ha ¢ N\} 17—
cUrHanmsaTope AocTaTO4YHOro BF!
HanNpPsHKeHUs BCTynaet B ks 200 ( L3
aencTene reHepartop 34,

BbIMOSTHEHHBbIW Ha k5 Z0K QOﬁZMK

ogHoMNepexoaHOM TpaH3ucTope —{5] o ]
VT2, n B ronoBHomMm TternedoHe
BF1 pasfaeTtca 3BYK.
OpHonepexogHbl TpaHaucTop MoxeT 6bitb KT117A - KT117T,
TenedOoH - HU3KOOMHbIN (MOXXHO 3aMEHUTb AUHAMUYECKOW FOSIOBKOM
HebonbLwon mowHocTn).Octaetca AobaBUTb, YTO AN cnabdoToYHbIX
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Harpy3ok B 610K NUTaHUS MOXHO BBECTM OrpaHnuuTens Toka K3 Ha
nonesom TpaHaucTope KIM302B. lMpn BbIGOpe TpaH3ucTtopa Ans
apyrmx 6rokoB criegyeT yuuTbiBaTb €ro SOMyCTUMYK MOLLHOCTb U
Hanps>KeHne CTOK - UCTOK. [lofiHoe onucaHme 3TOoro yCTpowucTBa
npueoauntca B [ 12].

Bnok nutaHus 60B, 0,1A

O10oT 6noK  nuTaHuss  Obin paspabotaH  OnNs NUTaHuA
CTabunmMsnpoBaHHbIM HanpsbkeHneMm mManorabapuUTHOW BHYTPEHHEWN
ATC Ha 10 HomepoB. BbixogHoe HanpsbkeHue - 55..65B, ToOK
Harpy3ku - 0o0,1A. lNonHoe ero onncaHwne npmeogutca B [ 13].

i

TN - -
V1 \.J L 3 60 8

i KTE15A 15 N /03
i .

1 o L7l KA209A

] T 03
L 10K 200 M x
/| RS 100 8
Cf N 3 X
05 A 1000 mx = 100 B KC527A

35



KoMOGuHMpoBaHHbIN 6510K NUTaHUA

OTO YCTPOWCTBO NpeacTaBnsieT cobor ABa HE3aBUCUMbIX MCTOYHMKA
nMTaHns pagumoannapartypbl: NOCTOSAHHOrO Hanps>KeHus,
perynupyemoro B npegenax 0..12 B, wn nepemeHHoOro,
perynupyemoro B npegenax 0.. 215 B. [llepBbin n3 HUX
npegHasHayeH AOns  nuTaHMs  NpubopoB UM YCTPOUCTB  Ha
TPaH3UCTOpPax W MWHTErpanbHbIX  MUKPOCXEMax, BTOpPOM - AOns
NfaBHOro perynmpoBaHMs 4acToTbl BpalleHUss poTopa CeTeBbIX
anekTpoasuraTtenen, SIPKOCTU CBEYEHMA namn  HakanmBaHug,
Temnepatypbl  XXana afiekTponassibHUKa Win HarpeBaTesibHOro
afieMeHTa, NOHWXKeHUs1 ceTeBoro HanpsbkeHnst 220 B po 127 B
(smecto JIATPa) u gpyrnx nogobHbix uenen. OgHoBpeMeHHO oba
MCTOYHMKA MOXHO MCMNoMb30BaTb AN9 MNUTaHUS M3MepPUTENbHbIX
npubopoB M  YCTPOMCTB Ha UMPPOBbLIX MMUKPOCXeMax C
BbICOKOBOSbTHbLIMW ra3dopaspsiaHbIMM NMHONKATOPaMM.
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MakcmManbHbIM TOK Harpyskm Kaxgoro u3 uctoyHumkos - 0,5 A.
HanpsihkeHne nepemeHHOW cocTasndawowen (nynbcauum) UCTOYHUKA
NOCTOSAAHHOrO Toka He bornee 0,2 B. Y kaxaooro U3 HUX «CBOW»
BbIKNOYaTenb nepBUYHOM Lenu NMTaHUs, 3aLUNTHLIN
npegoxpaHuTenb W BOSIbTMETP, MOKasblBalOWMA  BbIXOOHOE
Hanps>keHue. B MCTOYHMKE NMepeMeHHOro Hanps>XeHus B KayecTBe
perynupyroLlero anemMeHta npuMeHeH MOoLHbIN TpaH3uctop VT1,
BbIMOMHAOWMWIA  poflb  CBOEOBpasHOro  MonynpoBOAHUKOBOMO
NepeMeHHOro pesncTopa, BKMKOYEHHOro nocnefoBaTesibHO C
Harpy3kon. Takoe TexHUYecKoe pelueHwe aaeT psag NpenmMyLlecTs
MO CPaBHEHUID C TUPUCTOPHBLIM perynatopom wunu JIATPowm,
HanpuMmep: He co3gaeT MNoMeX, MPOHUKAKLWNX B INEKTPOCETb,
nmeeT Hebonblumne rabaputbl N Maccy. TPaH3UCTOPHLIA pPerynsaTop
Nno3BondeT ynpasnsaTb YCTPOMCTBAMW KaK C aKTUBHOW Harpyskow,
Tak U C peakTMBHOW. OH K TOMYy e OTHOCUTENIbHO MPOCT U He
COOEePXUT AedPULUNTHBLIX geTarnen.

N3 HepocTaTkoB Hamboree cepbe3eH OAWH - Ha perynupyowiem
TpaH3ucTope BblgenseTcs 60MbWoe KOMMYecTBO Tenna, uTo
co3faeT ornpefeneHHble TPYyOHOCTU C ero oteefdeHuem. [uMoaHbIn
mocT VD1- VD4 obecneunBaeT NpsiMon ToK Yepes TpaHauctop VT1
npun oboux nonynepuogax CeTEBOro HanpsbkeHus. [MoHWKeHHoe
TpaHcdopmaTopom T1 oo 6 B ceTeBoe HanpsXeHne CHMMaeTcHa C
ero oobmotku Il. BeinpsamnsaeTt ero gnogHeii 6nok VDS n crnaxusaet
koHaeHcaTtop C1. T[llepemeHHbIM pesuctopom R1  perynupytoTt
6Ga3oBbIn TOK TpaH3ucTopa VT1. Pesnctop R2 -
TOKOOrpaHunuuTensHbin. noa VD6 npepoTBpallaeT nonagaHue Ha
6a3y TpaHauctopa VT1 HanpskeHnsa oTpuuatenbHOW MOSISIPHOCTH.
BbixogHOe HanpspkeHue KOHTponupytoT no sBonbTmeTpy PU 1. Tok
Harpy3ku, paboTtawowen C TakMuM UCTOYHUKOM MEePEMEHHOro
HanNps>XeHUs, 3aBUCUT OT 3HaAYEHUs YrpaBndoLWero HanpsXxXeHns Ha
6ase TpaH3auctopa VT1. N3ameHaa 910 HanpskeHne pesnctopomMm R1,
MOXHO  ynpaBfidTb  TOKOM  KOSMfEeKTopa  TpaH3uctopa, a
cnegoBaTeribHO, U TOKOM Yepes3 Harpyaky. [1pu KpaHeM HUXHEM no
CXeme TOonoXeHun paABwxka pesuctopa R1  TpaHsnctop VT1
OKa3blBAETCH MOSIHOCTBIO OTKPbITbIM W HanpshkeHue Ha Harpyske
BbyaeTt makcumanbHbIM. B KpanHem e BepXHEM MNOSIOXKEHUN OBMXKKA
9TOro pesnctopa TpaH3ncTop ByaeT B 3aKpbITOM COCTOAHUM U TOK
yepes Harpysky npekpatutca. TpaHcdopmatop T2, nuTarowmn
MCTOYHMK MOCTOSAHHOIO HanpsXeHUd, TMOHWKaeT nepemMeHHoe
HanpskeHue ceTn Ao 12 B. 3To HanpshkeHne BbINpAMAAET UOAHbIN
6nok VD7, a nynbcaumm HanpsKeHUsi CriaxmBatoT KOHOEeHCaTopbl
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C2, C38. CrabunmtpoH VD8 wu pesuctop R3 ob6pasyoT
napameTpuyeckuii ctabunmsaTop HanpsbkeHusi, a TpaHamcTop VT2
YCUNUBAET BbIXOAHYH MOLLUHOCTb 3TOr0 UCTOYHMKA. HanpsikeHue,
CHUMaeMoe C ero BbIxoda, perynmpyloT nepeMeHHbIM pe3vCTOPOM
R4. KoHpeHcaTop C4 cnyxuT ona dunbTpaumm BbICOKOYACTOTHbLIX
noMex npu nuTaHum oOT 6roka YCTPOMCTB Ha LUGPOBbIX
MUKpocxeMmax. BbIxogHoe  HanpsKeHue - KOHTPOSIMPYKT Mo
BosibTMeTpY PU2. TpaH3ucTopbl ycTaHaBNMBaKOT Ha TensiooTBogax
C Nones3Hown nnowlaabko paccesHua anga TpaHauctopa VT 1- He me-
Hee 300 cMm?, a ana VT2 - 30 cm?. Ha nuueBoit naHenu 6roka
pasMeLlaloT BCe OpraHbl yrnpasfieHUs, BONIbTMETPbI U pa3beMsbl, a
aepxaTtenu npegoxpaHuTens - Ha 3agHen unn ogHom n3 BOKOBbIX
CTeHOK. Bce Heobxogumble coeauHEHUSA BbLINOSHAKT OTpe3Kkamu
TOHKOrO MOHTaXHOro npoBoga B HagexHon wusonsauun. Kpome
yKaszaHHbIX Ha cxeme, B Ofoke nNUTaHUA MOXHO WCMNONb30BaTb
TpaHancTopbl: VT1 - KT812A, KT812b, KT824A, KT824b, KT828A,
KT834A -KT834B, KT840A, KT840b. KT847A, KT856A; VT2 -
KT805AM. KT807A, KT807b, KT815A - KT815I', KT817A - KT817T,
KT819A - KT819I'. mnoabl VD1-VD4 gomxkHbl ObITb paccymTaHbl Ha
HanpskeHne He MeHee 250 B n Tok He meHee 1 A - Hanpuwmep,
K.O202XK- KO202C wnn u3 cepun [0245, [0246, 0247, [1248 c
nodbiM OyKBEHHbIM MHAEKCOM. BbinpsamutenbHble 6nokn VD5 u
VD7 - KU405 c nobbim BykBeHHbIM nHgekcom; amog VD1 - [1237.
MoxHO uncnonb3oBaTb ntodble TpaHcopmMmaTopbl  MOLLHOCTLIO
6...10BT, noHmxatowme HanpskeHne cetn oo 8...10 B (T1) n 12... 15
B (T2), nHanpumep, TtpaHcdopmatopbl TC-25 wunmn TC-27 ot
Tenesn3opoB «KOHOCTbY.

Brok nutaHna HanaxwuBaHus He TpebyeT. Ecrnn npm MoHTaxe He
AonyLeHo owmnboK 1 NPUMEHEHbI UCMpaBHble AeTanu, OH HaYMHaeT
paboTaTb cpasdy nocne noaknvYeHuss K ceTn. Ecnn perynmpytowmni
TpaHsuctop (VT1) BblbpaTtb M3 cepum K.T856, TO MOLIHOCTb,
notpebnsaemas Harpys3kon OT ceTun, moxeT gocturate 150 BT. C
TpaH3nctopom wu3 cepumn KT834 - 200 BT, a KT847 - 250 BT. MNMpwn
HeobxogMMocT eule OGornblue YBENUYUTb BbIXOAHYH MOLLHOCTb
MCTOYHMKA, PErynupyroLmini 3rieMeHT COCTaBIISAOT U3 HECKOSbKUX
napanfieNibHoO  BKJTIOYEHHbIX  TPaH3UCTOPOB,  COEAMHMB  UX
OAHOMMEHHbIE BbIBOAbI. OTU TPaH3UCTOPbLI NoABMpPaT C BO3MOXHO
6nNmn3kuMn  kKoaddnumMeHTaMmn YCUNEHUss U, KPOMe TOoro, B UX
GasoBble UenuM BKAYAKT MHOMBMAYAlbHbLIE YpaBHMBAKOLINE
pesuctopbl. Auogbl VD1 - VD4 npuagetca 3ameHUTb Ha Oonee
MOLLHbIE, pacCyYMTaHHble Ha TOK, He MeHee noTpedbnsemoro
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Harpy3kon. [Ouog VD6 Takke HeobxogMmo OyaeT 3amMeHuUTb Ha
bornee MoLUHbIN, cnOCOBHbIM nponyckate Tok Ao 1A, Ha 6onbiunn
TOK OOSMKEeH ObITb paccumtaH u npegoxpanHutens FU1. Ho B atom
cnyyae, BO3MOXHO, NpUAETCs YCTaHOBUTb HEOOMbLLUON BEHTUNATOP
ANs MHTEHCUBHOIO OTBEAEHUs Tenna oT NonynpoBOAHUKOBbLIX MNpU-
bopoB. Pabotasa ¢ aTum BGNOKOM nUTaHus, He 3abbiBanTe O Mepax
6e3onacHocTn. [lOMHMTE, YTO WUCTOYHUK MEPEMEHHOrO0 TOKa
ranbBaHU4eCKM CBA3aH C ceTbto! NMonHoe onucaHue 6noka nuTaHus
N PUCYHOK nevaTHOM nnaTtbl NpuseaeHs! B [ 14].

TpaH3nCcTOpHbIN PUNLTP ANA TeneBusopa

B yHUdMUMpOBaHHbIX Tenesu3opax 4epHo-b6enoro mnsobpaxeHuns
HepeaKo BCTpevaeTcs aedekT B BUOE UCKPUBNEHNA BEPTUKATNbHbIX
NMNHUN, BbI3bIBAEMOrO NEepPUOANYECKUM CMeLLeHNEM rpynn CTPOK C
yactoton 0,5.5 Tu. OgHa w3 nNpUYMH ITOr0 HABMEHUS -
HegocTaTovHast UnbTpaumMa MNOCTOSAHHOro HanpshkeHma +2508B,
NUTaloLWero BUAEOYCUNUTENb, Kackadbl KaHamna CUHXPOHU3aUnn U
BbIXOAHOMW Kackag CTPOYHOW pasBepTku, Apyras - npMMeHeHue B
crnaxusatowem punbTpe AByXobMOTOYHOro gpoccens.

N3BecTHO, 4TO crnaxuBatowme LC- pmnbTpbl Xopown B LENsX C
OTHOCUTENbHO HEeOONbLUMM W MOCTOSIHHBbIM TOKOM Harpysku, B
TENeBn3ope Xe TOMbKO 4Yepe3 BbIXOOHOW Kackag CTPOYHOM
pa3BepTKN npoTekalT uMmnynbcbl Toka o 0,5A. N3-3a [OBONbLHO
BbICOKOrO COMPOTMBIEHUS (unbTpa co3gatoTca  YyCroBus As
MeXKackagHblX CBSi3eW, Mo BIIUSSHUEM KOTOPbIX B CUCTEME
aBTOMOACTPOMKM HacTOTbl U (pasbl reHepaTopa CTPOYHOW pa3BEPTKU
BO3HMKaeT KonebaTtesnbHbIn npouecc. OH BbI3biBaeT Nepnoamnyeckoe
CMEeLLleHne rpynn CTPOK, YTO W TMPUBOOUT K  UCKaAXKEHUIO
n3obpaxxeHus.
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B TteneBusope «opn3oHT-206» yaanocb yCTpaHUTb 3TOT AedekT,
3aMeHuB 0OMOTKy 1-2 Aapoccenst TPaH3UCTOPHbIM  OUMBTPOM,
cobpaHHbIM MO Cxeme, NpUBEAEHHOW Ha pUcyHke. lNpumeHeHune
COCTaBHOro TpaH3ncTopa

VT1 VT2 obycnoeneHo VD1 42266 VD4 18164
CTpeMneHnemM noBbICUTb Bt 1G—
KO3 PULMEHT Bxod | V12 KTB08A 4_ Beixod
CrnaxxvBaHus nyrnbcayum (1) (2)

Ha 6a3e TpaH3ucTopa
VT1 un T1em cambim
ynyyqywnTb unbTpayuto
HaNPs>KeHUs
YCTPOWCTBOM B LIENOM.
CtabunutpoHsl VD2 wu
VD4 3awmaroT
TpaH3UCTOpPLI OT BpOCKOB

TOKA W HanpshkeHus, —{=F
BO3HMKAOLLINX B

BbINpAMUTENE NpPU BKIOYEHUN TeneBusopa. [NageHne HanpskeHus
Ha TpaH3uctope VT2 npu Toke Harpy3ku 150MA He npeBblwaeT 7 B.
OnucaHne M pUCyHOK nevaTtHoW nnaTtbl YCTPOWCTBA NPMBOAATCS B
[15].

VT1 KTBOIA

vD3 R2 11K

N2266

*11 1
H L

C1 50 Mx x 350 B

Bnok nutaHusa ona tTenesusopa

B HekoTOpbiXx Mogensix TeneBU3NOHHbIX MPUEMHUKOB OTCYTCTBYHOT
aBTOMaTU4eCKne ycTponctea ctabunmsaymm pasmepoB pacTtpa, u3
3a Yyero Npu pesknx konebaHmax ceTeBOro HanpsXkeHnsa (Hanpuvep,
Npu BKITKOMEHUMM SneKTpoaBuratensa CTUpanbHOM MallUHbL UK
XonogunbHuka) HabnaalTCsa  KPaTKOBPEMEHHbIE  M3MEHEHMUS
pa3mepoB M300pakeHnss u cbon CUHXpOoHM3aumn. [na ycTpaHeHus
9TOr0 HepocTaTka, 3aMeTHO YXyALawLWero KayecTBO Mpuema
Tenenepenad, oOkKasaniocb [OOCTaTOYMHbIM BBECTU B TENeBU3op
cTabunmsatop  HanpsbkeHus,  nuTalWuin  pasBepTbiBaOLLnNE
yCTpoWUcCTBa.

Ha pucyHke nokasaHa npuHuMnuanbHas cxema ctabunmsatopa. OH
Obln ycTaHOBNEH B TeneBu3ope «Pagui», n3 KOTOPOro WU3bAT
apoccenb punbTpa. CtabununsaTtop obecneumBaeT TOK Harpysku 4o
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200 mMA npu KoapdpuumeHTe noaasneHns nynbcauum 65 gb.
KoadbpuumneHT crabmnusauyum OKONNO 1800, BbIXOQHOE
conpoTuereHue ctabunmsaTtopa He npesbiwaeTt 0,5 Om.
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Perynupylowmnn kackag BbIMNONHEH Ha TpaH3uctopax 12 mn T3
pa3HOM CTPYKTypbl. Takon kKackag obecneymBaeT 3ddPeEKTUBHOE
perynvpoBaHue Jaxe nMNpu nageHnm HanpskeHna Ha  ero
TpaH3ucTopax, O6S5IM3KOM K HanpsKeHWto WX HacbliweHna. [lpu
BKIMOYEHUN cTabunmsatopa BbIXOA €ro Ha pexum crtabunusauum
obecneunBaeTca TOKOM, npoTekawwmm 4epe3 pesnctop R2 u
nogaepXuearoLmnm TpaH3ncTopbl T2 n T3 NnpakTM4eckn B COCTOSAHUA
HacbllWeHns 0O 3apsda KoHOeHcaTopa, MOOKIMHYEHHOro K Bbixody
ctabunusatopa (koHgeHcaTopa C110, cm. cxemy Tenesusopa
«Pagun»). TpaHauctop T4 oTKpoeTca nuwb Torga, kKoraa
HanpsbkeHMe Ha 9TOM KoHAeHcaTtope OyageT oTnuyaTtbcsa  OT
HOMMWHAIIbHOro MeHee YeM Ha oguH BoNbT. Benepn 3a TpaH3ncTtopom
T4 oTtkpoetcsa T1, B pesynbraTe 4yero yMeHblUNTCs 6a30BbIA TOK
TpaH3auctopa T2. lNageHne HanpsxkeHus Ha guoge [1 Heckomnbko
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yBENUUMBaET  HarnpsbkeHne Ha  Komnnektope  (OTHOCUTENbHO
amuTTEepa) TpaH3ncTopa T1, yTo ynyywaet paboTy Kackaga.
CtabunutpoH [2 orpaHnuMBaeT HanpsikeHne Ha TpaH3ucTopax
perynvpyrollero Kackaga W 3awuuaer umMx  npu KOPOTKUX
3aMblkaHusIX Ha Bxode cTabunusatopa. B Tex cnydasax, korga
Harpy3ka cTabunmsaTopa O4YeHb Mana (Hanpumep, ecnu
TENEeBU3MOHHbIN NPUEMHUK NCNonb3yeTcs B pexnme
npocnywmnBaHna  YKB  cTaHuui), HanpsbkeHne Ha  BXopde
ctabunusatopa CTaHOBUTCA OYeHb OonbWKMM, a Ha BbIXode -
OCTaeTcss HEU3MEHHbIM. Pa3HOCTb MeXay 3TUMU HanpsKeHUsIMU,
NpUNoXeHHas K TpaH3ucTtopy T3, He MOXeT nMpeBbICUTb
HanpskeHust ctabununsauum crabunutpoHa [2. (Ecnm aTa
pa3HOCTb 3aBEAOMO MEHbLUE AOMYCTUMON BENMUYUHBI, CTabUINTPOH
MOXHO 3ameHnTs auogom [0226[1, BKMHOYEHHBIM aHOAOM K
amMuTTepy TpaHauctopa T3). Npu pe3koM YMEHbLUEHUM HaNPSXKEeHUS
BbiNpaAMUTENs  Onoka nuTaHuMsa  (Hanpumep, npu  npoboe
kKoHaoeHcaTtopa C1) Kk cTabunusaTopy CO CTOPOHbl BbIXOo4a
OKasblBaeTCs MNPUMoOXeHHbIM obpaTHoe HanpsikeHne okoro 100 B
(HanpshkeHne 3apshkeHHoro koHgeHcatopa C110). B atom crniyvae
TPaH3UCTOPLI perynupytowero kackaga 6yayTt sawuuieHbl ManbiM
NPSAMbIM COMPOTUBIIEHMEM cTabunuTpoHa. HanaxusaHue
ctabunusatopa 3aknyaeTcsas B YCTaHOBKE  MOACTPOEYHbIM
pe3nctopoMm R7 HaMMeHbLUEro BbIXOAHOMO HaMNpsKeHUs, npu
KOTOPOM pacTp UMeeT HopMmarnbHble pasmepbl. Ecnm B
ctabunusatope BO3HMKAET MapasuTHas reHepauusi, TO MeXay
Ga3on 1 Konnektopom  TpaHaucTtopa T1 HeobxoaumMo BKMNHOYUTb
KOHOEHCcaTop, EMKOCTb KOTOPOro MoXeT bbITb B npeaenax ot 100nd
oo 0,05 mkd. lNocne BBeaoeHuss B Tenesm3op cTabunusartopa
n3obpaxeHne crtano 6Oonee 4YeTKUM, MpU 3TOM BU3yaSlbHO He
OTMEYalTCs WU3MEHEHUST pasMepoB U yXyAWeEHUst KadecTea
N300paxeHns MNpu  YMEHbLUEHMM NaOEHUs HanpsbKeHust Ha
ctabunusatope go 1-1,5 B. Onucanune 6noka nuTaHus npnBegeHo B
[16].
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lNMpocToun 6nok nutaHua 5B, 0,5A

bnok nutaHuMsa npegHasHadyeH Ang nNUTaHUA CTabunNU3npoBaHHbLIM
HanpsbkeHnem +5B pasnuyHbix UMGPOBbLIX YCTPOUCTB C TOKOM
notpebneHna po 0,5A. TpaHcdopmatop T1 wmcnonb3osaH
camogernbHbI, BbINONHEH Ha MmarHuTonpooae LWJ120X32. ObmoTka
1 cogepxnt 1650 BuTkOB nposoga [13B-1 0,1, obmoTtka Il - 55
ButkoB [19B-1 0,47. Boobuwe xe ansa 6noka nUTaHus MOXHO
MCNoMb30BaTh NOAXOAALWMK rOTOBbIN TpaHCcopMaTop MOLWHOCTLHO
bonee 7 BT, obecneuuBawowui Ha obmoTke |l nepemeHHoe
HanpskeHue 8...10 B npu Toke He meHee 500 MA.
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Perynupytowmin  TpaHsuctop VT2 ykpenneH Ha [- obpasHoun
AropantoMuHneBon nnactmHe pasmepammn 50x50 v TonNWKUHOM 2 MM,
BbINOSTHAOLWEN pyHKUMIO TennooTeoga. BeiBoabl 6a3bl n amMuTTEpa
nponyLeHbl 4Yepe3 OTBepCcTMss B nnate UM nNpunasiHibl K
COOTBETCTBYHOLLNM NeYyaTHbIM NpoBoAHWKaM. KOHTaKT KofinekTopa ¢
neyaTHbIM  MNPOBOAHUKOM  OCYLLEeCTBIIEH 4epe3  paguartop
TPaH3UCTOpPa, KperneXHble BUHTbI C rankamv v OHpantoMUHUEBYHO
nnactnHy. MoHTax 6rnoka nogpobHo onuckiBaeTcd B [17].
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NMpocToun cTtabunusarop HanpsXXeHUs C BbICOKUM
koadhduumeHTOoM ctabunmsauumm.

HecmoTpsi Ha OTHOCUTESBbHYIO NPOCTOTY, 3TOT CTabunusaTop UMeET
BeCbMa BbICOKMW KOI(PUUMEHT cTabunusauyum (okono 5000) npwu
Toke Harpyskm go 0,5A . [JoCTUrHyTO 9TO 3a cYeT (paKkTU4ecKoro
NPUMEHEHNSA B HEM OBYX CTabMNM3aTopOB - MNOCeAoBaTeNIbHOrO W
napannienbHoro.  MuHMManbHOe nageHue  HarnpskeHus  Ha
perynupytowiem anemeHte - 1,2B, a MakcumarnbHbI TOK Harpysku
onpegensaeTcad HayanbHbIM TOKOM CTOKa MOSIEBOr0 TpaH3ucTopa
VT1, n koacppuuneHToMm ycuneHus TtpaHsuctopa VT2 n mMoxeTt
pocturatb 0,5...0,8A.
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UCTOYHMK NuTaHnA ans OeTcKux
3NeKTPOoPMLNPOBAHHbIX UrpyLUEK

BOMbLIMHCTBO OETCKUX 3NEKTPOPULMPOBaHHBIX UrpyLLEK paboTaeT
OT ranbBaHW4YEeCKUX 3nemMeHToB W 6GaTapen. [loaTomMy Hepeako
HacTynaeT MOMEHT, KOorga 9Heprna MCToYHMKa NUTaHUSA UCCSKaeT, a
HOBOro HeT. Wrpywka nepectaeT OencTtBoBaTb COBCEM, a OeTu
HaunMHawT [genctBoBaTb Bam Ha HepBbl C npocbbamm KynuTb
bGaTapeliku.
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MogobHoro He npou3onaeT, ecnu caenatb npeanaraembii
MCTOYHUK MUTAHUS N MOAKNoYaTb K HEMY Ty WU WUHYKO WIPYLLKY.
OcobeHHOo nogonaeT oH AN ABMXKYLLMXCS UTPYLLEK, Hanpumep, Ass
XenesHon pgoporn. Toraa CKOPOCTb W HanpaBfiEHME [OBMKEHUS
napoBo3a C BaroHYMKamum MOXHO MNIAaBHO W3MEHATb PYYKOU
yrnpaBrieHNs1 UICTOYHUKA. ICTOYHMK COCTOUT U3 BbINPSAMUTENS U ABYX
OOWHAKOBbIX 3MEKTPOHHbIX PETYNATOPOB HAMPSXXEHUS C 3aLLUUTON OT
neperpyskM M KOPOTKOro 3aMblKaHUsS B Harpyske. Bbinpamutens
cobpaH Ha gnogHom mocTty VD1 no aByxnonynepuogHon cxeme co
cpeaHen Toukon. [lnoaHbi 61oK NOAKNIOYEH KO BTOPUYHOM OOMOTKE
TpaHcdopmaTopa nuTaHmAa T1, COCTOSALLEN n3 ABYX
nocnenoBaTenbHO COeANHEHHbIX OMHAaKOBbIX 0BMOTOK,
obpasyowmx obuyto o0bMOTKY CO CpeaHUM BbIBOAOM - 3TO U eCTb
cpegHsass Todka BbinpsAMUTenda. BbinpsiMAeHHOe  HanpsikeHue
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dunbTpyetca  koHgeHcatopamn  C1, C2, coeguHeHHbIMU
nocriegoBaTenbHO U NOAKIIOYEHHBIMU K cpeaHen Touke. B utore Ha
BbIXOA4Ee BbINPAMUTENA MOSy4aeTCsd pPas3HONONApPHOE MOCTOSIHHOE
HanpshkeHue, coctaenswowee 12 B oTHOCUTENBHO CpeaHEN TOUKMW.
NHade rosopsi, Ha NMOCOBOM BbiBOoAe KoHaeHcatopa C1 Oyoet
HanpskeHve nnoc 12 B oTHocuTenbHO obuwiero npoBoga, a Ha
MUHYCOBOM BbIBOAEe KoHAeHcaTtopa C2 - muHyc 12 B. K atum
MCTOYHMKAM NOLKIMIOYEHbI 3NTIEKTPOHHbIE PErynATopbI, yrnpaBnsemMble
Hanps>kKeHneM, CHUMaeMbIM C [BWXKa rnepemMeHHoro pesucrtopa RI.
Kaxgbl perynatop coctasrieH na asyx tpaHauctopoB (VT1, VT2 un
VT4, VT5), obpasytoLmx COCTaBHON AMUTTEPHbLIN  NOBTOPUTENDL. B
cpegHEM TMOSIOKEHUN [OBWXKA pes3ncTopa HanpskeHne Ha HeM
byoet 65M3KO K Hym OTHOCUTENbHO obulero nposoga. [loaTomy
TPaH3UCTOPbl PErynAaTOpOB 3aKPbiTbl, HarMpsHKEHUS Ha rHesgax
pasbema XS1 HeT. Korga AOBWXKOK MEPEMEHHOro pesnctopa
nepemMeLlaroT BHM3 No cxeme, TpaH3uctopbol VT1, VT2 ocrtatoTtcs
3akpblTbiMu, a VT4, VTS5 oTkpbiBaoTca. Ha BbIxoge WCTOYHMKA
nuTaHusa (pasbem XS1) nodABnAeTcd MWHYCOBOE HarnpshkeHue (Ha
BEPXHEM MO CXeMe [MpOBOAHMKE pas3bemMa MO OTHOLWEHUK K
HWKHeMY). Npuyem, Yyem BnmxKe K HUXHEMY BbIBOAY NEPEMEHHOro
pesucTopa HaxoOuTCcs  OBWMXOK, Tem  Gonblwe  BbIXOQHOE
HanpsxeHue.

Ecnu e Hayatb nepemelartb OBUMXOK NEPEMEHHOro pesucrtopa oT
CpeLHEro NoroXeHna K BepxHeMy, Mo cxeme, BbiBOAY, Nponsonaet
obpaTtHada kapTuHa oTKpbiBaTbCca 6yayT TpaHaucTopbl VT 1, VT2 u
Ha BbIXO4e MCTOYHMKA NOSBUTCSA NIHOCOBOE HarpsXXeHue.

Y3nbl 3awmtbl  OT nNeperpyskM WM KOPOTKOro  3aMblkaHUA
BbINOMHEHbl Ha TpaHauctopax VT3 u VT6. [loka npoTekaroLwniu,
Hanpumep, 4Yepes3 pe3nctop R4, TOK HaxoauTcs B onpeneneHHbIX
npegenax (B Hawem cnyyae - go 350 mA), TpaHancTop VT3 3akpbIT.
Kak Tonbko TOK Harpys3ku npeBbICUT 3afaHHOe 3HayeHue, nageHue
HanpsbkeHuUss Ha pesuctope R4 BospacteT n TpaHsuctop VT3
OTKpOeTCA. OMMUTTEPHbIA Nepexo COCTaBHOrO TpaH3ucTopa
(yqactok mMexgy 6ason TpaHauctopa VT2 u aMuTTEpPOM
TpaH3ucTopa VT1) OygeTr 3awyHTUpPOBaH, WU TPaH3UCTOP MOYTU
3aKkpoeTcs. BbIXogHOM TOK Hawero UMCTOYHMKA PE3KO OrpaHnYmnTCS.
Kak Tonbko neperpyska WnuM KOPOTKOE 3aMblkaHWE WCYE3HET,
HopMarnbHaga paboTa yCcTponcTBa BOCCTAHOBUTCS.

BmecTto TpaHauctopos KT816, KT817 nogomayt COOTBETCTBEHHO
KT814, KT8151. OuogHbii 6nok KLI405E MOXHO 3amMeHUTb Ha
KLU402E vnu yetbipbMa anogamun cepunin K208, KO209.
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TpaHcopmaTop nNUTaHUA MOXeT ObiTb, KPOME YKasaHHOro Ha
cxeme, Tl 20-14 wnn nodon apyron, MowHOCTb0 He meHee 10 BT
M C HanpsbkeHnem Ha BTOpPUYHbIX oBbMoTkax 8...12 B npu TOKe
Harpy3kn o 0,7A. TpaH3uCTOpbl yCTaHaBnMBalOT Ha paguaTopsbl
obLeil nnoLaapio NoBepxXHOCT okono 35 cM?, koTopble KpensT
BUHTaMM K nnate. Tok cpabaTbiBaHMS 3alimMTbl 3aBUCUT OT
conpoTtueneHun pesnctopos R4, R5. Ero MoxHo yBenuuutb ¢ 350
no 500...600 MA, yMeHbLUMB COMPOTUBIIEHNE ITUX PE3NCTOPOB A0
1,2. ..1 OM, a Takxke yBenuyumBe nrowagb pagnaTtopoB TPaH3UCTOPOB
VT1, VT5 po 50..60 cm®. PucyHok nevyaTHOM mnnaTbl 3TOro
yCcTpoucTBa npusogutca B [18].

NUCTOYHUMK NuTaHMA ¢ NNaBHOW MHBepPCUEN BbIXOQHOIO
HanpsXXeHus

[Onsa  HacTpoVKM  pagnoaNieKTPOHHOM  annapartypbl, NUTaHWUA
pEeBEPCUBHbIX 3NEeKTpoABUraTenen, anekTpoMarHMToB Heobxoambl
MCTOYHUKN TMUTAHUA C WHBEpCUen HanpshkeHusa. Ha pucyHke
npuBegdeHa cxema MpOCTOro MCTOYHMKA MUTaHWUA, MO3BOSIAOLLErO
NnyaBHO N3MEHATb HanpshkeHue Ha Harpyske oT +UBbix 40 -UBbIX.

MCTOYHMK NUTaHMA BLINOSIHEH Ha OCHOBE [OBYX peryrnmpyembix
ctrabunusatoposB HanpsxkeHna DA1, DA2 tuna mA7805 (LM7805)
unn wux aHanora - KP142EH5A(B). PerynupoBka BbIXOQHOIO
Hanps>XeHus1 cTabunmsaTopoB B3aMMoO3aBUCMMaA U OCYLLLECTBISIETCSA
noteHymometpom R2. Tak, npn wun3MeHeHMn BenuyuHol R2
HanpsbkeHne Ha pe3uctope R4 wunameHsetca ot S5 po 10B;
OAHOBPEMEHHO HanpsihkeHne Ha pesnctope R5 mameHsietcsa ot 10
ao 5B. Takum obpasom, BbIXOOAHOE HanpshkeHue Ha 3axumax AB
nnaBHo perynvpyetca ot +5 pgo -5 B. Hanagka ycrtpoucTtea
3aknoyaetca B nogbope pesnctopoB R1  go nonydeHus Ha
pesuctopax R4 n RS npu perynupoBke R2 (Npu OTKMOYEHHOM Ha
TpebyeMbIX nNpeaenoB MU3MEHEeHUs HarnpshkeHUns OTHOCUTESTbHO
obwen wuHbl - 5...10 B n 10...5 B cooTBeTcTBEHHO. MuHMMarnbHoe
3Ha4yeHne ConpoTUBIIEHNA Harpy3ku onpeaendeTcsd COOTHOLEHNEM
RHuarp < R4=R5 un moxet goxoautb o 10 Om. [Npn 3aTOM TOK Ha
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BbiBOgax 1 MUKpPOCXeM, YCTAHOBJIEHHbIX Ha paguaTtopbl, MOXeT
pocturate 1,5A, a pesuctopbl R4, RS O0OMKHbI MMETb MOLLHOCTb
paccenBaHus He meHee 10 BT. Nockonbky KINO nctoyHrka nutaHus
HeBblcOK (11...14%), a Takke wn3 coobpaxeHUn CHUXKEHUN
MOLLHOCTHK, paccemBaemMon Ha pesuctopax R4, R5, xenaTenbHO
ncnonb3oBaTtb 60nee BbICOKOOMHY Harpy3ky. Tak, npu RHarp >100
Owm (R4=R5=100 Owm), moLlHOCTb paccemBaHus pesnctopos - 1 BT,
a MakcumarnbHbI TOK Harpy3ku coctasngeT 5S0MA (npyn Ruarp >10
OM npegenbHblid TOK B Harpyske orpaHuyeH 3HadeHuvem 500 mA).
[Mpn cHWXeHun RHarp HWXe MWHUMArNbHOro 3HavyeHusa (BMOoTb A0
KOPOTKOro  3amblkaHus)  UBbIX  cHwkaeTcd.  [loBpexaeHus
MHTEerparnbHbIX MUKPOCXEM MPU 3TOM HE MPOUCXOOUT.

Cxema wmMoxeT ObITb nerko nepegenaHa Ha 0Oonee BbICOKOE
BbIXOAHOE HarnpshkeHne npu  UCMOSb30BaHUM  MHTErparbHbIX
Mukpocxem cepuin mA7806, mA7809 u T.4. nNMbo mx aHanoros
cepun KP142EHS, 8, 9. lNpwu BbINONHEeHMN noTeHunomeTpa R2 Ha
KOJIbLLEBOM 3aMKHYTOM cepaeyHuke C anameTparnbHO
noaBeAeHHbIMU KOHTaKTaMn 1 NOAKMKYEHNN K OCU NOoTeHUMoOMeTpa
yepes PeayKTop aNnekTpoaBuraTesis, Ha BbiXo4e YyCTPOMUCTBA MOXHO
NoSly4YnTb MeJSIEHHO MEHSILeecs HanpsXeHue CUHycouaanbHOW
NN NHOWN PopMBbI.
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Crtabunusarop HanpsixkeHua ana YHY

OT0T cTabunusaTtop npegHasHadeH ANs nNuTaHus NbuTenbCKoro
YHY cpegHen mowHocTU. Ero BbiIxogHoe HanpsbkeHune - 12...15B,
ToK Harpy3ku - 0,7A. Ctabunusatop MMeeT 3almTy OT KOPOTKOro

3aMblkaHusa Ha Bbixoge. NMogpoGHoe ero onucaHue NMpUBEOEHO B
[19].
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3nemMeHTamm

Cxema aToro ctrabunmsatopa BecbMa yaobHa Tem, 4To Npu NUMTaHnm
ycTpouncTB Ha ymdpobix MMC cepuii 155, 555, 1 T.n. MOXHO
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pasMecTuTb BeCb OMOK MUTaHWMA Ha OOHOW nnate BMeCTe C
UM POBOM YaCTbHO, MPY 3TOM MCMNOSb30BaB CBOOOAHbIE SIOrMYeckmne
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3NeMeHTbl MUKpocxeM. BbixogHoe HanpsbkeHue ctabunusaTtopa -
5B, Tok Harpy3ku - 1A. lNogpobHoe onMcaHne 3TOM CXeMbl, a Tak Xe
N MeToauKy pacveta nofdobHbIX CTabunu3aTtopoB MOXHO HaWTU B
[20].

S

3

Ctabunusarop HanpsxeHusa 12B, 1A

Hepegoko gna nutaHna  paguontobUTENbCKUX — KOHCTPYKLMIA
TpebyeTca cTabunmsaTop HanpsXKeHUsl, pacCYUTaHHbIA Ha TOK 00
1A 1 obnagalwmin HU3KUM YPOBHEM nNynbcaunin, HebonbLINUM
BbIXO4HbIM COMPOTUBNEHMEM, YCTOMYMBOCTBIO K TOKOBbIM
neperpyskam. OTUM  yCroBMAM  OTBeYaeT  npefnaraembli
cTabunmnsatop, cxema KOTOpOro npmBegeHa Ha PUCYHKe.
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[Mpn BbIXOgHOM HanpsxkeHun 12 B un Toke Harpysku go 1A ero
KoatbpuumeHt crabunmszaumm n k03 DOUUMEHT NOOABMEHUS
nynscaumn npesblwaer 2000, a BbIXOOAHOE COMPOTUBIIEHUE
coctaBnsetr 20 mOMm. lNpu nosiBneHun neperpysok cradbunusatop
OorpaHnYMBaET TOK Ha ypOBHe B 2...2,5 pa3sa 6onblue HOMUHAbHOro
TOKAa W nNpedoxpaHuTenb YycrneBaeT CropeTb paHblle, 4Yem
Temneparypa nepexoga TpaHauctopa V3 npeBbICUT MakCMManbHO
aonyctumyto. CtabunmnsaTop CoOaepXUT perynupyowmin TpaH3ncTop
(V3), yennutens noctosHHoro Toka (V4) n ycTponcTBo CpaBHEHUA
(V6). CtabwunutpoH V5 u pesuctop R6 06pasyoT MCTOYHUK
ornopHoro HanpsbkeHuns. Llenodka R7C1 wn koHgeHcatop C2
YCTPaHAKT BO3MOXHOE camoBO30yxaeHne crabunusatopa Ha Bbl-
COKMX 4Yactotax. KonnektopHbld TOK TpaH3ucTtopa V6 3agaetcs
pesnctopom RS n coctaenset 1...1,5 MA. Pesnctop R3 cnyxut ansa
OrpaHUYeHnss  KOMMEKTOPHOro Toka TpaH3uctopa V4  npu
nepexoaHbIX npoLeccax 1 neperpyskax crabunmnsatopa. Nockonbky
MCTOYHUK  OMOPHOro HanpsH>KeHus nuTaeTcs BbIXO4HbIM
HanpsH>KeHuewM, OTCYTCTBYIOLMM B MOMEHT BKINKOYEHNS
ctabunusatopa, BBedeHa cneuuanbHasa Lenovka 3anycka Wu3
pesnctopa R1, ctabunutpoHa V1 ¢ HanpsbkeHnem ctabunmnsauuu,
PaBHbLIM WM HECKONbKO MEHbLUMM, 4YeM Yy cTabunutpoHa V5, u
pasBasbiBatowero anoga V2. Korga Ha crtabunusatop noparoT
HanpskeHue, 4depe3 pesuctop R1, guog V2 u TpaHsuctop V6
NpoTeKaeT TOK, AOCTAaTOYHbIM AN OTKPbIBAHUA TpaH3UCTOpoB V3 U
V4. ocne Toro kak ctabunusatop BOMAET B HOPMarbHbIA PEXUM
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paboTbl, guoa V2 oTknoyaeT uenb 3anycka. TpaHsucTop V3 (a npu
BonbLuMX ToYKax Harpy3ku n V4) cnegyeT yCTaHOBUTL Ha paamaTtop.
Ecnn crabunusatop Bo3Oy)XgaeTcss Ha BbICOKMX 4acToTax,
nogbupatot getanu uyenodkn R7C1. B cnyyae nnoxoro 3anycka
ctabunusatopa npuv MOAKMIOYEHHON Harpyske U MWHUMarbHOM
Hanps>XeHun Ha ero Bxopde, nogbupatT pesnctop R1 (ymeHbLiaoT
ero conpotusneHue). lNogbopom pesuctopa R3 yctaHasnmsaroT
YPOBEHb OorpaHunyeHust Toka (2...2,5 A). CtabunmnsaTtop nogknoyatoT
K BbINPSMUTESO, pacCYUTaHHOMY Ha TOK Harpyskm He meHee 1 A.

Ctabunusarop Hanps:keHusa 10B,1A ¢ noneBbIM
TPaH3UCTOPOM

Cxema crabunusatopa Ha BbIxogHOW TOoK A0 1 A, nokasaHa Ha
pucyHke. 30eCb Harpyska BKMAlOYMeHa B Uenb  KOJJeKkTopa
perynupyrowlero TpaHauctopa V6. Crabunusatop YyCTOMYMB K
NOBbILWEHHbIM TeMnepaTtypamM M XOpOoLlO 3aluuuieH OT neperpysok.
KoadbdpmumeHTt ctabunmnszaumm 240 (npu Toke Harpysku go 0,5 A),
BbIxogHoe conpotuereHne 0,08 Om (B uHTepBane TOKa Harpysku
0,02...0,5 A; B npepenax usmeHeHus Toka Harpyskm 0,5...1 A
BbIxogHoe conpotmeneHne okorno 0,03 Om), KoappuumeHT
nogasneHns nynocaunn 60 gb; TOK KOPOTKOro 3aamblkaHus 60 MA.

Ob6pasuoBoe HanpsbkeHne, cHMMaemoe co cTabunutpoHa V5,
CpaBHMBaETCs Ha TpaH3uctope V7 C BbIXOOHbIM Hanps>KeHUEM.
KonnekTopHbi TOK TpaH3ucTtopa V7, Hecywun WHdopmaumio o
pe3ynbTaTe  CpaBHEHWUs, SBNAETCA  YyNpaBnsloWMM  TOKOM
TpaH3uctopa V6. bnarogaps Tomy, 4To TpaH3ucTtop V6 BKITHOYEH Mo
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cxeme C obWnMM 3MUTTEPOM, KOIMDULMEHT YyCUNEeHUss B neTne
oTpuuaTtesibHou obpaTHOM CBA3M MONy4YyaeTca AOBOSMbHO OONbLUMM,
4YTO MO3BONAET MOMYyYUTb XOPOLUME BbIXOOHbIE XapaKTepPUCTUKU.
Crabunusaums HanpskeHust  yrydweHa 3a CcyeT  nuTaHus
ctabunutpoHa V5 OT uUCTOYHMKA CTabunbHOro TOKa Ha MNOSIeBOM
TpaHsucTope V2. Ouog V1 cnyxuT ans cosgaHns HebonbLlloro
(okono 0,7 B) 3akpblBatoLero HanpsikeHusl, NpunoXXeHHoro Kk 6ase
TpaH3uctopa V6 4epes pesuctop R1, OtoT amon obecneumBaet
HaZleXXHOe 3aKpbliBaHWe perynupylowero TpaH3ucTopa aaxe npu
MakcumarnbHO [OMNyCTUMOW TemnepaType ero kopnyca (+45°C).
OCHOBHbIMM 9neMeHTamMu YCTPOUCTBa 3awuTbl cTabunusatopa oT
neperpysoK no BbIXOAHOMY TOKY SIBAISAKOTCA TpaH3ucTop V9 1 gatyuk
Toka V8RS, Ha KOTOpPOM BblAENAETCA cUrHan neperpysku. Hanuuuve
AaTyvMka ToKa MNOoYTU He yXydwaeT BbIXOAHbIX NapamMeTpoB
ctabunusartopa, Tak Kak curHan oTpuuatesibHon obpaTHOW CBA3N
CHUMaeTc4 nocrne partyuka Toka. [logpobHoe onucaHne
cTabununsatopa npveegeHo B [21].
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A

Perynupyembin ABynonspHbIN UCTOYHUK NMUTAHUA

B nabopatopun pagnontobutens kak npaBumno, ecTb perynmpyemMblii
CTabununanpoBaHHbIN BNOK NuUTaHus. [Jo6aBMB K HEMY HECITOXHYIO
NPUCTaBKy, MOXHO MNOMyYUTb OBYMOMNAPHLIA WUCTOYHUK MUTAHUA.
Cxema Takou npuctaBku nsobpaxeHa Ha pucyHke. OHa paccymnTaHa
Ha paboTy COBMECTHO CO CTabwurMs3aTtopoMm, MMEKLWNM BbIXOLHOE
Hanps>keHne 12 B n makcumarnbHbIM TOK Harpyskmn 2 A. lpucTtaBka
OCHallleHa ycunuTeneM MOLWLHOCTM Ha  TpaH3ucTopax, u4To
nossonunio  yeenuuntb  KI ycTtpomctBa npu  M3MEHEHUU
COMPOTUBMNEHUS HArpys3Kkn B LUMPOKMX Npeaenax.

V%
KTEOFE

+6 8

RS
390

oy (72 B) !

K4 390

K CITICOUHHI AT T

CooTHoLeHne BbIXOAHbIX HanNpPs>KeHUM MUCTOYHMKA MOXHO
n3mMeHATb B npegenax 0,6...1,6 nepemeHHbIM peauctopom R2. lNpwu
COOTHOLLUEHNN, paBHOM 1, MakCUMarnbHbIA TOK Harpyskm Kaxkaoro
nneya pasek 2 A, Npu KpanHUX e 3Ha4eHnax ero crnegyeT CHUXKaTb
B 1,5..2 pasa. [llpuctaBka paboTtaet nogobHo cTabununsaTtopy
HanNpsXkeHUss C  napanfieNbHO  BKMHOYEHHbIM  perynupyroLmm
anemeHToM. OnepauyuoHHbIM  ycunutens A1 cpaBHMBaeT
Hanps>keHne Ha BbIXO4E PEe3NCTUBHOIO AenuTens HanpskeHus
RIR2R3 ¢ HanpshkeHem Ha BbiBoge «Ob6wW.» yCUnuTens MOLLHOCTH
V5 V6. PasHuya wmexagy 9TUMKM  HanpsKeHUAMM CBOAUTCHA K
MUHUMYMY COOTBETCTBYHOLLMM N3MeHeHneMm HanNps>KeHUs
cmewleHns TpaHauctopa V3. Uenodka V1V2R4 cnyxut ans
HayarnbHOW YCTAaHOBKN HaNpsXXeHUs CMeLLeHUs 3TOro TpaH3ucTopa.
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Ecnn  HeobGxoguMmo yBenMUUTb BbIXOAHbIE HANPSPKEHUS  nned
npuctasku ¢ 6 o 12 B, Hy)XXHO Hanps)XeHne ee NUTaHUs NOOHATb 40
24 B » 3aMeHUTb ornepauuoHHbin yeunutenb Ha K1YT401B6. lMpu
9TOM, pasymeeTcs, noTpebyeTcss COOTBETCTBYKOLlEee WU3MEHEHUE
(yBenn4yeHune) conpotmBneHnsa pesumctopoB R4 un R5. OnucaHue
NpuUcTaBku NpuUBoOANTCA B[22].

Bnok nutanua Ha TBK - 110 JIM

Brok nnTaHnA obecneunBaeTr  OBynongpHoe BbIXO4HOE
HanpskeHne, KoTopoe MOXHO Wu3MeHaTb oT 5 po 25 B.
MakcmanbHbIn - TOK  Harpyskm MoxeT pgocturate 1 A, [lpwm
NpeBbILLEHNN JTOr0 TOKa WM KOPOTKOM 3aMblkaHUW MO BbIXo4y
cpabaTtbiBaeT YCTPOMCTBO 3alMThl U BbIXOQHOE HaMpshkeHue pesko
CHWKaeTCsl OAHOBPEMEHHO Mo obomm kaHanam. TpaHchopmaTopbl
T1 n T2 BKIOYEHbI KaK NOHWXaloLWme, Kaxablii U3 HUX «paboTtaeT»
Ha oba kaHana. Bbinpsmutenu BbinonHeHbl Ha anogax VD1- VD4,
BbINPSIMIIEHHOE HanpsXeHue criaxusaeTcs koHgeHcaTopamu C1 um
C2 cpaBHUTENBLHO BOMbLUOKM emKOoCcTU. Ha TpaHaucTtopax VT1, VT2,
VT10 cobpaH N0 KOMMNEHCAUMOHHOMW cxeme cTabunuaaTtop
HanNpsH>KeHUs KaHana NOSIOXKUTENbLHOM MNOMAAPHOCTU, a Ha
TpaHanctope VT9 u crabunutpoHe VD5 - NCTOYHMK 0BpasLoBOro
Hanps>keHust Onga aToro crabunuisatopa. BeixogHoe HanpspkeHwe
ctabunusatopa perynupyrotT nepemeHHbIM  pe3suctopom  RS.
TpaHauctop VT7 wn pesuctop R3 cocTaBnawT Yy3en TOKOBOWU
3awmnTbl. Korga TOK Harpysku npesblllaeT 3aJaHHOEe 3HadeHue,
TPaH3MUCTOP OTKPbIBAETCS U CTabunuaaTop HanpshkeHns nepexoaut
B pexum crabunmusaumm Toka. B kaHane oTpuuatenbHom
NoNAPHOCTN cTabunmaaTop HanpskeHuss cobpaH Ha TpaH3ucTopax
VT4 - VT6, a y3sen TOKOBOMW 3awuTbl - Ha TpaH3uctope VI8 wu
pesanctope R4. O6pasyoBbiM  HanpsbkeHnem  gnd  3T0ro
ctabunusatopa CnyXuT BbIXOAHOE HanpsikeHne crabunmsatopa
KaHana nonoXuTesribHOW NMONAPHOCTU, KOTopoe Yepe3 pesucTtop R7
noctynaet Ha ©6asy TpaH3ucTtopa VT4. [MoaTtomy npu namMeHeHun
NnepeMeHHbIM  pe3nctopoM RS HanpskeHust  NoNoXUTEnNbHOMU
nonspHoctTn OyaeT U3MEHATbCA UM BbIXOQHOE  HaMnpsbKeHue
oTpuuaTtenbHoM NONApHOCTU. YTOBbI 3TO M3MEHEHME MPOUCXOANITO
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CUHXPOHHO M 06a BbIXOOHbLIX HaNPskeHust ObiNM  MakcumaribHO
paBHbl, pe3uctopbl R7 u R8 nogobpaHbl € OAWMHAKOBbLIMU
COMPOTUBIIEHUSMU, a B LeNb CcTabunuTtpoHa BBEeAEHbl BCTPEYHO -
napannenbHo BKMtOYeHHble Aaunoabl VD6 mn VD7. lNpn HopmarnbHO
paboTalolwemM Onoke NUTaHUA HanpspKeHWe, CHUMaemoe C obLien
TOYKM COEOMHEHUS PEe3NCTOPOB OTHOCUTENbHO obLiero npoBoaa,
paBHO HyIMO 1 TpaHaucTop VT3, Ha 6a3y KOTOporo nocrynaeTt 370
HanpspKeHue, 3akpbIT.
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Kpome ykasaHHbIX yHUpULMPOBaHHbLIX TpaHcdopMaTopos, B Broke
MOXHO MCMOMb30BaTh TakKe rotoBble TpaHcdopmaTopbl TC-31-1,
nnbo oanH TpaHcdopMaTop MOLWHOCTLIO He MeHee 60 BT ¢ aByms
BTOPUYHBbIMM OOMOTKamMu  HanpsbkeHmem no 27...30 B npu Toke
Harpy3ku go 1A.
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TpaH3nctop VT1 moxeT ObiTb KT815A - KT815I, KT603A - KT603I',
KT608A, KT608b; VT2 - KT819A, KT819I, KT805A, KT805b,
KT808A; VT3, VT7, VT10 -KT3102A - KT3102B, KT342B, KT312B,
KT315B - KT315E; VT4, VT8 --KT3107A - KT3107K, KT361B -
KT361E; VT5 - KT814A-KT814l, KT816A - KT816I"; VT6 -KT818A
- KT818I; VT9 - KMN3034, KMN303E, KIM302A, KI1302b, KI1307A,
KM3076. Ouoabl VD1 - VD4 - 0242, 02426, [0245, KO202A -
KO202K vnu anHanormnyHble mowHble; VD6, VD7 - KO1056, KO 1051,
KO103A, KO103b6, a Takke gpyrne KpeMHueBble BbINPAMUTESNbHbIE
avoapbl. CtabunutpoH VDS - KC133A, KC139A, KC147A.

MowHbie gnoasl VD1 - VD4 moxHO ncnonb3oBatb 6e3 pagnaTtopos,
a BOT TpaH3uctopbl VT2 mn VT6 HeobxoouMmo yCTaHOBUTb Ha
pagmaTopbl 06LLeii Nnowaabio NoBepxXHOCTH He MeHee 200 cm?.
[Mpn npoBepke paboTbl Bnoka B cnyvyae HeO6XO0OMMOCTU N3MEHUTL
avanasoH  perynupoBKM  BbIXOOQHOMO  HamnpsbhkeHus — criegyeT
nogobpatb pesnctop R6. 3HadeHMe Toka cpabaTtbiBaHUSA 3alUUThbI
MOXHO YycTaHOoBUTb nogbopom pesuctopoB R3 m R4. PucyHok
nedyaTtHoM nnatbl M nogpobHoe onucaHne 6roka nUTaHus
npuBogaTcd B [23].

CtabunnuanpoBaHHbIN NCTOYHUK NUTaHUA + 40B, 1.2A
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OTOT UCTOYHUK NUTAHUS NPUMEHSANCA NS NUTaHUS NMIOOUTENbCKOro
ycunutens MmoLHoct 34 1 nmeet Hennoxme napameTpbl:

BbIxOAHOe HanpskeHne 40B, Tok Harpysku 1,2A, KoappuumeHT
ctabunusaummn > 100. Ero nogpobHoe onncaHne npmsogutcs B [24].

KoMOGuHMpoBaHHbIN fTabopaTopHbIN 610K NUTaHUA

OT10T nabopatopHbii  O6nok nuTaHus crnocobeH obecneynTtb
cTabunusauuio kak Toka, Tak U HanpsbkeHust. OCHOBOW €ro Cry>xuT
9NIEKTPOHHLIM  CTabunusatop - WMEHHO OH onpedendeTr Bce
BbIXOHble napameTpbl ycTponcTtea. [1pn cpaBHUTENLHON CXEMHOW
NpocToTe CcTabunu3atop MMEET XOopowre napameTpbl, NPOCT B
aKcnnyarayumu.

OCHOBHbI€ TEXHUYECKME XapaKTEPUCTUKHN :

B peXvMmMe cTabunmsaumm HanpsikeHus

BbixogHoe HanpsihkeHue, B, npu Toke Harpyskm 1,5 A............ 4.12
KoadhUUMEHT CTABUNMBAUNN .......cevneeeeeeeeieeeeieeee. 500...1000
HanpsbkeHune nynbcaumi, MB, He BOMEe ........ccoevvvviiiiiiiiiieieeee, 5
BbixogHoe conpoTmMBIIEHNE, OM .......ccovviiiiiiiiieiii e 0,05
B pexunme ctabunmnsaumm Toka

BBIXOOHOM TOK, A . oot 0,05...1,5
BbixogHoe conpoTmBrieHne, KOM, HE MEHEE . ..........cccevvnneennn... 1
HanpsbkeHne nynbcaumin, MB, He BOMee, ..........covvveeeeeeeeneeeennnnen, 5
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Cxema ©Onoka nokasaHa Ha pPUCYHKe. YNPOLEHUS CXeMbl W
NoslydeHust Npu 3TOM 3HAYUTESTbHOIO BbIXOL4HOMO Toka - 4o 1,5...2 A
yaanocb 4obuTbCs UCMONb30BaHNEM B PErYIIMPYHOLLEM 3fIEMEHTE
Brnoka MowHOro nonesoro TpaHauctopa VT4, nmerowero 60nbLUyto
KPYTU3HY xapaktepuctnkn  (100...150 MA/B). 31O nosBonuno
NonyyYnTb OOBOSIbHO OONbLION  KO3(PUUMEHT cTabunusauum
HanNpPs>KeHUs1 NpU  UCMONb30BaHUN B YNpaBfdloWeEM 3dflIeMEHTe
TONbKO OgHoro TpaHauctopa VT2. Ho gna Toro, 4tobbl perynu-
pylowmin nonesor TpaH3nctop obecrneymBan 60SbLION BbIXOAHOW
TOK, Heo6xoaAMMO noJaBaTb Ha 3aTBOP OTKpbIBalOLEe HanpsXXeHne
10...20 B. Tllo aTtor npuumHe B 6noke npeagycMOTPEHbI [ABa
NCTOYHMKA Ha HanpskeHne 20 B. OQnH U3 HMX - MOLHbIN Ha gnoaax
VD3, VD4 -cnyXuT WUCTOYHMKOM Harpy3o4yHOro TOKa, a BTOPON -
ManomolwHbin Ha aumopgax VD1, VD2 - nutaeTr ynpaBnstowumm
9aNeMeHT. VICTOYHMKM NUTAKTCA KaKabl OT MOSMOBUHbI BTOPUYHOM
obMoTKM ceTeBoro TpaHcdopmatopa T1. B crabunusatop
HanpskeHust  BXogaT,  kpome  perynupytowero  (VT4) n
ynpasnsowero (VT2) TpaH3UCTOpOB, N3MEPUTESbHbIN SNEMEHT Ha
pesuctopax R9 - R11 n koHaeHcaTtope C3 1 NCTo4HUK 06pa3LoBoro
HanNpspKeHUs1 - napamMeTpudecknin ctabunmsaTop Ha TpaH3UCcTope
VT5 un crabunutpoHe VD8. BbixogHoe HanpsbkeHue perynupytoTt
nepemMeHHbiM pesuctopom R10. Ctabunusatop Toka COCTOUT U3
MCTOYHMKA o06pasuoBoro HanpskeHnsa (TpaHauctopa VT3 w
ctabunutpoHa VD7), patyuka TOKa Harpysku (pesuctopa R6),
ynpasnswowero anemeHta (OY DA1). Perynupyrowum anemMeHToMm
ctabunusatopa TOKa CRNyXuT TOT Xe TpaHsuctop VT4, Ha
TpaH3auctope VT1, anogax DV5, VD6 n ceetognoge HL1 cobpaH
y3en unHgukauum 6noka. Ctabunuampyembii TOK yCTaHaBnuMBaroT
nepemeHHbiM pesuctopom R8. B pexume crabunusayuu
HanpspkeHus TpaHancTop VT2 paboTtaeT B IMHENHOM pexume, a OY
DA1 HacblweH n B paboTe He yyacTByeT. B pexume ctabunusaymm
ToKa, HaobopoT, OY paboTaeT B JIMHEMHOM pexume U ynpasnsieT
TpaHanctopom VT4, a TpaHsuctop VT2 3akpbIT. [lepexog w3
pexuma ctabunuaaumm HanpskeHus B pexum crabunmsayum Toka
NPOUCXOOUT aBTOMATUYECKWU, MPU YBENUYEHUN TOKa Harpysku Ao
YCTAHOBSIEHHOIO 3HadeHusi. BbixogHOe HanpskeHne npu 39TOM
yMeHbLUaeTcs. Ecnn conpoTMBneHne Harpysku yBenuymBaeTcs, TO
yBENUYNBAETCS BbIXOAHOE HanpsXXeHue OO YCTaHOBEHHOro
3HayeHus, nocre 4Yero ONOK nNepexoguT CHOBa B  PEXUM
cTabunmsaunmn HanpsPKEHUS.
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[Mpn 3aMblKaHMM BbIXOOHOM Lienu YCTPOUCTBO OCTAETCH B pexume
cTabunmsaumm ycTaHOBMEHHOro TOKA, a BbIXOQHOE HanpsiKeHue
yMeHbLUaeTcs 0o Hynd. [oatomy neperpyska no TOKy YCTPOUCTBY
He rpo3nT. [locne ycTpaHeHUss MPUYUHBLI  3aMblKaHUS UK
YMEHbLUEHNA TOKa HarpyskM HWXEe YCTaHOBMIEHHOro YCTPOMCTBO
aBTOMaTUYECKN MEPEXOANT B PeXMM CTabunusaumm HanpsKeHus,
cBeToamop racHeT. Takoe kayecTBo nabopaTopHoro 6yoka nMTaHus
Nno3BondeT yCcTaHaBnMBaTh ONA KaXO0ro KOHKPETHOro criydas csoe
3HayeHne MakcumarbHO OOCTUXMMOIO TOKa Harpys3ku n Tem cambiM
obecneunTb 3alUMUTy OT Neperpyskn Kak UCibITyeMoro yCTpOMCTBa,
Tak u camoro 6noka. brnok noseonsieT nonyyaTb U MeHbLUEE, YEM
0,05 A, 3HadeHue cTabunmnanmpyemoro TOKa, HO B 3TOM Criyyae
Heobxoaumo  obecneunTb 6Gonee nnaBHOe  perynupoBaHue
HanpspkeHnst Ha HeuHBepTupyowem Bxoae OY DA1. OTo MOXHO,
Hanpumep, caenaTb BKAKYEHMEM MEepeMeHHOro pesnctopa
conpotuenieHnem 470 OM MeXxay HMXHMM MO CXEeMe BbIBOAOM
pesnctopa R8 n Toukon coeanHeHnsa pesunctopa R6, ctabmnutpoHa
VD7 w crtoka TpaHauctopa VT4. Kpome ykasaHHbIX Ha cxeme, B
6rnoke MOXHO wucnonb3oBaTb TpaH3auctopbl KT361A, KT361B -
KT361E, KT208A - KT208M, KT209A - KT209M (VT1); KT3102b
(VT2); KIM103I (VT3, VT4). TpaHaucTtop VT4 npu ToKe Harpy3ku 4o
1... 1,5 A moxHo 3ameHuTb Ha KI1901B, Ecnun xe Heobxoammo
YBENMMYUTL TOK Harpyskm o 2..3 A, TO HagoO wUnn YCTaHOBUTb «B
napannenby» ABa TpaH3ucTopa KM901A (KM9016), wnn xe
npumMmeHnTb oanH KMN904A, npn aToM HUKakMX nepepenok B 6noke
He Tpebyetcd. Ho B nocrnegHeM cnyyvyae HWKHUAA npegen
pPerysiMpoBKN BbIXOOHOIO HanpskeHusa nogHumetcsa go 5...6 B.
Ovoabl VD1, VD2, VDS, VD6 moryT ObITh ntobbimn 13 cepumn KO 105,
a Takke un3 cepun KO521, KO522. [0220. Ouogbl VD3, VD4 -
KO201A, KO2026 - KO202P, 0214, 0215, 0242, [0243.

B kayectBe ceTeBOro MOXHO WCMNOSb30BaTh YHUPULNPOBAHHLIN
TpaHcdopmatop TIM266 nnu TIM267, TMM278. Nogutcsa n niodon
Apyron TpaHcopmaTop C MarHUTONPOBOAOM CEYEHNEM HE MeHee 5
cM° W BTOPWYHON OOMOTKOM, Kaxaasi MOMOBMHA KOTOPOIA
obecneunBaeT nepemeHHoe HanpshkeHne 12,5..14,5 B npu Toke
Harpy3kn 2 A. PWUCYHOK neyaTHOW nfiatbl M MOSIHOE OnNucaHue
npueogAatcs B [25].
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Brnok nutaHua 1...29B, 2A

Bo MHOrMx coBpeMeHHbIX cTabunmusaTopax Ans YynyydweHun ux
Ka4yeCTBEHHbIX nokasartenem NCNOnb3yHT onepaunoHHble
ycunutenu, obnagawowme  60nbwnM Ko3ppUUNMEHTOM yCUNEHUS
n crabuneHbiMn  xapaktepuctukamu. OfHaKO OTHOCUTESNbHO
npoctass Mmoandukaumst TpaaMLUoOHHOIO No CXeme TPaH3UCTOPHOro
ctabunusatopa no3BonsAeT 3aMeTHO YIyyYluUTb ero TeXHU4eckue
XapaKkTepuUCTUKN N nabexaTb HEKOTOPbIX TPYAHOCTEN, BO3HUKAIOLLNX
Npu  KOHCTpyMpoBaHUM cTabunmsatopoB ¢ npumeHeHnem QY
(ocobeHHO B yCTpoMCTBax C perynupoBaHMEM  BbIXOL4HOIMO
Hanps>KeHUst B LUIMPOKMX npegenax). Bbicokun koappuumeHT
cTabvnusauum onucbiBaemoro 6rnoka nuTaHua  obycnosneH
NPUMEHEeHNeM YyCUnNuTens ¢ AMHaMn4ecKon Harpyskom.

NcTouHnK 00pasyoBoro HanpsKeHuss cobpaH Ha MnosieBoM
TpaH3uCTope, 4YTO [[aeT BO3MOXHOCTb CHU3UTb  BbIXOOHOE
conpoTmeBneHne  crabunusaTtopa n NoNy4nTb rnybokoe
perynmpoBaHue BbIXOAHOIO HanpsiKeHUs.

OCHOBHBbIE TEXHNYECKME XapaKTeEPUCTUKN:

HanpsibkeHne Ha Bxoge ctabunuaartopa, B..........ccccooovennenen... 30
[Mpepenbl perynnpoBaHna BbIXOLHOIMO HanpshkeHus, B. ..... 1...29
MaKkcManbHBIN TOK HAMPY3KU, A.....eieeiiiiiieeeeeeiie e e e e e 2
KoadbdpmumeHT ctabunmsaymm HanpskeHus, ab....................... 60
BbixogHoe conpoTUBIIEHNE, MOM ...........coevviiiiiiiiieeeiii, 5....10

CtabunusaTtop HanpsbkeHns COCTOUT U3 OBYX YycunuTenem c
ANHAMNYECKON Harpyskor C nocnegoBaTernbHbIM YrpaBrieHNeM.
[MepBbIn cobpaH Ha TpaHaucTopax V13, V12, rae V13 Bkno4eH no
cxeme ¢ obwmum 3atBopom, a V12 - ¢ oOLLUMM KOMNSIEKTOPOM: BTOPOU
- Ha TpaHauctopax V14, V15 (V14 - ¢ obwmum amnttepom, a V15 - ¢
obwum konnektopom). CwurHan obpaTHOM CBA3M C OBUXKKA
pesmctopa R9, npunoXeHHbIn K WUCTOKY TpaH3uctopa V13,
ycunmBaetcs 6e3 WHBepTMpoBaHMs dasbl U NocTynaeT Ha 6asy
TpaH3uctopa V14. Tpanauctop V13 paboTaeT B pexume, 65M3KoM K
OoTCceyke Toka. HanpsihkeHne mexay UCTOKOM M 3aTBOPOM SABNSETCS
B cTabunnsatope obpasyosbiM.  Llenb R2R3V11 cnyXut Tonbko
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Ans  TemnepaTypHOW KOMMeHcauuuM MU3MEHEeHUst TOoKa CToka
TpaH3ucTopa V13 (6e3 Hee npu 3aMKHYTOM Ha oOLWMiA NpoBOS
3aTBope aTOro TpaH3ucTopa BbIX0QHOE HanpsbKeHne
ctrabunusatopa wuaMeHsietca Ha 3..5 % B TemnepaTtypHOM
nutepsane 20... 50°C). C «konnekrtopa TpaH3uctopa V14
NPOVMHBEPTUPOBAHHbBIA N YCUNEHHBIA CUrHanN nepegaetcs Ha 6asy
MOLLHOro perynupytowero TpaH3auctopa V15. Ynpasngowmm
9NIeMEeHT nUTaeTca OT napameTpuyeckoro crabunusatopa Ha
ctabunutpoHe V10 un TpaHsuctope V9. [ns nonydyeHuna Gonee
BbICOKOro KoddhdmumeHTa UCNONb30BaHNSA Hanps)KeHUsi OCHOBHOIMO
Bbinpamutena V1-V4 ctabunusaTtop Ha TpaHauctope V9 nutaetcd
OT YMHOXUTENS HanpsbkeHus Ha guopax V5--V8 mn koHpeHcaTopax
C1, C2. YMHOXUTENb MNOAKMOYEH KO BTOPUYHOMN obmoTKe
TpaHcdopmatopa T1. Jlamna H1 cnyxut AOnsg orpaHuyeHus
KONJIEKTOPHOIro ToKa vepes TpaHauctopbl VI, V14 n 6a3oBoro toka
TpaH3ucTopa V15 npu KOpPOTKOM 3aMblKaHWUW B LENW Harpysku, a
TaKke ONa  unHOukauum neperpys3kn. B MOMEHT neperpysku
BCrneacTBme Bo3pacTaHusi ©aszoBoro Toka TpaH3uctopa V15
NPOUCXOOUT CHWXKEHME HanpshKeHUs Ha BXo4e napamMeTpuyvecKoro
ctabunusatopa o yposHsa 30 B, roe 31O HanpsbhkeHwe noyTu
NOSIHOCTbKD nagaeTr Ha namne H1 3a BblMETOM nNageHus
HanpsXkeHnst Ha TpaHauctopax V9, V14 n smntTepHOM nepexoae
TpaH3auctopa V15. Tok no aton uenu He npesbiwaeT 120...130MA.
4YTO MeHblle npeaesibHoO JOonyCcTUMOro Afns ee anemeHToB. B
cTabunmsatope UCcnosib3oBaH NPOBOMIOYHbIA NEPEMEHHbIN PE3NUCTOP
C ponyctumon MolHocTblo pacceuBaHna 3BT (MMB-3, [M13-40).
TpaH3nctop V13 Heobxogumo nogobpaTb C ManbiM 3Ha4YeHUEM
HayanbHOro ToKa CToKa TOSbKO TOr4a HWXKHSAS rpaHuLa BbIXOLHOIo
HanpsbkeHust ctabunuaatopa byget 6nm3ka kK 1B. Tok cToka aToro
TpaH3UCTOpa MNpPU HanpsbKeHUU mMexagy cTokom m mctokom 10 B um
3aTBOpe, 3aMKHYTOM Ha MWCTOK, [JOofmkeH ObiTb B npegenax
0,5...0,7MA. lNpun mMoHTaxe ctabunuaatopa mexay anogom V11 u
TpaH3auctopom V13 Heobxoammo obecneunTb XOpoLuni TEnnoBOM
KOHTaKT, ANs 4ero AOCTaTOYMHO CKMAEUTb MX Kopryca. TpaH3ucTop
V15  xenatenbHo BbiGpatb €  GoONbWMM  CTATUY4ECKUM
KoappuymeHToM nepepadm Toka Oasbl. Kpome ykasaHHbIX Ha
CXeMe, MOXHO WCMOSfb30BaTb KPEMHUEBLIE TPAH3UCTOPbLI CEPUN
KT203, KT208. KT209. KT501, KT502, KT3107 (V12), KT814,
KT816 (V14), tpaH3ucTopbl K.T815, KT817 ¢ nobbiM OyKBEHHbLIM
nugekcom, KT807B (V9),KT803A, KT808A, KT819 c nwobbim
BGykBeHHbIM uHagekcom (V15).
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B cTtabunusatope MOXHO NPUMEHUTb U repMaHuEBbIE TPAH3UCTOpPbI
MIM40A, a Takke nobble n3 cepuin MIM20, MI21, MIM25, MI126
(V12). T'T402, I'T403, MNM213-M215 (V14). Bmecto KC527A MOXHO
NPUMEHUTb CTabUNMNTPOHDI 1813, 108141 (no aBa
nocneposatenobHo), [1810, [0814B (no Tpwu nocnenoBaTenbHO).
TpaH3nctopbl V9 n V14 xenaTenbHO yCTaHOBUTb Ha HebornbLine
pagmaTopbl (C nonesHoii nnowagsto 20... 30 cm?). na TpaHaucTopa
V15 HeoOxogum pagmatop. C uenbto obnerdeHns TenmnoBoOro
pexuma 3TOro  TpaH3ucTopa NpedyCMOTPEHO  CTyrneH4yaToe
N3MEHEHNE HaNpPsKeHUa Ha Bxoge cTtabunusatopa Tymbnepom S1,
paccynTaHHbIiM Ha Tok 2A. B nonoxeHun 1 Ha Bxog ctabunusartopa
nogaetcs 15 B, a B nonoxeHuun 2 - 30 B. Korga Tymbnep HaxoguTcs
B MOJSIOXXEHUN 2 N COMNPOTUBIIEHME HArpy3kn GrM3KO K MUHUMYMY,
CTabunmMsaMpoBaHHOE Hanps>keHne He criegyeT ycTaHaBnNuBaTb
MeHee 15B. CeTteBou TpaHcdopmaTop HamoTaH Ha
mMarHutonpoBoge TpaHcdopmatopa TC-60. [lepBuyHass obMoTKa
ocTaBneHa 6e3 n3aMeHeHus, BTOpnYHasi nepemMoTaHa; oHa COAEPXKUT
200 sutkoB (no 100 BUTKOB Ha Kaxaylo KaTyuwky) nposoga [19B-2 -
1,16. BosHukawwy nHorga B ctabunmsaTope BbICOKOYACTOTHYH
reHepauuilo MOXHO nModaBuTb MO0 yBenuyYeHnem HoMUHana
koHaeHcaTtopa C6, nnbo BkM4veHWeM B Lenb Gasbl TpaH3ucTopa
V15 pesuctopa conpotusneHmem 5...10 Om mowHocTbio 1 BT. [Ons
obecneveHns ycTonunson paboTbl CTabmunuaaTopa ero MOHTax HyX-
HO BbIMOMHATL MPOBOAHUKAMW MUHUMAIIbHOW ASIMHbI, UMERLWMMN
bonblioe cevyeHne TokonpoBoswer xunbl. lNonHoe onucaHwne
6rnoka nuTaHna npueoauTcA B [26].

PerynﬂTop Hanps>XeHus C orpaHnyuTerniemM Toka

Ha pucyHke nokasaHa cxema npOCTOro perynaropa HanpsKeHus,
nossongawoLlero perynupoBaTtb  BbIXOQHOE  HanpshKeHue
NPaKTU4ECKN OT HYNA OO0 MOJSIHOrO HarnpshkKeHUs NUTaHUs. a Takke
ycTaHaBnmeaTtb (pe3nctopom R5) MakcumanbHbIi OTAaBaeMbl B
Harpysky B npegenax ot 10mMA pgo 3A. BxogHoe HanpskeHue
yctporctBa 12...15B. OcoBeHHOCTbIO yCTpOMCTBaA ABNSAETCS
BKNOYeHMe TpaH3uctopa V3, obpasylulero uenb orpaHndeHus
Toka. Takoe BKfOYeHMe obecnevmBaeT Manyk TemnepaTypHyH
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3aBMCUMOCTb Mopora OrpaHnYeHns, NOCKOSbKY HanpsbkeHwe Oasa-
9MUTTEpP 3TOro TpaH3UCTopa KOMMEHCUpYeTCs HanpshkeHnem 6asa-
aMUTTEP perynupyroLero TpaHsuncrtopa V4.

[Mpenenel perynupoBaHUs MakCMMarbHOrO BbIXOAHOrO TOKa MOryT
OblTb CKOPPEKTUPOBaHbI COOTBETCTBYIOLUM BbIGOPOM HOMUHANOB
pesanctopoB R2 (MUHMManbHoe 3HadeHnme Toka) M R3
(MakcMmarnbHoe 3HayeHue).

V4 2N3055
Ve BO1{3f
K5 500

Bxod
Boixad

VJ ZTA212
Ré 330

Vi 2TX107

L7k

B perynatope MOXHO npumeHuTb  TpaH3uctopbl  KT808A

(V4),KT3102, KT3107. OnncaHne aT1oro yctpomctaea npuBogUTCS B
[27].
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NMapannenbHoe BkNoYeHue crabmnmusartopoB 142EH5

B HacTosiwee Bpemda paguonobutenn LWMPOKO  MUCMNOSb3YIOT
WHTerpaneHble cTabunusatopbl K142EH5A ¢ dukcMpoBaHHbIM
BbIXOA4HbIM HanpshkeHneM. [lpyn KOHCTpyMpoBaHUM MOBUTENBCKON
paguoannapartypbl Ha MUKpOCXemMax TPaH3UCTOPHO -
TPaH3MCTOPHOM JTOMMKN B HEKOTOPbLIX ClyYasix 3Ha4YeHUe BbIXOOQHOro
TOKa 3TOro crabunmsaTopa OKasblBaeTCA  HeOCTaTOYHbLIM.
Xopowmnm BbIXOAOM M3 MONOXEHUS MOXeT ObITb napansensHoe
BKMtoYeHne  aByx  mMmukpocxem  K142EH5A. OnepaumoHHbIN
ycunutens DA1  ypaBHMBaeT nageHWe  HanpskeHuss  Ha
TOoKoM3aMepuTernbHbIX pesuctopax R1, R2. BeixogHoe HanpsikeHue
QY, nogaHHoe Ha BbiBOA 2 MUKpocxembl DA2, Tak BNUAET Ha pexum
ee paboTbl, YTO TOK, MPOTEKAOLWNIA Yepesd Hee, ByaeT Takum e, Kak
yepe3 Mmukpocxemy DA3. lMoaTtomy oOwunr mMakcumanbHO [Jorny-
CTUMbIN TOK YCTPOWCTBa yBenuymBaetTcsa B ABa pasa. C uenbio
npenoTBpaLleHns NOBbILWEHNSA BbIXOAHOMO HanpshkeHus npu pabote
6e3 Harpysku BkNtodeH GannacTtHein pesuctop R6. OY K140Y[7
MOXHO 3ameHuTb Ha K140Y[6. K153Y[6, K157Y12. Heobxoanmo
3ameTuTb, 4To pe3uctopbl R1 u R2 ©Gecnone3Ho paccenmBaloT
MOLLHOCTL okonio 2BT. lNoaTtomy onucaHHbIM Bbille YCTPONCTBOM
uernecoobpasHo nonb3oBaTbCsd fNUWb TOrda, Korga Hernb3d
pasfenuTb Harpysky Ha [Be 4acTu (Hanpumep, Ha OBe Ipynnbl
MUKpOCXeM) C notpebrnsembiMm Tokom He 6oree 3 A m nutatb
KaXXOyl0 4YacTb OT OTAeNbHOM MUKPOCXEMbl, BKMHOYEHHOMW MO
TUMOBOW CXeEMe.

Py Tz 3
+Ugy - A +58
Cf 4000mKx 16 8 2\ K142EH5A
i DAY +
f
2 400({'/;1/0( 168 K 4%%7 C4 200MKx10 8
L K142EH5A
C3 4000mx<168 K2 0,2 _I_ 1 k6 270 |
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NMpocToun ctabunusarop HanpsaxeHUA ¢ 3awmuton ot K3

Crabunusatop obecrneymMBaeT Ha Harpyske perynmpyemoe
HanpsbkeHne ot 15 go 38B npuv HOMMHANbHOM HanpshkKeHun C
Boinpamutensa 42B. Tok Harpyskm - po 3A. KoapdpuumeHT
ctabunusaumm - He MeHee 300, amnnuTyga nynbcaumn BbIXOLHOIO
HanpskeHusi - He bones 5 MB.

Hunskoe BbIxOOgHOE CONPOTMBNEHME OBYCMOBIEHO HaNMMYMEM LENn
obpaTHOM cBA3M NO TOKYy. HanpsihkeHne obpaTHOM CBA3M CHUMaeTCs
c peauctopa R7 n noctynaet B uenb 6a3bl TpaHaucTopa T2.
TpaHcdopmatop nuTaHus crtabunu3atopa MOLWHOCTLI  OKOJIO
100BT. TpaHsuctop T1 MOXHO ucrnonb3oBaTb Tunos KT803[,
KT808[. T2 - niobon mn3 cepun 'M321. TpaHauctop T1 cnepyet
yCTaHaBnMBaTb Ha paguatop, crnocobHbin paccemBatb o 70BT
TennosonM MowHoctTM. Ecnu  npm  ymeHblleHMn  BbIXOOHOrO
HanNpsHKeHUs COOTBETCTBEHHO YMEHbLUNTb HanpsbkeHue,

nocTynawwee C BbINPAMUTENs, pasMepbl pagnaTopa MOXHO
CYLLIECTBEHHO YMEHbLUNTb.
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TpaH3nCTOpPHbLIN cTabunusarop ¢ 3awmton ot K3

Ha pucyHke nokasaHa cxema ctabunusatopa HarnpsbkeHusa cC
BbIXOAHbLIM TOKOM 00 3A, B KOTOPOW UCMOSIb3YeTCHA aHanornyHbIu
cnocob 3awmtel. C nomowpb nepeMeHHoro pesuctopa R7
HanpspkKeHne na Harpyske, MOXHO M3MEHATb B npedenax ot 15 go
27B, a c nomoLlbio nepemeHHoro pesuctopa R3 MaMeHsTb TOK
cpabaTbiBaHus 3awmTbl B npegenax ot 0,15 go 3A. HomuHanbHoe
BXOAHOE HanpshkeHune atoro crtabunusatopa 30B, koapdpuumeHT
ctabunusaummn He MeHee 300, amnnuTyga nynbcauuMyv BbIXOOHOMO
HanpspkeHust He 6onee 10 MB.

Ecnn ctabunmnsatop nnoxo pabotaeT nNpu MarnbiX TOKax Harpysku,
HY)XHO YMEHbLUUTb COMPOTUBIIEHNE [OENUTENS HanNpsH>KeHus
R6R7R8, nnbo HarpysauTb BbIxog cTabunmsatopa MNOCTOSHHbLIM
pPe3nCTOPOM, OAHAKO 3TO CHWXKaeT ero K. n. 4. [oatomy nydwe
3aMeHUTb TpaH3ucTop T1 Ha Opyrod C MEHbLUMM 3HaYeHueMm
KoadpdumumeHTa ycunenmnsa. Ecnn ctabunusatop nocrne neperpysku
He BO3BpallaeTcss B paboyni pexum aaxe Mnpu OTKIHOYEHHON
Harpyske (3To siIBfieHWe 4YacTo Habngaetcsa npyv Manom 3Ha4YeHun
YCTAHOBIEHHOr0 ToOKa cpabaTbiBaHNa 3awuTbl, TO €CTb nNpu
MakcumanbHOM conpoTusneHmn pesuctopa R3), Heobxogumo
YMEHbLWNTb conpoTmBneHune pesnctopa R3, nnbo kpaTkoBpEMEHHO
NOOKMIOYNTE MeXY KOSINEKTOPOM M OMUTTEPOM TpaH3uctopa T1
pe3ncTop conpotuenenmem 300 - 510 Om. NHorga nonesHo
BKNIOYUTL MeXY KOMNMEKTOPOM U 3SMUTTEPOM 3TOrO TpaH3UCTopa
NOCTOSIHHbIA pe3nctop conpotmeneHnem 2,2.....10 kOm. MNpu aTtom
cTabunusaTtop HagexXHOo Bo3BpawaeTcd B pabouymn pexum, a
KO3 PULUMEHT CTabnnmsaumm ymeHbLlIaeTcs He3HauYMTENbHO.
CtabunutpoH [O1 cC npsiMbiM BKIlOMEHMEM P - N nNepexoaa
yMeHbLUAeT TeMnepaTypHbii Apend BbIXOAHOIMO  HarnpsXeHus
ycTponctBa. Peauctop R4 noBbllaeT HaOeXHOCTb paboThbl
ctabunusartopa npu rNoBbILLEHHbIX TeMnepaTtypax. , TpaHaucTtop T1
CMOHTUPOBaH Ha paguatope B Buae LopantoMUHUEBON MNaCTUHbI
pasmepamu 100x100x5 mm. OH JOMKEH MMETb BO3MOXHO MEHbLUNM
Ha4anbHbIn  TOK  (KenaTtenbHO  MPUMEHUTb  KPEMHUEBLIN
TpaH3ucTop). BxogHoe HanpsKeHne NocTynaeT Ha cTtabunmsaTtop oT
BbINPAMUTENS MO OAHOGA3HON MOCTOBOW CXeMe, BbIMOSIHEHHOMO Ha
anopax [1304.
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B 3akniouveHne cnegyeT 3amMeTUTb, UTO MpU nNeperpyske Bbixoaa
ctabunuaatopa K y4acTKy SMUTTEP - KOMMEKTOP perynmpytowmnx
TPaH3UCTOPOB OydeT NPUMOXEHO MOSIHOE BXOOHOE HanpshkeHue.
[MoaTOMYy MakCcMManbHO OOMYCTUMOE HamnpsiKeHne MpUMEHAEMbIX
TPaH3UCTOPOB OOMKHO BbITL NO KpariHen mepe, B 1,5 pasa 6onblue
AENCTBYIOLLEro  3HaAYeHUs1  HanpskeHusi BTOPUYHON  OBMOTKM
MCNOonb3yemMoro B BbINpsiMUTENE CUIOBOro TpaHcdopmaTopa.
MogpobHoe onncaHne ctabunusatopa npusoanTcs B [28].
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MowHbIn 6nok nutaHua ansa ycunutena HY

Bnok paspabatbiBanca ons nutaHus mowHoro ycunutena HY. OH
MMeeT BbIXOAHOe HanpskeHne 27B, Tok Harpysku 3A. brnok
NMMTaHNA  OBYNONSAPHbLIM,  BbIMNOSIHEH HA  KOMIMMEeMeHTapHbIX

7 R
VD1-VD4 KLZ2134 3
Camme '
2 Vr1 R3 R6
= KT3107B (KT31026)L111,5 k 15K
A +CZ +C.5 +6‘4 . VD5
== = 'ﬁ': = v 36 R4 aﬂﬁfaf =;
C1-C4 £ 330 £5
1000 Mk X ‘ R5 22 MKr¥
X653 B l 470 x40 B 4
——t—s S rFa
V2 KT8274(KT8257) | | VI2 |
Lot k2 390
COCTaBHbIX TpaH3nctopax KT825 - KT827. O6a nneva

ctabunuaartopa BbINOSIHEHbI MO OQHOW CXeMe, HO B OpYroM nneye
N3MeHeHa NONAPHOCTb BKJTHOMEHUS KOHOEeHCcaTopoB n
MCNONb30BaHbl TPAH3UCTOPbI APYron CTPyKTypbl. B HebonbLumx
npegenax BbIXOQHOE HanpsKeHMe MOXHO noabupatb pe3vcTopoMm
R4. bonee nonHoe onucaHue atoro 6yioka MOXXHO HanTu B [ 29].

Perynupyembiu ctabunusarop toka (16 B, 7A)

Mpn 3apsgke  aBTOMOOWMINBHBLIX — AKKyMYNSTOPHbIX — GaTapei
pekomMeHayeTcs noaaepXkveBatb CpeaHuid  3apsdHbliA TOK  Ha
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NOCTOSIHHOM ypoBHe. O6bl4HO B CcTabunuaaTopax TOKa B KayecTBe
perynmpyoLero aneMeHTa cnonb3yT TPaH3UCTOpP, HO B npoLecce

paboTbl Ha HeM paccenBaeTcs Gornbluass MOLWHOCTb, U B CBA3M C

3TUM NPUXoANTCA NPUMEHATb rPOMO3OKMe TenooTBobl.
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KMO Takux ycTpoucTB Becbma Man. Hwke onucaHo nogobHoe
ycTponctBOo ¢ 6Gonee Bbicokum KI14. [lMpuHumnuanbHaa cxema
YyCTPOMCTBA NokasaHa Ha PUCYHKe.

OCHOBHbIE TEXHUYECKME XapakKTeEPUCTUKA:

MaKCUManbHBIN TOK HAMPY3KM. = ..ceeeeeeieeeeeeieieeeeeeenaeeeeeeeneeeeeeenns 7A
MakcmanbHoe HanpsxeHne Ha Harpyske, B ... 16
KoadhpmuymneHT ctabunmnsaymm no ToKy Harpysku, He MeEHee ..... 200
KM, 26, HE MEHEE . . . . . i e 70

PyHKUMIO cTabunusauum Toka BbiMonHseT y3en Ha OY DAf1.
[aTtymkom Toka cnyxut pesuctop R11, HanpsxeHne, CHUMaemoe C
9TOro pesucTopa, nponopuuoHanbHO TOKY Harpys3ku. Yepes
pesucTop R13 oHO nogBeaeHo K HenHBepTUpytowemy sxoay OV.

Ecnu no kakon-nnbo npuymMHEe TOK Yepes HarpysKy yBENUYUICS, TO
yBENUUNBAETCS N HanpsbkeHne Ha HeumHBepTupytowem Bxoge OY.
OTO NPMBOAUT K COOTBETCTBYHOLLEMY YBENUYEHUIO HAMNPSKEHUST Ha
6ase TpaH3uctopa VTS5 U1 yBenuYeHWo yrra OTKPbIBAHUS
TpyHuctopa VS1 - TOK 4Yepe3 Harpysky ymeHbllaeTcs. Takum
obpasom, oTpuuaTenbHaa obpaTHad CBA3b MO TOKY Harpysku
nogdepXmBaeT  HarpysodHbli TOK Ha  3adaHHOM  YPOBHe.
KoHgeHcaTopbl C5, C7 crnaxuBaloT nynbcauMm HanpspkeHUst Ha
Bbixoge. Pe3uctopbl R12, R16 obecneunBatoT nogadvyy HebONbLIOro
OoTpuUaTENbHONO HanpshkeHns Ha WHBepTupyowmn Bxog OY B
HMXXHEM MO CXeMe T[OSIoKeHUM aOBWXKKa pesnctopa R15. 310
NO3BONSIET perynupoBaTb TOK Harpy3ku MPaKTUYECKNM OT Hyns.
KoHgeHcaTop C6 noBblwaeT yCcToNM4MBOCTb paboTbl OY. OnemMeHTb!
yCcTpomucTBa nutatoT oT AByx ctabunusartopos (VD9, VT1 n VD12,
R3). B yctponictBe OY K140Y[Q1B5 mMoxHO 3ameHuTb Ha K140Y[5,
K140y[6, K140y[O7, K153Y[2 (C COOTBETCTBYIOLIEN LENLIO
Koppekumn); TpaHamnctop KT801b - Ha nwbon ns cepun KT603,
KT608. KT801, KT807, KT815; KT315B - Ha KT312, KT315, KT316,
KT201; KT814b - Ha KT814, KT208. Anoabl VD5 - VD8 - [1305; nx
MOXHO 3amMeHuUTb Ha niobble n3 cepun 242 - [1248, HO B 3TOM
cnyyae BO3pacTeT paccemBaemasi Ha KaXgoM auode MOLHOCTb U
pas3mepbl TENSI00TBOAOB npuaeTca yBennuntb. Amnepmetp PA1 -
M5-2 ¢ TokomMm nonHoro oTknoHeHust ctpenkn 10 A. TpaHcdopmaTop
T1 BbINOMHEH Ha NEHTOYHOM MarHutTonposoge LUJT125X32. ObmoTka
| copepxut 1100 BuTKOB NpoBoga M3B-2 0,57; obmoTtka Il - 160
BUTKOB npoeoga 3B-2 0,21 ¢c oTBoAOM OT cepeanHbl; obmoTka Il -
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120 BuTkoB npoBoaa MN3B-2 1,95. [lnoabl VD5 - VD8 ycTaHOBMEHDI
Ha TennootBogax. TpuHUcTop VS1 ycTaHOBMEH Ha TennooTBoAe
nnowaabo He MeHee 100 cm?. [N HanaXUBaHWUS YCTPOICTBA K €ro
BbIXOAY MNOAKMKYAT MNPOBOSIOYHbLIA PE3UCTOP COMPOTUBIIEHUEM
1...2 OM n mowHocTeto He MeHee 100BT (MOXHO MCNONb30BaTb
HUXPOMOBYIO  npoBonoky anametpom 0,5...1 mm). [OBWXKOK
nepemMeHHoro pesncrtopa R15 ycraHaBnuBatT B BEPXHEE NO CXEME
nonoxeHune n nogbopkon pesnctopa R14 yctaHaBnmBatoT TOK Yepes
Harpy3ky 7A. [lpn BpalleHUn py4yKkn NepemMeHHOro pesucropa TOoK
AOIMKEH MNiaBHO YMeHbLluaTbCs 0 Hyns. OnucaHne 3TOM CXeMbl
npusogutca B [ 30].

UCTOYHMK NUTaHNA NOBbLILWEHHOWU MOLLHOCTU

OTO YCTpoOWCTBO, paboTarwlwee OT CeTu MNEPEMEHHOro TOKa,
npegHasHayaetca Ans  nutaHna  npubopoB M MEXaHM3MOB
anekTpoobopyaoBaHna aBTOMOOWUNISl, YCTAQHOBMEHHOW B  HEM
PadMOSNEKTPOHHOM  annapaTtypbl BO  BpeMsi  MNPOBOAUMbBIX
PEMOHTHbIX WNU nNpodunakTuyecknx pabot, Hanpumep, npwu
NnoaroToBKe aBTOMOBUNA K TEXOCMOTPY, K AanbHEMY NYTELLECTBUIO,
ANs noa3apsakv akkyMynsaTopHon ©Gatapen, NpoBEPKU CUCTEMBI
3aXUraHns, KOHTPOSBHO - U3MepuTenbHbIX NPMBopoB 1 T.n. OT Hero
MOXHO TaKke nNuTatb MNOPTATUBHYK  MNpuvemMonepesaroLLyro
annapatypy C BbIxogHOW MowHocTeo o  100BT, npuuem
KpYrnocyTo4yHoO. TOK B Harpyske, NogKmo4YeHHON K UCTOYHUKY, MOXET
pocturate 20A npu Hanps>xeHuu nynecaymimn okono 1B.

Ho cnepyet y4ecTb OOHO BaXHOe OOCTOATENbLCTBO; AN 3anycka
asuratens aBToMobunNa CcTapTepoM 3TOT  MCTOYHMK  NUTaHUSA
HenpurogeH. Cxema ycTponcTBa npvBedeHa Ha pucyHke. OBmoTka
C BblBOgamu 7-8, coefuHeHHble nocnefoBaTefibHO OOMOTKM C
BbiBOgamn 9-10, 11-13, 14-16 ceteBoro TpaHcdopmatopa T1 un
anoabl VD1- VD4 obpasyloT ABYXMNONynepuoaHbIi BbINPAMUTENb.
[Ons  yMeHbleHUs1 BHYTPEHHErO COMPOTUBIIEHUS BbINPAMUTENS
anogbl VD1, VD2 n VD3, VD4 ero nney BKIMOYEHbI NapansesibHo.
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OHK K TOMY Xe repMaHuneBble, NO3TOMY M NageHne HanpsiKeHust Ha
HUX MUHMMarbHOE, YTO CNOCOBCTBYET YMEHbBLUEHUIO BblAENSAEMOro
uMmn Tenna. [Ona crnaxueBaHua nynbcauuMi  BbINPSIMIIEHHOIO
HanNpsPKeHUs1 MNPUMEHEH OKCUAHLIM KoHaeHcaTop C1 ©GonbLion
eMkoctn - 200000 mk®. Pesuctop R1 u crabunutpoH VD5
obpasytoT napameTpu4ecKui ctabunuaartop MOCTOSAHHOIO
HanpsbkeHnss 10B. 3OTO HanpsbkeHue, nynbcauuMm  KOTOPOro
AOMONHUTENBHO CcriaxmeBatTca koHaeHcaTopom C2, nogaetcda Ha
BblIBO4 8 MukpocxemHoro ctabunumsatopa KP142EHSA (DA1) c
dorKCMpOBaHHbBIM BbIXOAHbIM HanpsbkeHnem 5 B. C Bbixoga
(BblBOg, 2) cTtabunusaTtopa HanpskeHue okono 15B noctynaeT Ha
Gasy OSMUTTEPHOro MOBTOPUTENS, COCTaBMNEHHOIO U3  Tpex,
COEJMHEHHbIX  napannenbHO MOLWHbIX TpaHaucTtopos VT1 - VT3.
Boobwe xe, nogbopom crabunutpoHa VD5 ¢ MeHbwum
HanpsbkeHMem  ctabunusaumm MOXHO yCTaHaBfMBaTb Ha BbIXO4E
UCTOYHMKA HanpshkeHne ot 8 po 12B. Ha pguopoe VD6 wu
KoHgeHcaTtope C3 cobpaH oOAQHOMONYNEPUOAHbIN BbINPAMUTESb
NnepeMeHHOro HanpsXeHms obMoTkM ¢ BbiBogamu 14 - 16 ceTeBoro
TpaHcdopmartopa, KoTtopbin nutaeT ceetoamon HL1 - nHamnkaTtop
NOLKMNIOYEHUS YCTPOUCTBA K ceTn. Pe3anctop R2 orpaHnymBaeT TOK,
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TeKylWwumn Yepes ceetoamon. B npuHumne, ceetoanonHbln HANKaATOP
MOXHO MOAKITIOUYNUTDL K BbIXO4Y OCHOBHOMO BbINPSMUTENSA, HO Toraa
n3-3a O4SMTENbHON paspagku punbTpytowero koHgeHcatopa C1 oH
Oyoet eue HEeKoTopoe BpeMs CBETUTLCS Mocne pasMblKaHUS
KOHTaKTOB ceTeBOro Bbikrntovatens. CeteBon  TpaHchopmaTop T1
- YHUPUUMPOBaHHbIA, Mapkun TH61. 3ameHuTb €ero MOXHO
TpaHcdopMaTopoM C ABYMSI BTOPUYHLIMM OBMOTKaMu, Kakgasa m3
KOTopbIX obecrneynmBaeT nepemeHHoe HanpsxeHue 14...16 B npwu
Toke Harpy3kn go 20 A. KongeHcatop C1 - okcmgHbii K50-18 Ha
HOMWHanNbHoe HanpsxxeHne 20 B. Hago wvmetb B Buagy, 4TO
OKCMOHbIE  KOHAEHCATOPbl  UMEKT  3HaAYUTENbHbIN  pasbpoc
HOMWHANbHON €MKOCTU WU, KPOME TOro, CO BPEMEHEM YMEHbLUAIOT
eMKocTb. [lodToMy B WUCTOYHMKE  NUTAHWA  XenaTesibHO
MCNOSb30BaTb KOHOEHCATOP BO3MOXHO BOMbLUEN EMKOCTWN BblNycKa
nocnegHux net. KoHgeHcatop C2- K50-6, C3-K53-1A mnnu niobble
Apyrve okcuaHble Ha HOMMHaribHOe HanpshkeHue He MeHee 15B.
AOunoabl 4305 (VD1- VD4) moxHo 3aMmeHnTb Ha [1302 vnn KO219A -
MOLLHbIe ¢ Bapbepom LWoTTkn. CtabunutpoH VD5 - KC210B mnu
[814B. MoxXeT crny4nTbCs, 4TO Npy AnnTenbHoOW paboTe MCTOYHMKA
nog Harpyskom OAWH U3 OANOAOB OCHOBHOIO BbINpAMUTENsS OyaeT
HarpeBaTbCs Bosiblle, Yem TpU OpPYrux. ATO YKaXeT Ha To, YTO ero
COMPOTUBIIEHME B OTKPbITOM COCTOSIHMM Gornblle, Yem y Apyrnx
AnonoB BbinpaMuTens. Takon anoa cnegyeT 3aMeHnTb. XKenaemyro
APKOCTb CcBeveHna uHamkatopa HL1 ycTtaHaBnuBanTe noabopkowu
pesnctopa R2. OnucaHHbIi 30€Cb UCTOYHUK MUTAHUS MOBbLILLIEHHOM
MOLLHOCTU He uMeeT Yyana 3awmTbl OT rneperpysok. [loaTtomy,
nonb3yaAcb MM, msberamte criydariHbIX 3aMblKaHUN €ro BbIXOAHbIX
rHe3q - 3aXMMOB UM B LENAX MUTaHUS MNOLKMHOYaEMbIX K HeMmy
ycTpoucTB. B cnyyae anutenbHOM 9SKcnnyatauuuM UCTOYHWUKA Mpu
MakCuManbHOM TOKE Harpy3km HeobxogMmMO KOHTPONMpoBaTb
Temnepatypy CeTeBOro TpaHcdopmMatopa - OHa He [OorfKHa
npeBblwate 60 °C. OnucaHne ycTporncTtBa WU  TEXHOMOMUs
N3roToBneHus npusoadarcs B [31].
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Ctabunusarop HanpsxeHusa ana nutaHma YM34

70T ctabununsartop HanNpPsKeHUs cocTouT n3 ABYX
napameTpuyeckmux ctabunmsatopoB, COOpaHHbLIX Ha CTabunUTpoHax
VD1 n VD2 n peauctopax R3, R4, n amutTepHbIX NoBTOPUTESEN HA
TpaH3auctopax V1, VT2 n VT3, VT4. KoadbdunymeHt crtabunmsaymm
yOanocb MoBbICUTbL Gnarogaps TOMy, YTO ANS MUTaAHUS UCTOYHMKA
00pasLoBOro HanpshKeHus ogHoOro crabunusatopa WCrnonNb3oBaHO
BbIXOQHOE  HanpsikeHue  gpyroro. BbixogHble — HanpsXeHus
ctabunusatopa -19 n +19B, mMakcMmanbHbIi TOK Harpyskm - Ao
20A, BbIxogHoe conpoTuBfieHne - He npesblwaetr 0.02 Owm.
KoadbdumumneHT ctabmnusauum He meHee 1000. [Ansa paboTbl C HUM
HeoOXxoAuMbl ABa ranbBaHW4YECKM HE CBSI3aHHbIX BbINPSMUTENS.
HanpsbkeHne Ha noHwkKawwmx obmoTkax TpaHcdopmaTopa
nnMTauma 24B. Bo3MOXHOCTb CaMoBO30OyxaeHua crabunusartopa
CHKEHa NPUMEHEHNEM B AMUTTEPHbIX NOBTOPUTENSAX
TPaH3UCTOPOB C pasfiMyHbiMU rpaHndHbiMmn Yyactotamu (KT8251 un
KT827b HuakoyacTtoTHble, a KT315I 1 KT361 BbICOKOYACTOTHLIE).
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CtabunumsaTtop 3awMuieH OT KOPOTKOrO 3aMblkaHWsi U Harpyske.
He3aBncuMo OT TOro, B KakOoM nfieye npou3oLsio 3amMblkaHue,
oTKno4arTcs oba crabmunuaartopa.

McTOYHUK NUTaHuA gns KOMNbHOTEpPAa

OTOT UCTOYHUK NMUTaHUA, NMOCTPOEH Ha TpaHcdopmaTope C OBYMS
OOWHAKOBbLIMW BTOPUYHLIMKM OBMOTKamn Ha 7,5B u obecneunBaet
TPU  MNOCTOSIHHbIX  HaMpsPKEeHUsl, LWWMPOKO  UCMOMb3yeEMbIX B
MUKPOMPOLIECCOPHON TexHUKe: +5B ¢ 6onbLIMM TOKOM Harpysku, a
Takke +12 B 1 -5 B ¢ manbiMmn Tokamu Harpysku.

OcobeHHOCTb ycTpoucTBa - B Hanuuum auopos VD2 wn VD3.
obecneunBatoLMx ABYXNOAynepunoaHyro 3apsaky koHgeHcatopa C2.
Ouoabl VD1 n VD4 BbINONHAKT (PYHKUMX OLHOMONYNEepUoLHbIX
BbINpAMUTENEN, NpUYEM nNepBbIA U3 HUX paboTaeT B pexume
yOBOEHUS HanpaXXeHUs Gnarogaps nocnegosaTenibHOMY
(oTHOCUTENBHO 00LLero npoeoaa) BKOYEHUIO kKoHAeHcaTopoB C1 m
C2. CtabunusaTopbl Hanps>KeHUa Ha CxemMe MoKasaHbl YCIOBHO U
MOryT GbITb BbIMNOSIHEHbI NO 060N N3BECTHOWN CXEME.
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Brnok nutaHus AnA NnepCcoHaribHOro KOMnNbOTEpPAa
« PAONO 86 PK»

Mo cTpyKType npeanaraemMoe BHUMaHWUIO YyuTaTenem yCcTpoMcTBO He
HOBO: BbIMPAMMUTESb HAMNPSKEHNSA CETU - KOHOEHCATOPHbIN PUNBLTP -
Tak HasblBaeMblii MOMYyMOCTOBOW npeobpasoBaTenlb MNOCTOAHHOIO
HaNPs>KeHUs1 B NepeMeHHoe (C NOHWXaLWMM TpaHCcopMaTopoM) -
BbINpAMUTENN - PUNbTPbl - cTabunnsatopbl. OgHako B OTNiMYMe OT
MHOMMX NOAOBOHbLIX MCTOYHMKOB MNWUTAHUA TaKOW  CTPYKTYpbl,
ONMuUCaHHbIX B nuTepaType, B 3TOM [MPUMEHEHO BHeELUHee
BO3Oy)XaeHne npeobpasoBatens. 3OTO MO3BOMMMNO ONTUMAribHO
cthopmmpoBaTb 6a30BbIM TOK KMHOYEBLIX TPaAH3UCTOPOB U TEM
caMblM MOJSIHOCTbIO MCKMHOYUTb CKBO3HOM TOK 4epe3 HUX N B
pesynbTaTe - CHU3UTb NOTEPU B TPaAH3UCTOPaX U BbINPAMUTENbHbIX
anogax M yMeHbLIUTb M3nyvyaemble npeobpasoBatenemMm MOMeEXMW.
[MpymMeHeHne BHELWIHEro BO3OYXOEeHMsI Takke CYyLWEeCTBEHHO
ynpoLwiaetT HanaxusBaHue 3TOM 4YacTum YCTpPoOMCTBA U  MOUCK
nedektoB. [NepBuyHas (1) obMOTKa OCHOBHOro TpaHcgopmaTopa
T2 npeobpasoBaTend BKMNOYEHa B  AuaroHanb  MOCTa,
obpasoBaHHoro TpaHsuctopammn VT1, VT2 n koHgeHcaTopamu C9,
C10. BbasoBble Lenn 3TUX TPAH3UCTOPOB NUTAKOTCS OT 0OMOTOK |l 1
Il TpaHccopmaTopa T1, Ha nepBUYHYD OOBMOTKY KOTOPOro
noctynaet CTyrneH4yaToe HanpsbkeHme ¢ dopmupoBaTens,
cobpaHHoro Ha wmukpocxemax DD1, DD2. 3agatowuin reHepaTop
dopmmpoBatena cobpaH Ha wuHBepTtopax DD1.1, DD1.2 wu
BblpabaTtbiBaeT konedbaHns 4vactoton okosno 120kMu. mnynbcbl C
BbIxogoB Tpurrepos DD2.1 (4actota cnepoBanusa 60kly) n DD2.2
(30kl'y) noctynatoT Ha Bxoabl anemeHtoB DD1.3 m DD14, B
pesynbTate 4Yero Ha WX Bbixode (OPMUPYIOTCA WMMYIbCHbIE
nocnegoBaTenibHOCTU CO CKBaXXHOCTbIO 4. VX pasHOCTb nmeeT Bu[,
MMMNYNbCOB YepeayrLllenca MonsApHOCTU ONUTENbHOCTBIO  OKOSO
8MKC C nay3amMu Takou e NpogorPKUTESNTbHOCTU MeXOy HUMWN.
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Uepes TpaHcopmaTop T1 3TO cTyneH4yatoe HanpsikeHue
nepegaetca Ha ©0asbl KMoyeBbiX TpaHauctopoB VT1, VT2 u
nooyepeaHo OTKpbiBaeT MX. Hanuume nay3 mexgy umnynbcamu
rapaHTUpyeT NOJSTHOE 3aKpblBaHME KaXJoro U3 TpaH3MCTOpOB nepes,
oTKpbiBaHnemMm ppyroro. Mukpocxembl DD1, DD2 dopmupoBaTens
nuTalTca  HanpskeHnem  12B  oT  BecTpaHcdopmMaTopHOro
MCTOYHMKA, cocTosilero wu3 6GannactHoro kKoHgeHcatopa C3,
BbiNpsiMuTenbHoro  Mocta VD2, crabunutpoHa VD3 n
KoHaeHcaTopoB dwunbTtpa C7, C8. Bbibop Takoro HanpshkeHus
NUTaHUS MUKPOCXEM NO3BOSNUIT UCNOMb30BaThb TpaHchopmaTtop T1 ¢
MakCuMasribHO  BO3MOXHbIM  KO3dd(pUUMEHTOM  TpaHchopmMaumnm
(10:1), 4TO CHM3MUIIO TOKOBYH Harpysky Ha anemeHTbl DD1.3, DD1.4
M pgano  BO3MOXHOCTb  obouTUCb 6e3  OOMNONHUTENbHbIX
TPaH3UCTOPHbIX KNYerW B UX BbIXOOHOW Uenu. [1Ba BepxHUX MO
CXeMe MWCTOMHMKA  BbIXOOHOMO  HanpsbkeHns  cobpaHbl  Ha
MUKPOCXEMHbIX cTabunuaatopax cepun K142 u I - obpasHbix LC -
dunbTpax. lMockonbKy BbINPSAMAEHHOE HanpsikeHne WuMeeT BuAa
pasfeneHHbIX nay3amMmm WUMMynbcoB, MO dopme O6nmM3kMx K
NPSAMOYrofibHbIM, Ha BXoAax (UNbLTPOB BKMOYEHbI OKCUAOHbIE
KoHaeHcaTopbl K52-1 oTHocuTEnbHO HebonbLLON €MKOCTMN,
yaoBreTBoputenbHo  paboTalowme Ha  BblbpaHHOWM  4acToTe
npeobpasosaHus. bnarogaps manomy TOKy, noTpedbnsaemMomy oT
HWXKHEro UCTOYHMKA, ero CrinaXxunBarLwWmnn punbTp COAEPKUT TOSbKO
KOHOeHcaTopbl, a cTabunusatop BbLINOMAHEH MO MapamMeTpU4ecKon
CXeMe C ycunuTenem ToKa. YCTPOWCTBO cobpaHO Ha nevaTHowm
nrate, M3rotToBfIEHHOM U3  OBYCTOPOHHEro ¢ONbrMpoBaHHOIO
cteknoTekctonuta TonwmuHon 1,5MM. Co CTOPOHbI 3MNEMEHTOB
donbra coxpaHeHa W BbINOMHAET yHKUMKM obLliero nposoda U
9KpaHa. TpaHauctopbl VT1, VT2 3akpenneHbl Ha nnacTuHe
pasmepamu 40x22 MM w©n3 [OBYCTOPOHHEro (oONbLrMPOBAHHOIO
CTEKIIoTEeKCTONNTA TOSNLWMHOMN 1,5MMm, npunasHHoOM
nepneHaukynspHo nnate. Pe3bboBble BbIBOAbI TPaH3UCTOPOB
YKOPOYEHbl 0O MWHUManNbHO  HeobxoaMmMoW  AnuHbL.  [ns
NOOKITIOYEHMST K KOMMbIOTEPY M K CETM B NnaTy BRasHbl LWTbIpK
anameTtpom 1 MM oT Bunku passvema LP. WTbipn, 0603HAYEHHbIE
Ha puUCyHKax OykBamm a Wu 6, nNpeaHasHayeHbl ONA KOHTPOSS
notpebnsemoro npeobpasoBaTteneM Toka MNpU HanaxuBaHWw;
BMOCNEACTBMM  UX  COEOMHSIOT  MPOBOSIOYHON  MEPEMbIYKON.
Apoccenn L1, L2, L4 - OM-2,5 L3 - AM-0,4.
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Tpanauctopbl KT704A BnonHe 3ameHumbl Ha KT704, KT812, KT824
Cc nobbiM ByKBEHHbIM MHAEKCOM, TpaH3ncTop KT814A - Ha nobon
n3 cepumn KT814 nnun KT816. Bmecto mukpocxembl K142EH3 (DA1)
MOXHO npuMmeHuTb K142EH2 ¢ uwHgekcom B wnn [, Bkno4vnB ee
nogobHo DA2. [lonyctuma 3ameHa pguogos K[O213A (VD7, VD8)
Ha KIO212A, HO wunx Heobxogumo cHabauTb HebOoNbLNMK
Tennootsogamn. TpaHcdopmatop T1 HamoTaH Ha KorbLEeBOM
MarHutonpoBoge Tmnopasmepa K10X6X5 ns gpepputa 3000HM. Ero
obmoTka 1 cogepxut 180 ButkoB nposoga MIAJILO 0,1, odbmoTkm |l
n 1l --no 18 sutkos MIJIWLO 0,27. MarHnTonpoBo TpaHcopmaTo-
pa T2 - K28X16X9 un3 cdepputa 2000HM. O6moTka 1 cocTtomT U3
105 BuTkoB nposoga [MAJIWLWO 0,27, obmoTtkm Il u IV - coot-
BETCTBEHHO M3 14 U 8 BUTKOB MOHTaxHoro nposoga MITO
ceyeHneMm 0,07Mm? (MOXXHO 3ameHuTbL nposogom [MANWO 0,27),
obmotka Ill - n3 2x7 sutkoB [19B-2 gnametpom 1 mMm. Butku
0oOMOTOK Kagoro TpaHcdopmaTopa HeobxoaumMo paBHOMEPHO
pacnpenenutbe Nno Bcemy marHutonposogy ( y oomoTtku Il - kaxayto
nonoBuHy). OnucaHHbIn 610K NUTaHna obecnednBaeT HO UCTOYHUKY
+12B makcumanbHbin Tok 300MA, no nctodHmnky +5 B -1 A u no
NMCTOYHKKY - 5 B - 50MA. OgHako, ecnn guoawl VD7, VD8 cHabauTtb
TennooTso4aMm WM YCTAHOBUTb WX HA  3a4HIOK  CTEHKY
KOMMblOTEPA 4epe3 CcroasHble MPOoKNagkn, MakcuMarsribHbIA TOK
MCTOYHMKA + 5B MOXHO nogHaTb Ao 2A. MakcmmanbHbI TOK
NCToYHMKa - 5B MoxHo yBennunte 4o 100MA, ecnu no3aboTutbea o
AOMONHUTENbHOM OXxNnaxaeHun TpaHauctopa VT3. [NoopobHoe
ornMcaHne U PUCYHOK neYyaTHOW nriatbl NnpueBoanTca B [32].
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NMpumMmeHeHMe nHTerpanbHbIX cTabunusaTopoB
HanpskeHus KP142

MuKpocxembl 3TOM CepUM HaWwn LWKUPOKOE TMPUMEHEHNE B
pagnontoBbUTENBLCKNX KOHCTPYKUMAX. OHM NPaKTUYECKU UHOEHTUYHDI
Nno cxeme, cogep)aT YCTPOMCTBO 3aWuTbl OT 3aMblKaHUS Lienu
Harpysku. PasnuMyaloTcs OHM TOMbKO MaKCUMarbHbIM BbIXOAHbBIM
TOKOM WU HOMWHamNbHbLIM BbIXOAHbIM HanpsXKeHMeM, KOTopoe UMeeT
OQHO 13 crefyrowmx 3HadeHunn: 5,6,9,12,15,20, 24 n 27 B.

CTa6MJ1M3aTOp HanpsaxeHus, 3aliULEHHbIN OT nopexageHus
pa3pAaaHbIM TOKOM KOHAOEHCAaTOpPOB.

Mpn Hanunumm B BbIxogHoMW uenu CH koHgeHcaTtopa ©onbluon
€MKOCTU uHOorga HeobxoauMo npuHMMaTb Mepbl MO 3almTe
MUKPOCXEMbI, TO €eCTb MO MpedoTBpaleHU0  paspagku
KOHOeHcaTopa 4epe3 ee Uuenu. [eno B TOM, 4YTO OObIYHO
nucrnonb3yemble B LUENAX MUTaHUA YCTPOMCTB KOHOEeHcaTopbl
emkocTbto 0o 10 Mk® n 6onee obnagarT ManbiM BHYTPEHHUM
(EMKOCTHbIM)  COMPOTMBIAIEHWEM, MO3TOMY MNpU  aBapuUHOM
3aMblKaHUM TOW WU NHOW
Luenu ycTpoucTBa BO3HUKaET
UMMYyNbC  TOKa, 3Ha4yeHue

DA1 142EH5A

KOTOPOro MOXeT [oCTuUraTth < VD7 | VDI, VD2
necatkos amnep. U xots atoT - DA1 KA212A
MMMNYNbC  OYeHb  KpaTKo- + -t +—
BPEMEHEH, €ero  aHeprum P /

MOXeT oKa3aTbCs 8 2%0

[I0CTaTO4HO AN paspyLUeHus w 1 VD2 + %
MUKPOCXEMBb. OHeprus S T T =
MMMNynbca  3aBUCUT  OT Ct R 1 (3 |(2
eMKOCTM koHaeHcaTopa, &2 MK 470 "1 10 Mk |1 MK
BbIXOOHOIO HanpsXeHua u - - ¢ *—>

CKOPOCTU €ro YMeHbLUEHNSI.
[Ansa 3awmTbl MUKPOCXEMbI OT
noBpexaeHns B NOOOOHbIX cnyyasix uMcnonb3ylT auvoabl. B
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YCTPOWCTBE, BbINOSIHEHHOM MO npuBoaumon cxeme, auon VD1
3awmwaet mukpocxemy DA1 OT paspsgHOro Toka KoHAeHcaTopa
C2, a guog VD2 - oT paspsigHoro Toka koHaeHcatopa C3 npwu
3amblkaHnn Ha Bxoae CH.

Hanbonee noaxoaosat Ans uWUCNonb3oBaHusi B cTabunusatopax
TaHTanoBble OKCUAHLIE KOHAEHCAaTOpPbI, obnagatowme (KOHEYHO, Npu
HeobXxoaANUMON eMKOCTM) MarbIM MOSHbIM CONPOTUBNEHMEM faXe Ha
BbICOKMX YacToTax: 34eCb TaHTasiOBbll KOHOEHCATOP €MKOCTbH
1MKP SKBMBASIEHTEH artOMUHUEBOMY OKCUAHOMY KOHAEHcaTopy
€MKOCTbIO NPUMeEpPHO 25 MKOD.

CHco CcTyneH4aTtbiM BKITIlOYeHUem

PyHKUMN «KOMMY- 17 2 DAl 142FH5%A
TUPYIOLLIEro» JNneMeHTa B <4 9]

3TOM yCTpOUCTBE 3 / R1 240
BbINOMNHAET TpaHaucTop VT1. l

B MOMEHT BKJTHOMEHUS ¢ V,H KT814A
nUTaHUS HayMHaeT

3apskaTbCA  KOHOEHcaTop
C3, noatomy TpaH3UCTOp
OTKPbIT n LUYHTUpPYeT
HWXKHEee nne4yo genutens
R1R2. Tlo wmepe 3apsgku
KOHOeHcaTopa yepes
pesuctop R3 TpaH3ucTop
3aKpbIBAETCs, HanpsikeHne -

Ha BbiBoge 8 DA1, a crneposaTternbHO, M Ha BbIXOo4de YCTPOWCTBaA
BO3pacTaeT, U CNycTss HEKOTOpOoe BPEeMSA BbIXOAHOE HanpshkeHune
AocTUraeT 3afdaHHOro YpoBHA. [ONUTenbHOCTb  YCTaHOBIEHUS
BbIXOAHOIO HanpsKeHUsa 3aBUCUT OT MOCTOSIHHOW BPEMEHWN Lienu
R3C3. HasHnaueHne koHgeHcatopoB C1 n C2 - TO Xe, YTO N B
npeablayLlen cxeme.
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CH c BbIxoAHbIM HanpsXXeHneM NoBbILWEHHOW CTabuNbLHOCTH

Kak BMOHO K3 CXeMbl,
otnnymne atoro CH ot
paHee pacCMOTPEHHbIX,

(kpome OTCYTCTBMS
3alWNUTHBIX OUOOOB M
KOHOeHcaTopa C3)

3aKn4yaeTcs B 3aMeHe
pesnctopa R2 crabunu-

17 2 DAT  142EH5A
+ *r—
R1
8
P
Uy T = 108
C! VD1 C2
TPOHOM vD1. 22 MK KC147A 1 MK
NocnegHumn nopaep- - i ) < -
XuBaet bonee ”"
ctabunbHoe

HanpsaxeHne Ha BbiBOOE 8 MUKPOCXEMbI

DA1 un Tem cambiMm

AOMNOSTHUTENBHO YMEHbLUAET KonebaHus HanpsbKeHUsa Ha Harpyske.
HepocTtaTtok ycTponcTBa - HEBO3MOXXHOCTb MSI@BHOW PerysivpoBKu
BbIXOL4HOrO HanpshkeHUss (ero MOXXHO M3MEHNATb TOMbKO noabopom

ctabunutpoHa VD1).

CH c BbIxoAHbIM HanpsiXeHueM, perynmpyembim ot 0.

Ha cnepgytowem pucyHke
n3obpaxeHa cxema
YCTPOWCTBA, BbIXO4HOE
HanpspKeHne KOTOpOro
MOXHO perynuposaTtb oT 0
po 10B. Tpebyemoe
3HayeHue ycTaHaBnuBalT
nepemMeHHbIM PeE3NCTOPOM
R2, lpu yctaHoBke ero
OBWXKA B HWXKHee (no

cxeme) NofioXeHne
(pesuctop MNOSTHOCTbIO
BbiBEOEH n3 Lenn)

2.2 MK
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HanpsbkeHue Ha BbiBoge 8 DA1 umeeT oTpuuaTenbHYy0 NOMISPHOCTb,
noaTtomy BbixogHoe HanpsxeHne CH pasHo 0. [lo wmepe
nepemeLleHna [OBWXKKa 9TOro pesnctopa BBEPX oOTpuuaTernibHoe
HanpskeHve Ha BbiBoge 8 VIMC ymeHbLuaeTcs U nNpu HEKOTOPOM
ero ConpoTUBIIEHNN CTAHOBUTCSA PaBHbIM BbIXOAHOMY HarpsiKeHWIo
MuUKpocxembl. [lpn  pganbHenwem yBenu4yeHUn COrnpoTUBIEHUS
pesnctopa BbIxoAHoe HanpshkeHne CH Bospactaetr ot 0 pgo
MakCUMarnbHOro 3HadeHus. HepocTtaTok cxembl - HEOBXOOUMOCTb
BHELUHero NcTovHmnka HanpshkeHms -10B.

CH c BHeWwHMM perynupyrowmmMmm TpaH3ncTopamm

Mukpocxembl 142EHS, 142EH8, 142EH9 B 3aBucMmocTu OT Tuna
MOryT oTgaBaTb B Harpysky Tok go 1,5...3A. OgHako akcnnyatayus
NX C NpeaesibHbIM TOKOM Harpy3ku HexxenaTtesnbHa, Tak Kak TpebyeT
npUMeHeHNa 3apEKTUBHBIX TENIOOTBOAOB (gonycTumas paboyas
TemnepaTypa Kpuctanna Huxe, 4YeMm Yy OOnbLUMHCTBA MOLLHbIX
TpaH3auctopos). O6neryntb pexmnm paboTbl MUKPOCXEMbl K
NogOOHbIX  Criydasix MOXHO, TMOAKMIYMB K HEeW  BHELUHWUNA
perynupyoLwmnin TpaH3ncTop.

MpuHuunuaneHass cxema 6asosoro BapuaHta CH ¢ BHewHuM
perynvpyrowmmMm  TPaH3UCTOPOM MOKa3aHa Ha pucyHke. [pu Toke
Harpy3ku go 180...190MA nageHne HanpskeHus Ha pesuctope R 1
HEBESIMKO, U YCTPOMCTBO paboTaeT Tak Xe, Kak n 6e3 TpaHauctopa.
Mpn Bonbwem Toke 3TO NnageHne HanpsxkeHma gocturaet 0,6.,.0,7B,
n TpaHsuctop VT1 HaunmHaeT OTKpbIBATbCHA, OrpaHuYMBasg TeMm
camblM [JarnbHevllee yBennyeHne Toka 4yepe3 mukpocxemy DA1.
OHa nogaepkmBaeT BbIXOLHOE HanpshkeHWe Ha 3aJaHHOM YPOBHe,
Kk XU B TWUNOBOM BK/HOYEHUM: MNPU MNOBbIWLEHUA BXOAHOMO
HanNps>KeHUs CHWXaeTcd BXOOHOW TOK, a CrefoBaTesfibHO, U
Hanps>kKeHne YynpasndloLwero curHana Ha 3MUTTEPHOM nepexone
TpaH3uctopa VT1, n HaoboporT.
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MpumeHsaa Ttakon CH, cnegyeT nmeTb B BuAy, YTO MUHUManbHas
Pa3HOCTb BXOAHOrO M BbIXOOQHOrO HanpsiXeHnin gormkHa bbiTb paBHa
CYMME MWHMMAanbHOIro MNafeHUs HanpshkeHUst Ha MCMNoSib3yeMou
MUKpocxeMe n HanpsbkeHns U,s perynupylowero TpaH3ucTopa.

Heobxoanmo Takke
no3aboTnTbCA 06
OrpaHNYeHMn TOKa 4epes
9TOT TPaAH3UCTOP, TaK Kak
Npwv 3amMblKaHUX B Harpyske
OH MOXeT NPEeBbICUTb TOK
yepe3 MUKPOCXEMY B YNCHO
pa3, paBHOe CTaTU4eCKoMy
KoappumumeHTy nepenaym
TOKa TpaH3uctopa , W
poctmib  20A wn  paxe
bonee. Takoro ToOka B
BonbwnHCTBE cnyyaes

DA1  142EH5A
VI7 KT6164
17 2 L -
DA1
iy i g
Ugy T~ 01 C2 == U gux
2,2 MK 1 MK
— — o=t _

[OCTaTOYHO [OHS BbIBOAA M3 CTPOS HE TONbKO PErynupyowero

TpaH3UCTOpa, HO U Harpy3Ku.

CxeMbl BO3MOXHbIX BapuaHToB CH c orpaHuyeHnmem Toka 4epes
perynpyloLuin TpaH3ncTop nokasaHbl Aanee. B nepBoM u3 HuUx aTa

3afjava pellaeTcs
BKIIIOYEHNEM MapannenbHo
SMUTTEPHOMY nepexoay

TpaH3uctopa VT1  OByx
COEeMHEHHbIX

nocnegosaTenbHO  OMOO0B
VD1, VD2, KOTopble
OTKpPbIBAKOTCHA, €cnuM  TOK
Harpyskm npesbiwaeTr 7A.
CtabunusaTtop npogosmkaet
paboTtaTb U NPU HEKOTOPOM
AarnbHeunweMm  yBernun4eHuu
TOKA, HO KaK TOSNIbKO OH
pocturaet 8A, cpabaTbiBaeT
cucrtema 3awmnTol
MUKPOCXEMbI OT Neperpysku.
HepocTtaTtok

pPacCMOTPEHHOro0 BapuaHTa

+

16 B

\l/

VI 7 VT

KT8184A
DAf

17
DA1 142EHSA

VD1, VD2
+ K[212A

ChInbHasdA
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cpabaTtbiBaHUA CUCTEMbl 3alMTbl OT MapameTpoB TpaH3ucTopa U
anonos, (ee MOXHO 3HauuMTenbHO ocnabutb, ecnm obecnednTb
TENMOBOW KOHTAKT MexXy KoprycaMun 3TUX 35IEMEHTOB).
3HauYnTeNnbHO MeHbLUe 3TOT

HeJOCTaToOK MPOSBNAETCS B R1025 VT1 KT816A
Apyrom cTtabunuaarope. |

Ecnu ncxoamTb M3 TOrO, YTO

HanpshxeHne Ha

SMUTTEPHOM nepexoge R3

TpaHaucTopa VT1 v npsimoe & 10 DA1
HanpskeHne auoga VD1 R2 4 K142EHBA
NPMMEPHO OAMHAKOBBI, TO 5 17] 2 +
pacnpefeneHne Toka Mexay O

MUKPOCXEMOM DA1 7 +] K.Z\Z/gJZA 8 2 g 15 B
perynmpyoLwmm [ 1T
TPaH3MCTOPOM  3aBUCUT OT “C’ 22 MK Ime | (A)
OTHOLLIEHVS 3HauYeHuii —— =

COMPOTMBIEHUS PE3NCTOPOB

R2 un R1. Tllpun wmanom
BbIXOAHOM TOKe MafeHue HanpskeHus Ha pesuctope R2 n guoge
VD1 mano, noatomy TpaHaucTop VT1 3akpblT n paboTaeT TONbKO
MukKpocxema. [lo mepe yBeniM4yeHUsl BbIXOOQHOrO TOKa 3TO NafeHue
Hanps>KeHnsi Bo3pacTaeT, M Korga oHo pocturaet 0,6...0,7B,
TPaH3UCTOP HayMHaeT OTKpbIBaTbCs, M Bce 6onbluasi YacTb TOKa
HayMHaeT Teyb Yepes Hero. [pn 9TOM MUKpocxema nogaepXxmBaeT
BbIXOHOE HanpsiKeHue Ha ypoBHe, onpeaendemMoM ee TUMOM: Npu
yBeM4yeHnn HanpPsKeHUs ee perynupyroLmi 9NIEMEHT
3aKpbIBAETCS, CHMXKAs TEM CaMblM NPOTEKalLWW Yepes Hee TOoK, U
nageHve HanpskeHma Ha uenn R2VD2 ywmeHbwaetcda. B
pes3ynbTaTe nageHne HanpshkeHna Ha perynuvpyrowem TpaH3ncTope
VT1 Bo3pacTaeT M BbIXOQHOE HanpshkeHune noHmxkaeTtcs. Ecnn xe
HanpsbkeHne Ha  Bbixoge CH  yBenunumBaeTcs, npouecc
perynimpoBaHus npoTekaeT B MNPOTMBOMOJSIOXHOM HarpasBfeHnn.
BBeneHne B amutTepHyo uUenb TpaHauctopa VT1 pesunctopa R1,
noBbiLLaoLLero ycronunsoctb pabotel CH (OH NpegoTepawiaeT ero
camMoBO3bYyXaeHne) TpebyeT yBernmyeHns BXoQHOro HanpshkeHus. B
TO Xe Bpemsi, 4eM Bosiblle CONpoTMBIIEHME 3TOro pesnctopa, TemMm
MeHbLLE TOK cpabaTbiBaHUA MO nNeperpyske 3aBUCUT OT NapamMeTpoB
TpaH3suctopa VT1 u gumoga VD1. OpgHako € yBENUMYEHUEM
CONPOTUBIIEHNA pe3nucTopa BO3pacTaeT pacceMBaemMasi Ha HeM

88



MOLLHOCTb, B pesynbTate 4dero cHwkaetca Kl w yxyawaertcs
TENMoOBOW PEXMM YCTPOUCTBA.

B cnepyowen cxeme TpaH3uctop VT1 Takke BbINOAHAET (OyHKUMN
perynupytowero anemeHta. ConpotmeneHne pesnctopa R1
BbIBMpaloT Takum ob6pasom,

4TOObl OH OTKpbIBANcAa npwu +

TOKe Harpy3kmu OKoIo R2 V71

100MA. TpaHauctop VT2 015 KTB16A
pearupyet Ha WU3MEHeHue ’ V72

(non  pencteMem  Toka KT814A
Harpyskm) nageHus g’ R 15

HanpsKeHNs Ha pesncTope 4 17 2

R2 wn oTkpbiBaeTca, Koraa + DA +
oHo pocturaet 0,6...0,7B, C1  KI42EHBA G| 2 =
3awMuas  TeM  cambim ;122 MK 1 MK
perynmpyroLLmnm - >

TpaH3uctop VT1.

MowHbIN cTabunusaTop HanpsXXeHUsA

[MpenctaBneHHbIn ganee BapuaHT cTabunusatopa obecneyvBaeT
BbIXOQHOEe HanpshkeHune B npegenax 5...30B npu Toke Harpysku o
5A.

Kpome MUKpOCXeMbl U PerynimpytoLero TpaH3ncTopa OH COOAEpPXUT
N3MepuUTENbHbIN MOCT, obpa3oBaHHbIN pe3nctopammn R2 - R5, R7, u
komnapatop Ha OY DA2. OcobeHHOCTb MOCTa B TOM, 4YTO 4vepes
BXOAsAWwWKA B Hero pesuctop R7 npoTtekaeT 6onblias 4acTb Toka
Harpy3kn. Tpebyemoe BbIXOOHOE HamnpshkeHne YycTaHaBnMBaloT
NOLCTPOEHHbIM pe3ncTtopom R6, 3HayeHne Toka (B 4aHHOM criyvae
5A), npu npeBblweHnn kotoporo CH cTtaHoBuTCcA cTabunmnsaTopom
TOKa, - pe3nctopom R2.
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[Mpn TOKe Harpyskn, MeHbleM OSA, nageHne HanpsXXeHna Ha
pesuctope R7 TakoBo, 4To BXoAHOE HanpsikeHne OY DA2 Gonblie
0, NO3TOMY €ero BbIXOOHOE HarnpsbkeHue  MNOSIOKUTENbHO,  Aunon
VD1 3akpbIT 1 KOMNapaTop He okasbiBaeT Ha paboty CH Hukakoro
BNUSHNA. YBenuyeHne Toka Ao S5A 1M COOTBETCTBYKLLee NafeHue
HanpsXkeHnst Ha pesnctope R7 npuMBOOAT K TOMY, YTO BXOAHOE
HanpspkeHne OY DA2 BHa4vane ymeHblwaetcs go 0, a 3ateM MeHsaeT
3HaK. B pesynbTaTe ero BbIxogHOE HanpsikeHue Takke CTaHOBUTCH
oTpuuatenbHbiM, gunog VD1 u cBetoguog HL1 oTkpbiBatoTCs W
Hanpsh>kKeHne Ha BbIXO4e MUKPOCXEMbl YCTaHaBNMBAETCSH Ha YPOBHE,
cooTBeTCTBYylOLLEeM TOKy Harpyskm SA. T[lpu BoccTaHOBREeHUH
HOMWHANbHON Harpy3ku BbIXOAHOE HanpsXXeHue BoO3pacTaeT Ao
3aaHHOro 3HayeHud. [anbHenwee ymMeHblUeHNEe BbIXOQHOMO TOKa
NpPMBOOMT K TOMY, YTO BXOAHOE, a 3a HUM WU BbIXO4HOE HanpsiKeHus
OY BHOBb CTaHOBATCS NonoxutenoHoiMn. anog VD 3akpbiBaeTcs U
YCTPOMCTBO BO3BPALLAETCS B PEXMM CTabmnNM3aunum HanpsikeHus:.

77\ a
TN y
KT818A K S
D -l 102
+H » +
R1 33 C375 HL1
8 I AN026 [} R8
Ll 680
DA DA2 A
142FHA 20o o 18
U ¥ cf R3 RS 5%’3’% A =
& T 22 mx 330K 20 LU Tcos Beix
G
2| !
Kki40yq7 TSI VD1
R4 R6 L+ ¢4  Kaowa
220 47 K ]" 10 MK
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Ctabunusatop ¢ BbICOKUM KO3 PULNMEHTOM
cTabunusauum

YCTPOWCTBO, BbIMNOSIHEHHOE MO 3TOW CXeme, obecnevynmBaeT O4YeHb
BbICOKUM

cTabunusaummn B LUMPOKOM MHTEpBane TemnepaTypbl U Harpysku.
Tok 4Yepes ctabunutpoH VD1 ycTaHaBnusaloT nogbopom pesncTopa

(HectabunbHocTe He ©Oonee 0,001%)

KO3 pnymeHT

R3.
. 170712 DA {42EH5A |

- B T -» 4 o T

=5
R1 R3*
VT4 @6.2 K 510 D;‘Z ’“4”5’{‘17
+
U Bx ='; KIi03A oo_ 7 b Uﬁb/x
ctf c2
2,2 MK k2 [/ VDI éﬂ 10 M
oxl] KC156A

- -~ $ . 2 - - &
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CHc napannefnbHO BKITIOY€eHHbIMU MUKPOCXeMaMMI.

YBennyeHns BbIXOAHOMO TOKA MOXHO [A00UTbCS He TONbKO
BBEJEHNEM BHELUHEro perynupyrowero TpaH3MCTopa, HO WU
napansiefnbHbIM CoeauHEHNEM MUKpocxeM. Hanpumep, BKNHOYMB
nBe Mukpocxembl 142EHS5A, kak nokasaHO Ha CXeme, MOXHO
nonyynTts BbixogHon Tok Ao 6A. 3gece OY DA1 cpasHuBaeTt
nageHna HanpsbkeHust Ha pesnctopax R1 n R2. Ero BbixogHoe
HanpsXXeHne Tak BO34eucTByeT Ha MukpocxeMmy DAZ, 4To TekyLinu
yepes3 Hee TOK OKasblBaeTCHA B TOYHOCTWU paBHbIM TOKY Yepe3 DAS.
[Onsa npenoTBpalleHus HexenaTenbHOro MNoBbILEHUA BbIXOLHOMO
HanNpsH>KeHUs B OTCYTCTBME Harpys3ku BbIXOL YCTPOWCTBA HarpyxeH
pe3nctopom R6.

CnepyeTr OTMETUTb, YTO MNPU MaKCUMaribHOM TOKe Harpysksm Ha
pesnctopax R1 u R2 paccemBaetcsa mouwHocTb 6onee 2 BT,
noaToMy ucnone3oBaTb Takon CH uenecoobpasHo nuwb B Tex
cnyyasix, ecnv

+ <g——p—9 7 2 DAz - —+
o1 |c2 |c3 8 (4
+ |+ |+ 200 MK*{0 B
Usx +/5B L R5 56 K .
4 o-15 B ] DA3 58
- ' 17 2
R202 DA2, DA3 L
Cf-03 142EH5A 8 5?0 (4
4000 Mxx16 B S |

Harpysky Henb3s pasgenuTtb Ha [OBe 4YacTu (Hanpumep, Ha ABe
rpynnbl MUKpOcxeM) c¢ noTpebnsembim TokoM Ao 3A M nuTaTth
KaXkayt 13 HUX oT otaenbHoro CH.
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AsynonspHbin CH Ha ocHOBe 04HONOMNSAPHOW
MUKpPOCXeMbl

Takon cTtabunmnsaTop MOXHO BbIMOMHUTL MO CXeme, N300paKeHHOM
Ha cnegytowemMm pucyHke. Kak BngHo, mukpocxema DA1 Bkrno4deHa
no TvnoBon cxeme B nntocosoe nnedyo CH. MuHycoBoe nnevo
COOEPXKUT JenuTernb HanpskKeHUs Ku3 pPes3ncTopoB OLMHAKOBOIo
conpoTtuenenus R1, R2, nuseptupytowmn ycunutens Ha OY DA2 u
perynupytrowmnn  TpaHsuctop VT1. OY cpaBHMBaeT BbIXo4HOE
HanpsbkeHne nned no abConTHOM BenuYuHe, YCUITMBAET CUrHars
owmnbkn n nopaet ero B uUenb 6asbl TpaHnauctopa VT1. Ecnn
Hanps>keHue MMHYCOBOro nfieda no  Kakon-nmbo  npuydmHe
CTaHOBUTCS MeHbLUE, YeM MCOBOro (Mo abConTHOMN BESNMYUHE),
HanpskeHue Ha uHBepTupylowem Bxoge OY DA1 craHoBuTCA
6onbwe 0, n ero BbIXOAHOE HanpshKeHWEe MOHMKAETCH, OTKpbiBas
perynupyowmin TpaHsunctop VT1 B 6onbwen mepe U, TEM cambiMm,
KOMMEHCUPYS CHWXKEHUE HanpshkeHUss MUHYyCcoBoro nneya. Ecnu xe
9TO HanpskeHune, HaobopoT, BO3pacTaeT, Mpouecc npoTekaeT B
NPOTMBOMOSIOXXHOM  HanpaBfeHUM N  PaBEHCTBO  BbIXOOHbIX
HanpsH>KeHUn Takke BOCCTaHaBNMBaEeTCA.

—-19B

=

+U6x‘: '8 17 4 = | ——7nt19 B
o 1+ 8| pa |
2,2 MK K142EH86
c2 1+
2,2 MK Vi7
Uyt @ KT8184
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CH c perynupyemMbIM BbIXOAHbLIM HanpsikKeHUem

Ero moxHO cobpaTtb no
cnegyroLlen cXeme.

3aecb (0)% DAZ2

BbINOMHAET pyHKL MK ‘E_+/_/q 2_ DAl 142EHSA >—
nosToputens R

HanpshXeHWs1, CHUMaeMoro 8l

C [OBWXKA NEepeMeHHOro Ri L DA2

pesuctopa  R2. OV 7 x V11| k140ug7

nuTaeTcs 1+ I 2[ 6 i
HecTabunnanpoBaHHbIM T. R2 T
HanpsPKEHWEM, HO Ha €ero 10 / (2
BbIXOAHOM  CUrHam  aTo 4 1 MK
NPaKTUYECKN He BnUseT, (1

Tak Kkak  HanpsbkeHne —— |ZZ2MK EJRI 1K _
CMELEHNs  Hyns  He  <«—e ———>

npeBbILWAaeT  HEeCKOSIbKUX
MunnmneosibT. bnarogaps

B6onbloMy BXogHOMY conpoTmBneHuto OY CcTaHOBUTCH BO3MOXHbIM
yBenuunuTb conpotmeneHne penutena R1R2 B pgecatkm pas (no
cpaBHeHuto ¢ CH ¢ TunoBbiM BKNtoyeHneM Mukpocxembl DAT) wu,
TEM CaMbIM, 3HAYUTENBHO YMEHbLUUTL NOTPebNnsaemMbii UM TOK.
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MMnynbCHbIN cTabunusaTop HanpsXXeHus

Ero MoXHo BbINOMHUTL NO cXeme, n3obpakeHHON Ha pucyHke. Mpu
NOOKMIOYEHMN  UCTOMHMKA  BXOOHOMO  HanpsbkeHusl,  Korga
kKoHaeHcaTtop C4 paspsikeH, ctabunusatop DA1 oTkpbiBaeTcs,

T
VTi VT2
Ajgfi-ﬁ Qﬁmﬂm DAT 142EHBA
=1
S, RE
— 510
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nageHne HanpsbkeHust Ha pesnctope R1 oTKpbiBaeT TpaH3UCTOp
VT1 ”n TOT BXOOMUT B PEXWM HaCbIWEHUA, TakK KaK WHOYKTUBHOE
COMPOTUBIIEHME KATyLLKX B MOMEHT BKITHOMEHUSA OOBOJSIbHO BESMKO.
HapacTtalowmin Tok Yyepes KaTylwKy 3apsbkaeT koHgeHcatop C4, u
HanpsbkeHne Ha Hem nosbiwaeTtcd. [lpy 3TOM  yBenuyuBaeTcs
HanpsbkeHne Mexgy BbiBogamm 2 M 8 wmukpocxembl DA1 wu
HacTyrnaet MOMEHT, Korga OHO [AOCTUraeT 3HadeHusi, pPaBHOro
BbIXOQHOMY Hanps»KeHUIo ctrabunmnsartopa. [ancHenwee
NnoBbllEeHMEe HanpskeHna Ha koHgeHcatope C4 npumBoguT K
3aKpbIBAHUIO MUKPOCXEMbl U TpaH3UCTOpa, U 3anaceHHasa KaTyLLKou
L1 SHeprusa HauymMHaeT nocTtynatb B Harpysky. Yepes HekoTopoe
BpeMA HarnpsbkeHue Ha KOHAEeHcaTope MOHWXaeTcAa [0 3HayeHus,
Nnpu KOTOPOM HanpsxxeHne mexay soiBogamu 2 u 8 DA1 ctaHoBUTCS
MEHbLUE BbIXOOHOIO HanpshkeHust ctabunusatopa, MUKpocxema, a
BCcren 3a Heu n TpaH3nctop VT1 BHOBb OTKPLIBAKOTCS U BECH LIUKIT
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nosTopsietcs. Takum obpasom, B npouecce paboTbl BbIXOAHOE
HanpspkeHne CH HenpepbiBHO KonebneTcs B HebonblIMX npeagenax
OTHOCUTENBLHO 3HAYEeHUs], oNpeaensieMoro nNacrnopTHbIM 3HA4YEHNEM
HanpsxeHnss UMC u napameTtpamu genuntens RSR2R3. Lens R6C3
n KoHgeHcatop C2 cokpawatoT Bpems KrtoveHns CH u tem cambim
nosbiwatoT ero KrA. Tpebyemoe BbIXOAHOE HanpsiKeHue ycTaHaB-
NUBAaIOT NOACTPOEYHbLIM pe3nctopom R2.

Ha ocHoBe paccmaTpuBaeMbiX MWUKPOCXEMHbIX CTabunmnsaTopos
MOXHO CTPOUTb W Apyrne yCTPOWCTBa, Hanpumep, ctabunmsatopsbl
TOKa, YCTPOWCTBA AN 3apaaKM akkyMynsTOpOB U T. M.

DAT  142EHEA

Ctabunusatop Toka MOXHO
nonyynTb, BKITHOYMB

MUKPOCXEMY, Kak MoKasaHo +4_#

Ha cneagywouwen cxeme. B
AaHHOM cnyyae OHO
npegHasHa4yeHo ans

sapagkn  akkymynstopHoii U gy

batapen HanpsbkeHnem 12B.
Jenutenb R1R2

orpaHnynBaeT

MakcMmaribHoe  BbIXO4HOEe
HanpsXeHne ycTpomcTBa Ha

2

8

Ct

SES T

R10,2

1R3 TT-
2.2 MK 120

ypoBHe 14 B, pe3nctop R3 orpaHuymBaeTt TOK 3apagKku MOSTHOCTLIO
paspshkeHHon 6aTapen 1 3agaeT BbIXOQHOE COMpPOTUBIIEHME.

B yctponcrtee, cobpaHHOM O
apyrom cxeme (oHO
npegHasHayeHo Ans 3apsgkm 6 -
BOSIbTOBOM BaTapewn), TpaH3UCTOp

VT1 BbINOMHAET dyHKUMM
HVKHEro nneya aenvrtens
(coBmecTHO C pesuctopom R1),
ynpaBnsaooLero paboTton
MUKPOCXEMbI DA1 Taknm
obpa3oM, 4TO 3apsgHblii  TOK
ocTaeTcs BCE Bpems

HenamMeHHbIM. [MnkoBOE 3HadeHune
Toka 4depe3 Oarapeto  GB1
3aBUCUT  OT  COMPOTUBIIEHMS
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pesnctopa R1 (npu ykazaHHOM Ha cxeMe conpoTtusfieHn 1 Om -
0,6A). TlMogpobHee 0  BblWeONUCaHHbIX  cTabunusaTtopax

onucbiBaeTcs B [33].

CeteBana «kKPOHA»

aéi4n AIB TR3RT 30k

i1c2

-

10,0x
708

72 20,0 45
KT3586 |x108 KCI56A

Onsa nuTaHua TPaH3UCTOPHbIX MPUEMHUMKOB OT CETU OObIYHO
NPUMEHSAIOT NPUCTaBKW, cocrosilmne n3 NMOHMXarLLEro
TpaHcdopmaTtopa U BbINpAMUTENST CO  cTabunusatopom
HanpskeHusi. OpHako WUCMoNnb3oBaHME WX B BUAE OTAENbHOM
KOHCTPYKUMM He Bcerga ynobHo. [na nepeHOCHbIX NPUEMHUKOB
MOXHO cAenaTtb TaKyk NpucTaBky, KoTopad Oyaet ymeuwartbcsl B
oTceke nuTaHusa. PasmecTuTb npucTtaBky B MarnorabapuTHOM
NPUMEMHUKE He yOaeTcs, TakK Kak HeBO3MOXHO N3roToBUTb
CUIIoBoU TpaHcdopMaTop OYEHb MarbiX pasmMepos. Kcrnonb3oBaTb
becTpaHcdopMaTopHbIA  BOK  NUTaHUA He  pPEeKoMeHAOyeTcs.
[MpucTtaBka npegHasHayeHa ans nUTaHUS KapMaHHbIX
pagnonpUeEMHMKOB UIN OPYIrUX YCTPONCTB, B KOTOPbIX UCMOSb3yeTCs
batapea «KpoHa», oT cetn 220B. BbixogHoe HanpsikeHue
npuctaeskn 9B, mMakcumanbHbin TOK Harpyskm 30MA. [lpu TOKE
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Harpys3kn o 25MA HanpsbkeHune HemsmeHHo, a npu Toke 30MA
CHmwkaetTca pno 7B. [llpuctaBka He4yyBCTBUTESNIbHA K KOPOTKUM
3aMblkaHMsIM B Harpyske (TOK KOPOTKOro 3amblkaHus 35 MA).
OCHOBHbIMU YacTamm NpUCTaBKn ABNAIOTCA
BbecTpaHCchOpMaTOPHbIN BbiNnpsiMMTeENb Ha aumogax [6-09 c
racawmmmn pesmctopamm R3 - R7, npeobpasoBaTtenb HanpsikeHus
(T1, T2 wn Tp1) wn BeiNpamuTens Ha guogax A2, O3 c
napamMmeTpuyeckum crabunmsatopom. [lepemeHHoe HanpskeHune
CEeTU BbINPSAMIISAETCH, NOCTOSIHHOE HanpshkeHue npeobpasyetcs B
nepemMeHHOe MNOBbILWEHHOMW 4acToThl, N HaKOHeL, nocneaHee CHoBa
BbiNpaAMNsaeTca. brnarogaps Hanuuuio TpaHcdopmaTtopa, BXo4 U
BbIXO[, MNPUCTaBKM ranbBaHU4YECKM pasBA3aHbl, a [AoCTaTOYHO
BblCOKasi 4acTtoTa npeobpasoBaTensa MO3BOSISIET  BbIMOMHUTb
TpaHcdopmMaTop (a 3Ha4MT 1 BCIO NPUCTaBKY) ManorabapuTHbIMMN.
OpHon M3 cxeMHblIX OCOBEHHOCTEN NPUCTaBKU ABNAETCS TO, YTO
porib  GannacTtHoro CconpoTUBREHNA cTabunmsaTtopa BbIXOAHOMO
HanNps>KeHUs BbINOSTHAKT racdwme pesuctopbl R3- R7. Npoucxoant
970 cnegywowmm  obpasom. [lpy  yBenuMyYeHMM  BbIXOOHOrO
HanNpspKeHUst  TOK, MpoTeKkawwuin 4Yepes crabunutpoH A1,
yBENMYMBAETCS, BbI3blBasi YBENMYEHWE ToOKa, noTpebrsemoro
npeobpasosartenem. [lpu OTOM HanpsbkeHMe Ha  racawmx
pe3ncTtopax BO3pacTaeT, HanpshkeHne nutaHus npeobpasosaTtend
nagaeTt, YyMmeHbllas BbIxogHoe HanpsxkeHne. KoadpdpuumeHT
ctabunusaumm Takoro crtabunmusatopa oyeHb BbICOK (okorio 1000
npy Toke Harpysku 0o 20MA).

CrabunutpoHbl 04 wn [05 He npuHMMalroT ydvactuss B paboTte
NPUCTABKM W HYXHbl NUWb ANS OrpaHUYEeHUs HanpshkeHus Ha
npeobpasoBaresnie n Ha anogax [16-[19 B cnyyae cpbiBa reHepauunu.
TpaHcgopmatop Tp1 HamoTaH Ha KOSMbLEBOM cepaevyHUKe U3
depputa 700HM (Tunopasmep K20X10X5). Obmotkm 1-2 un 2-3
cogepxat no 85 sutkoB, 4-51n 9-10 no 25 BUTKOB. 6-7 1 7-8 - NO
100 ButkoB npoBoga [19B-2 0,2. B «kayectBe [1 MOXHO
ncnonb3oBath M06ON CTabUNUTPOH C HanpskeHnem ctabunmsaumm
8...10 B. Bmecto amogos [19B MOXHO npumMeHUTb niobble amnonbl,
cepum 9 (kpome [096), O11-014, KO102, KOKO3. B npucrtaeke
MOXHO mcnonb3oBaTb TpaH3uctopbl KT312b, KT315 ¢ niobbim
OykBeHHbIM wnHOekcoMm, KT342A-KT342[. CrabunutpoH KC156A
MOXHO 3amMeHuTb Ha [1814A. HanaxuBaHue npuctaBkM CBOAUTCS K
npaBuibHOMY NOAKMOYEHUI0 OOMOTOK TpaHcopmaTopa u nogbopy
pesnctopa R1, npn koTopom TOK cTabunutpoHa [1 makcumaneH.
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MoopobHee 006 M3roTOBMEHUM ITOrO YCTPOMCTBA OMNUCLIBAETCA B
[34].

CtabunnanpoBaHHbIN ceTeBOW Npeobpa3oBaTterib
HanpsiKeHus

Mpn paspaboTke oOnNUCbIBAEMOro HWXe YCTPOWCTBa CTaBuiiacb
3agada cosgaTb ManorabapuTHbIM CETEBOM WUCTOYHWUK MUTAHUS C
BblcokMM K[, cnocobHbIM oTAaTh B ranibBaHMYECKN HE CBA3AaHHYH
C CeTblo Harpysky mowHocTb 1...3,5 BT. 3TMm TpeboBaHnAM BrosnHe
OTBEYaeT  OOHOTAKTHbIN  UMMYSMbCHbIA  CTAabUNU3NPOBaHHbLIN
npeobpasoBaTtefib  HanpsbkeHusl, nepegawowuin  3HEPrUKD  BO
BTOPUYHYIO Lernb B nay3ax Mexay umnyrnbcaMmu Toka B NepBUYHHOM
obmoTKe pasgenutenbHoro TpaHcopmaTtopa. OgMH U3 BapnaHToB
TaKoro yCTpoMCTBa 1 nNpeanaraeTcs BHAMaHUIO YutaTesnen.

OCHOBHbIE TEXHUYECKME XapaKTEeEPUCTUKN:

BbIxogHOE HanpsXeHue, B, ... 12,20
CymmapHasa BbIXogHast MOWHOCTb, BT ... 3,5
YacTtoTa npeodbpasoBaHms, KL, .......coevvvveiiiieeeeeeeeeiieee e 20
[Mpenensl UISMEHEHNA HANPSXKEHNA CETU, NPU KOTOPbIX BbIXOAHOE

HanpsbkeHne nameHseTca He bonee yem Ha 1%, B ................. 250

B cocTaB ycTponcTBa BXOAAT BbIMPSMUTENb CETEBOIO  HarnpshKeHus
(VD1) co cmaxuBaowum dunetpom (R4C3C4), 3aparowmin
reHepaTop (DD1.1- DD1.3) c uenbto 3anycka (R17C7),
dopmupoBaTtesnb npsmoyronbHbix umnynscos (DD1.4-DD1.6, VT2,
VT4), anekTpoHHbIK krtod (VT3), nMnynbCHbIN ~ TpaHcgopmaTop
(T1), perynupyembini ucTovHUK Toka (VT5), yCTpOMUCTBO 3awmThbl OT
3amblkaHmn B Harpyske (R10, VT1), Tpn BeinpamuTtens (VD2-VD4)
M CTONbKO Xe  dunbTpyowmx koHgeHcatopoB  (C9-C11).
KongeHcaTopbl C1, C2 npegoTtepallatoT NpoHUKaHWe B CeTb MOMEX
C yactoTon npeobpasoBaHusi. C BKMNOYEHMEM YCTPOMUCTBA B CETb
Ha4MHatoT 3apsikaTbesa KoHgeHcaTopbl C3, C4 un C7. Nocne Toro kak
Hanps>keHMe Ha nocrnegHeMm Wu3 HUX LOCTUrHeT npumepHo 3B,
camoBo30byxaaeTtca 3agatowmn reHepatop (DD1.1-DD1.3). YacToTa
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cnefoBaHUs ero MMMynbCOB (3aBUCUT OT MOCTOSIHHOW BPEMEHM
yenu R7C5) - okono 20kly, dpopma HanoMmMHaeT  nNuUIoobpasHyto.
dopmuposatens (DD1.4 - DD1.6, VT2, VT4) npeobpasyeT ux B
npsiMoyronbHble  KornebaHus. [lockornbKy nocrnefnoBaTesibHOCTU
nMmnynbcoB Ha 6asax TpaH3nctopos VT2 n VT4 npotnBodasHbl, TO
OHM OTKPbIBAKOTCA CTPOro nooyepenHo, 4to obecnednBaet
MWHUMaNbLHOE BPEMS OTKPbIBAHUS U 3aKpblBaHUSA TpaH3aucTtopa VT3.
Korga aTOoT TpaH3UCTOP OTKPLIT, Yepe3 oOMOTKY 1 TeyeT NUHENHO
yBenMuMBawLwWumca TOK W TpaHcgopmaTtop T1 Hakannusaet
9HEepruio, a Korga 3akpbiT (Toka 4yepes3 nepBuYHYr0 0BMOTKY HET),
9Heprusi, HakonseHHasi TpaHcdopmaTopom, npeobpasyeTcs B TOK
BTOPUYHbLIX 0bMoOTOK IlI-V. [locne HeckonbkuUX UMKNOB paboTbl
reHepaTtopa Ha koHgeHcatope C7 ycTaHaBnMBaeTCs HanpsKeHue
8...10 B. BbixogHoe Hanps>keHue npeobpasoBaTtens
CTabunNnanpyeT perynupyemblit UICTOYHMK TOKa, BbIMOSMIHEHHbLIA Ha
TpaH3ucTopax coopkn VTS5 (VT5.2 ncnonb3oBaH Kak CTabunmTpoH).
[Mpn konebaHnAX HanNPsPKEHNA B CETU UIN Ha Harpyske naMeHsieTcq
HanpsbkeHne Ha obmoTke Il n perynupyembii UCTOYHMK TOKa,
BO3gencTByss Ha dopmupoBaTternb  (M3MEHAA  BXOOHOM  TOK
nHBeptopa DD1.4), wu3MeHsieT CKBaXHOCTb MPSIMOYroSfibHbIX
UMNynbcoB Ha ©Oase TpaH3uctopa VT3. [lpu yBennyeHuu
UMNYNbCHOro Toka 4epe3 pe3nctop R10 cBepx HeKOTOpPOro
NoporoBoro 3HadeHus TpaH3uctop V11 oTKpbiBaeTca U paspsxaeT
KoHaoeHcaTtop C6 (cnyxawmin [na npenoTBpalleHns  JIOXKHOro
cpabaTbiBaHNA 3aLMTHOrO YCTPOMCTBA OT KOPOTKMX BbIOPOCOB TOKA,
BO3HMKAOLLNX B MOMEHT BKITHOMEHUSI Npeobpa3oBaTtens, a Takke BO
BpeM4 nepekrtodeHuns TpaHsnctopa VT3). B pesynbtate umnynbChbl
3ajalollero reHepartopa nepecrtawT noctynate Ha  Gasy
TpaH3uctopa VT3 n npeobpasoBaTenb npekpawaetr paboty. [Npu
yCTpaHeHUn neperpysku YCTPOMCTBO 3anyckaeTcs BHOBb 4epes
0,8...2 c nocne 3apsagkn KoHOeHCaTopoB C6 n C7. ObmMmoTkM
MMMynbCHOro TpaHcgopmaTopa T1 HaMoTaHbl Ha NOSIMCTUPOSIOBOM
kKapkace nposogom [19B-2 0,12 ”n nomelweHbl B 6GpPOHEBOM
mariutonposog B30 u3 depputa 2000HM. O6moTkm 1.1 n 1.2
cogepxat no 220 sutkoB, odbmoTkm I, 1, IV n V-cootBeTcTtBEHHO 19,
18, 9 n 33 Butka. BHavyane HamatbiBaloT 06MOTKy 1.2, 3aTtem
obmoTku I, IV, I, V u, HakoHel, o6bmoTKy 1.1. Mexay obmoTkamu I,
IV, V 1 1.1 nomeLyaloT anekTpocTtaTtnyeckme akpaHbl B BU4e O4HOIo
cnosa (npumepHo 65 ButkoB) nposoga [130B-2 0,12. MNpu cbopke
TpaHcopmatopa  Mexgy  TopuamMum  UeHTpasibHOM  4acTu
deppnToBLIX YalleKk BCTaBMAT NPOKNagKy W3  NakoTKaHW
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TonwuHon 0,1 mm. TpaHcopmMaTop MOXHO BbINOSHATL U Ha
OCHOBe heppuTOBOro (TOM Xe Mapku) GpoHEBOro MarHMTonpoBoaa
b22. B atom cnydae wucnonbaytoT nposog [13B-2 0,09, npuyem
4yucrno suTkoB obmoTok 1.1 n 1.2 ysennumeatot go 230. TpaH3nucTop
KT859A moxHOo 3ameHnTb Ha KT826A, KT838A, KT846A.
HanaxuBaHne ycCTpoMCTBa HECMNOXHO. YCTaHOBUB OBWXOK
noacTpoeyvHoro pesnctopa R15 B BepxHee (N0 CXeme) NonoxeHue,
BKMtOYaloT npeobpasoBaTenlb B CeTb W yCTaHaBNUBAKT ITUM
pe3nctopom Tpebyemble 3HayeHUs HanpsbkeHus Ha Bbixoge. Ons
YMEHbLIEHNS MNOMEX BO BTOPUYHbLIX LENdX C  4acToTOW
npeobpasoBaHus (20klMy) HeoBxo4MMO ONbITHLIM NyTEM nogobpaTb
TOYKY COeMHEHUST ANIEKTPOCTaTUYECKMX OSKPAHOB C OOHMM U3
NPOBOAOB MNEPBMYHOM Lenn, a Takke TOYKM MNOLKMHOYEHUS
KoHaoeHcaTtopa C8. [Ina aToro [OCTaTOMHO OAMH U3 BbIBOAOB
Kakonnuoo BTOPUYHOM 0OMOTKM NOOKITHOYUTD Yyepes
MUNMaMnepMeTp MNepeMeHHOro ToKa K MepBUMYHOM Lenn W
onpeaenuTb Ha3BaHHbIE TOYKM NO MUHUMYMY NOKasaHuin npudopa.
[Mpeobpa3oBaTenb, COOpPaHHLIM NO ONUCaAHHOW cxeme, ornpoboBaH
ANs NUTaHus Harpysku, notpebnstowen mowHocte 10 BT. B aTtom
BapuaHTe 4Yucno BUTKOB 0OMOTOK 1.1 1 1.2 ObINIO yMEHbLEHO 00
120 (¢ marHuTonposogom b30), koHaeHcaTopbl C3, C4 3aMeHeHbl
OOHUM OKCUAHBLIM eMKOCTb0 10 MK®P (HOMWHaNbHOE HanpshkeHue
450 B), conpoTusneHne pesunctopa R10 ymeHbweHo o 2,7 Om, a
pesuctopa R18 - go 330 Om. NogpobHee aTa cxema ONUCbIBaeTCs B
[35].

101



Y22
YW 100
g9x s% 0
W 01| 002, (%
7 | o -‘ +5LA
e " 5 SN
VIIHGGIIN SUA € ¥ CC 21N
Xeefy
qIzsTy T by AR
YA - 20N 1A %%H £1aq svw.mm@ g
452 W (6 MWQ. ok w\ )+ i
#-63 oh 9T | S10 $10q |¥ 29 9 ZHIgSY 100
— . S =7}
gch - WE 9d

0/
81y

/|

= |0 Y1999 N
X 06¢
LIy

qO0x W | %

I
j

g 00%x
x MWW }

£
0r %Y

@ " g

VLOYTIN 1A

gy 9'1x0€¢ 27

5 |
I

102



MuWHMaTIOPHbLIA UMNYNBCHbLIA CETEBOU OIOK NUTaHKUA

B oTton ctatbe pacckazaHo o  6noke, KOTOpbIA MOXeT OblTb
MCNoJSib30BaH ans nMTaHNA 9JTIEKTPOHHbIX 4yacos,
MWKPOKanbKynaTopa, 9NEeKTPOHHOro TepMoMeTpa, Apyroii
MasioMOLLHOWN paguoaeKTPoOHHOW annapartypsbl.

OCHOBHBbIE TEXHUYECKME XapakTepucTukn

[MlepemMeHHOe HanpsKeHne UCTOYHUKa NuTaHus. B. ......... 220£15%
MakcrmanbHas MOLWHOCTb Harpy3ku, BT ..o 3
YacToTa npeobpasoBaHmS, KL . .....ccoeevveeeeiiiiiiieeeeeeiee e 35
KoadhpnumeHT NonesHoro AeUCTBUS, %0 . c.uoveeeveeeeiiieeeiiieeeeennnne, 75
YaenbHast MOWHOCTb, BT/AM™. ... 115
K
vz A, ks 82 VD1
amozs g/ KA103A
100 MK« S
FUI G15A *§ 8 =
e +
RS 20k
S o
N VD4
N 1000 Vi == KC630A
0 eagoa\kuhozA —[2,3;(&2 6
g}t
FU2 G,15A Va5
== W KCE30A I
: ME5 V7
DA1 K140Y42A ; 2 Mxx VD6
VT1, VT2 KT940A ; *1608 —
VD3 KC162A ; pr1* T
O15 mx 1
VD6, VD7 KASWOA; | 16K o i I
VD8, VD2 KA1058
VD9 KA1058 K nazpyne ( 5:3):
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OcCHOBHbIM y3rioM Broka sBnsieTca Tak Ha3blBaeMbli NOSTYMOCTOBOW
npeobpasoBaTtenb HanpshKeHUs, BbINOSIHEHHbLIM Ha TpaH3MCTopax
VT1, VT2 u TpaHcopmaTope T1. HanpsikeHue nurtarowen cetu
BbinpsimnsaeTcs agnogHblMm moctoM VDI, Ctabunutponsl VD3-VDS un
pesnctop R1, BKMOYEHHble NapameTpuvyeckum cTabunmsaTopom,
BMecTe C KoHaeHcatopamnm C2-C4  obpasyiT genuternb
BbIMPAMMNEHHOrO  HanpsbkeHust.  Ceetogumog VD2  cnyxkut
WHONKATOPOM BKITHOMEHUSI UCTOYHMKA nMuUTaHus. HanpskeHne Ha
cMMMeTpu4HOM cTabunutpoHe VD3 wucnonb3yeTtca Ons nuTaHus
3agatoulero reHepartopa. Pesuctop R1, Bxogsawumi kak 6annacTtHbin
B napameTpuyeckuin crtabunmsaTtop, obecneumBaeT HanpsikeHue
BofibTOA40OaBkM Ha KoHaeHcatope C8. B cnyyae KOpPOTKOro
3aMblkaHMsi Ha BbIXOAe 93TOT pPE3NUCTOP OrpaHuYMBaeT  TOK,
notpebnsemeii GNOKoM nuTaHMa OT ceTu. Kpome 3Toro, oH U
KOHOeHcaTop C1 obpasytoT duneTp, nogasnsoLwmmn
BbICOKOYACTOTHbIE NOMEXM, co3aBaemMble npeobpasoBaTenem.

3agarowmi reHepatop cobpaH Ha onepauynoHHom ycunutene DA1
no cxeme MynbTusBubpartopa. Ero ocobeHHOCTb - Ucnonb3oBaHune
AN NUTaHUS OAHOMOMSAPHOrO HamnpsXKeHUs, CHMMAaeMoro Co
ctrabunutpoHa VD3, 4To cHmxaeT obuiee Yncrno anemeHToB Broka.
[[anbBaHMYECKYylD pasBA3Ky reHepatopa W BbICOKOBOJSIbTHOIO
TpaH3uctopa VT1 no nocTtossHHOMY TOKy obecrneymBaeT
KoHaeHcaTtop C6. HeobblueH 1 cnocob ynpaBreHns TpaH3UCTOPOM
VT2. Ero oTkpblBaeT TOK, nNpoTekatowmn Yyepes pesmctop R9 toraa,
Korga 3akpblT  TpaHauctop VI1. B  MOMEHT OTKpblBaHUS
TpaH3auctopa VT1 Kk amutTepHOMy nepexody TpaH3uctopa VT2
npuknagbiBaeTcs obpaTtHoe HanpshkeHue, Bbl3blBatoLLee
adhdeKTUBHOE paccacbiBaHME HEOCHOBHbLIX HOcUTenen B 6ase, 4To
NPUBOAUT K €ro 3akpbiBaHMO 6e3 NosiIBIIeHNs CKBO3HOro Toka. [non
VD11 orpaHnymBaeTr obOpaTHoOe HarnpsXKeHne Ha 3MUTTEPHOM
nepexofe TpaHauctopa VT2, He npenaTcTBYs TOKY 4epes
nepBUYHY0 0OMOTKY TpaHcdopmaTopa T1 1 OTKPbITbIN TPaH3UCTOP
VT1. Takoe nocTtpoeHne aToro ysna npeobpasoBaTernisi No3BonsieT
MCKMIOYUTb CKBO3HOWM TOK 4Yepe3 TpaH3UCTopbl U He Tpebyet
NPUMEHEHNSA TpaHcdopmaTopa B Lenn ynpaereHus. 3akpbiBaHWe
TpaHancTopa VT1 npuBoauT K OTKpbIBaHMIO TpaH3nctopa VT2 Takke
0e3 nosiBneHns ckBO3HOro Toka. TpaH3uctopel VT1, VT2 paboTtatoT
B obnerdeHHOM pexume, 4TO obecrneyMBaeT MNOBbLILEHHYIO
HaOeXHOCTb Onoka nuTaHus. TpaHcdopmatop T1 HamoTaH Ha
konbue Tunopasmepa K12X8X3 mn3 depputa 2000HM. lNepBuyHas
obmoTka cogepxnt 500 BuTkoB NpoBoda M3B-2 0.15; BTOpuyHas,
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paccynMTaHHas Ha BbIXxOOHOe HanpsxeHune 5 B,- 50 BuTkoB nposoaa
M3B-2 0,31, ¢ otBOgOM oOT cepeauHbl. CtabunutpoH KC162A
MOXHO 3ameHuTb Ha KC156A. TpaHaucTtopbl MoryT ObiTb KT6046
nnn KT605b, Ho Toraa ctabunutpoHbl KC630A npnaeTca 3aMeHuTb
Ha KC620A. B atom cnydae KI1[ 6rnoka HeCKONbKO yXyOLIUTCS.
HanaxusaHne Gnoka nutaHus cBoguTCcs K nogbopke pesncTtopoB
R1 n R9 nop KOHKpeTHOe 3Ha4yeHue MOLLHOCTM Harpy3sku. Pesnctop
R9 BbIGUpaloT 13 ycnoBus HacblWweHus TpaHauctopa VT2, 4Tto
onpegensalwT C nomowpo  ocumnnorpadpa.  ConpotmBneHue
peanctopa R1 [OmMKHO ObiTb TakuMm, 4TOObl NPU HOMUHANbLHOW
Harpyske W  HanpskeHun nutaowen cetm  220B 4yepes
ctrabunntpoHbl VD4, VD5 npotekan TOK He MeHee 5 MA. [Onsa
CHWXKEHUs  nynbcaumin  BbIXOOAHOIO  HarnpshkeHUs  eMKOCTb
koHgeHcaTtopoB C3 n C4 Hago yBennuntb B 2...3 pasa. Kpome Toro,
ypoOBEHb MynbCaunii  MOXHO [AOMONHUTENbHO CHU3UTL NyTeM
NoOKMYEeHNUss  napannenbHo  KoHgeHcaTopy C7  OKCMAHOro
KoHgeHcaTtopa  emkocTbio  50..100Mk® Ha  HOMUHanNbHOe
HanpsbkeHne 10B. [MogpobHoe onucaHne u PUCYHOK nevaTHoWn
nnaTbl NnpueBeaeHbl B [36].

UMnynbCHbIN cTabunuaaTtop HanpsikeHUA Ha KT825

brnarogapa Bbicokomy Kl  mMmnynbCHble  cTabunusatopsbl
Hanps>XeHuUsl nonyyarT B nocnegHee Bpems Bce 6Horee wmnpokoe
pacrnpocTpaHeHue, XOTS  OHW, KaK  [MpaBwuio,  CIIOXHee
TPagnUMOHHBIX, U coaepxaTt bornbluiee 4Yncno anemeHToB. OgHako,
ecnn He NpeabsaBMsATb Ype3MepHbIX TpeboBaHM K CTabUNbHOCTU K
nynbcauusM BbIXOLHOrO HanpsKeHusi, TO UX cxema MOXeT OblITb
3HauuTenbHO ynpouwleHa. Tak, Hanpumep, crabunmsatop c
BbIXOAHbIM HanpsPKeHWeM, MeHbLUMM BXOLHOro, MOXHO cobpaTb
BCEro Ha Tpex TpaH3uctopax, gsa u3 kotopbix (VT1), VT2)
00pasyloT KIoYEBOW perynupyrownn anemeHT, a Tpetun (VT3)
ABMSETCA yCUNuUTEenemM curHana paccorsiacoBaHus.

YcTponcTteo pabotaeT B  aBTokoniebaTenbHOM pexume.
HanpsbkeHne nonoxutenbHoW ob6paTHOM CBS3M C  KOSfekTopa
TpaH3uctopa VT2 (oH cocTtaBHOMW) 4eped kKoHaeHcaTtop C6

105



noctynaer B uenb 6a3bl TpaHauctopa VT1. TpaHauctop VT2
nepnoanyeckn OoTKpbiBaeTesl 40 HACbIWEHNA TOKOM, MpoTeKaroLwmnm
yepe3 pesnctop R2. Tak kak koadhdmumeHT nepegadm Toka Gasbl
9TOro TpaH3UcTopa O4YeHb 60MbLUOM, TO OH HacbiWwaeTcs npu
OTHOCUTENBLHO HEBONbLLIOM 6a30BOM TOKe. OTO NO3BOMSAET BblOpaThb
conpoTtuenieHne pesuctopa R2 pgoBonbHO  6onbwum WU,
crneposaTteribHo, yBENMNYNTb KOappnUMEHT nepegayuv
perynupyrowlero anemMeHTta. HanpsikeHne mexay KomnsiekTopom u
SMUTTEPOM  HacbIWeHHOro TpaH3uctopa VT1 MeHblle, 4ewm
HanpsbkeHne OTKpbIBaHHA TpaHauctopa VT2 (B cocTtaBHOM
TPaH3MUCTOpe, Kak U3BECTHO, Mexay BbiBogamu 6asbl U amuTTepa
BKINKOYEHO NocnegoBaTernbHO ABa p - N nepexoga), No3ToMy, Koraa
TpaHanctop VT1 oTkpbIT, VT2 HageXHo 3aKkpbIT.

ONEMEHTOM CpaBHEHUS U yCUNUTENEM CUrHana paccornacoBaHus
ABNAETCA Kackag Ha TpaH3uctope VT3. Ero smntTep nogknoyeH K
MCTOYHNKY 00pa3LoBOro HanpsixeHus -- ctabunutpory VD2, a 6asa
- K genunTento BbIXogHOro HanpsikeHma R5 - R7.

+20.. 358 VIZ KDI36F e +58
4—1 -
Vi1 BCIT7 Ri 15K fo 1 1A
VI3 KC507 15K
R L v
e 15K 70 MK
+ . | P 2 R7
=T U/ 200mx l ‘RJ 47Ki /(szﬁpg/gyg 15K

B MmnynbcHbIX cTabunuaaTopax perynvpyrowmi aneMmeHT pabortaet
B  KMIOYEBOM  pexume, TMOITOMY  BbIXOOAHOE  HarpsikeHue
perynupyetcss WU3MeHEeHWeM CKBaXHoCTM pabotbl knwo4va. B
paccmaTpMBaeMOM YCTPOMCTBE OTKPbIBAHMEM W 3aKpbliBaHUEM
TpaH3auctopa VT2 no curHany TpaH3uctopa VT3 ynpasnder
TpaH3auctop VT1. B MomeHTbI, Korga tpaH3uctop VT2 oTKpbIT, B
apoccene L1, 6narogapsa NpoTeKaHUIO ToKa Harpysku, 3anacaeTcs
afleKTpoOMarHnuTHast 9Heprus. [locrne 3akpbiBaHUA TpaH3ucTopa
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3anaceHHaa 3Heprna depe3 aumon VD1 oTtgaetcsa B Harpyaky.
HecmoTpa Ha npocTtoTy, cTtabunusatop obrnagaeT [[LOBOSBHO
Bbicokum KI1[. Tak, npn BxogHOM HanpsbkeHun 24 B, BbIXOOHOM -
15B u Toke Harpysku 1 A namepeHHoe 3HadeHue Kl 6bino pasHO
84 %. [poccenb L1 HamoTaH Ha konbue K26X 16x12 n3 depputa c
MarHMTHou npoHuuaemocTbtlo 100 nposogom anametpom 0,63 MM un
cogepxut 100 ButkoB. WHOYKTMBHOCTL [gpoccensd npu Toke
nogmarHnumeanua 1A okono  1MmIH.  XapakTepuctuku
ctabunusatopa BO MHOIOM  OMpedensoTcsa  napameTpamu
TpaH3uctopa VT2 n gunoga VD1, 6GbicTpoaencTeme KOTOPbIX AOMKHO
ObiTb MakcumanbHO BO3MOXHbIM. B crtabunusatope MOXHO
NPUMEHUTb TpaHauctopbl KT825IN  (VT2), KT313b. KT31076
(VT1), KT315b, (VT3), anog KO213 (VD1) n ctabunmutpoH KC168A
(VD2),

OKOHOMMUYHbIA UMMNYIbCHbIA GIOK NUTaHUS

YMeHblleHne maccbl U rabaputoB U MNOBbILLEHNE 3KOHOMUYHOCTU
MCTOYHWKOB MUTaHUSA SBNSETCS OOHOM M3 akTyasibHbIX 3ajady npu
KOHCTPYMPOBaHUM COBPEMEHHOW pPagMO3NEeKTPOHHOW annapaTypbl.
Hanbonee npocto aTa 3agaya pewaeTcs 3aMeHOn TpaguuUMOHHOIo
BbiNpaAMUTENs (C CeTeBbIM TpaHCHOPMATOPOM U  EMKOCTHbIM
dunbTpom) BbICOKOYACTOTHbLIM npeobpasoBarenem C
nocneaywmm BbIMPSMIIEHNEM BbICOKOYACTOTHOIO HanpsiXeHus.
Takne UCTOUHUKM NuTaHus, Gnarogapsa ToMy, 4To npeobpasoBaHue
HaMpPsKeHUs1 NPOMUCXOANT Ha OTHOCUTENBHO BbICOKOW YacToTe
(10...40kly), wuMmelT TpaHcopMmaTopbl U BCH  KOHCTPYKLUIO
3HaYMTESIbHO MEHbLUMX pa3MepoB K oTcroda 6oriee BbICOKYH yaenb-
HYI0 MOLLHOCTb, goxogsawyto go 200...400 BT/am>, 4To B HECKOMbKO
paz3 Oonbwe, YemMm Yy TpaguMUMOHHbIX ONOKOB  MUTAHUS.
MpuHUMNManbHaa cxema Takoro WUCTOYHMKa MUTaHUsS n3obpaxeHa
Ha pucyHke. Ha Bbixoge ©Gnoka nonyyawT ABYNOMAApHoOe
HanpsbkeHne 2x27 B npun Toke Harpyskm po 0,6A, Amnnutyaa
nynbCaumn BbIXOOAHONO HaMNpsXKeHUA MNpu  MakcumaribHOM Toke
Harpys3ku He npesblwaeT 30 MB.
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BeinpamuTens ceTeBoro HanpshkeHust cobpaH Ha guogax V1 - V4.
[Mpeobpa3oBaTenb BbIMNPSIMAEHHOIO HanpsXKeHUs BbINOSIHEH Ha
TpaH3auctopax V6, V7 wu TpaHcopmaTtopax T1 u T2, a
BbINPAMUTESNb HaNPsKeHUs! NOBbILLWEHHOM YacToThbl - Ha anogax Va8 -
V11. Pabouyasa 4actota npeobpasoBartensa HanpsbkeHusa 22 klu.
KoHgeHcaTopbl C1 1 C'2 Heobxoaumbl Ans 3almnTbl NUTaoWEN CeTn
OT nomex, BO3HMKalWwmMx npu pabote npeobpasoBartens.
Pesnctoppl R1 mn R2 coBmecTHO ¢ koHgeHcaTopamun C3C4
ABNAITCA MNEPBUYHBbIM PUNBLTPOM N OOHOBPEMEHHO AenuTtenem
HanpsbkeHuss ans npeobpasoBatens. Llenouka V5, R3, C5. R5
CNyXuT onga obnerdeHuns 3anycka reHepartopa npeobpasoBartens.
PUNbLTPOM  BLINPSMIIEHHONO  BbICOKOYACTOTHOrO  HanpshkKeHus
cnyxat kKoHgeHcatopbl C6, C7. cnonb3oBaHue ABYX TpaHcdopma-
TOPOB B NpeobpasoBartene HanpskeHUs No3BOSNMIO0 YBENUYUTL €ro
Krmi. B

0bbluHbIX npeobpasoBaTensx C OOHUM  TpaHCcdOpMaToOpoOM
nocnegHui paboTaeT B pexunme HacbiweHus. B npeobpasoBaTtene ¢
ABYMS TpaHcopmMaTopamMu BbIXOAHOW TpaHcdopmaTop paboTaeT B
NIMHENHOM pEeXuMe MpU 3HAYUTENBHO MEHBLLUMX MHAOYKUMSX, YEM B
ofgHoTpaHcdopMaTopHOM  npeobpasoBaTtene. J3TO  NO3BONSET
YMEHbLUNTL MOTEPU B CEpAEYHuKe, a CcriegoBaTesfibHO, MOBLICUTH
KMNA npeobpasoBartens. Hacbiwatowuncsa TpaHcdhopmatop T2
paccyMTaH TOMbKO Ha MOLWHOCTb, noTpebnsemyto ©6a3oBbIMU
yensamn TpaHsuctopoB V6 n V7 1 noatomy nmeet Hebonblune pas-
mMepbl. B npeobpasoBaTensix ¢ ogHMM TpaHCGOPMaTOPOM B MOMEHT
nepeknioyYeHnss TPaH3NCTOPOB MOSIBNSETCA 3HA4YMTESNbHbIA BbIOPOC
KOJSINEKTOPHOro  TOKa. B npeobpasoBarene C  OBymd
TpaHcdopmMaTopamMn 3TOT BbIOGPOC MpPaKTUYECKM OTCYTCTBYET, 4TO
3HAYMTENTbHO CHWXAaEeT TaK HasblBaeMble AWMHAMWYEecKne notepu u
nosbiwaeT obwwun KI npeobpasosartens.

Hanunumne cBaAsnm mexagy TpaHcdopmatopamn 4depes obmoTtkm i
NnpPMBOOMUT K TOMY, UYTO B HYXHbIM MOMEHT TpaHcdopmaTtop T2
BXOAUT B PEXUM HacbIWeHus. ITo Heobxoammo Ansd Toro, YToObl
BbIMONHANMNCL ycnoBus paboTbl npeobpasoBaTtens, 0 KOTOpbIX ObINo
CKasaHo BblWwe. TpaHcdopmaTtop T2 4BnseTcs KOMMYTUPYHOLLMM
3MIEMEHTOM, BKMOYEHHBLIM B 6a30Bble Lenn TpaHaucTtopoB V6 n V7.
[Mpn HacblweHn TpaHcdopmaTtopa T2 ero HamarHuyYMBarLMNn TOK
ObICTpO BO3pacTaeT, BCMeACTBME 4Yero BoO3pacTaeT nageHue
HanpspkeHnst Ha pesuctope R4 M ymMeHbLlaeTcs HanpsbkeHue Ha
obmoTke lll, a cnegoBaTenbHo, N Ha obmoTkax | u Il , yTo NpnBOOMUT
K YMEHbLUeHNO Toka 6a3bl M BbIXO4Y OTKPbLITOrO TpaH3UcTopa B
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aKTUBHYIO 00nacTtb W NEepekrntioyYeHnto TpaH3UCTOpoB. YacToTa
NepeknioyeHnss onpenensaeTcsa BpPEMEHEM NepemMarHUYnBaHus
cepoedHuka  Hacblwatoulerocs TpaHcdopmaTtopa T2. [poccenu
Op1 wn [Op2 obecneunBaloT 3agepXKy OTKpbIBaHUS OLHOrO
TpaH3nucTopa A0 TexX Nop, rnoka ApYro NOnHOCTbIO He 3aKpoeTcs.
OTO HeobXoaAMMO NS YCTPAHEHUS] CKBO3HbIX TOKOB U YMEHbLUEHUS
noTepb Npu NepeksItoyeHnN TPaH3NCTOPOB.

[laHHble TpaHcopmaTopoB M Apoccener nomeweHbl B Tabnuue.
[MpaBnnbHO coBpaHHbIN BAOK NUTAHNA HanaxusaHusa He Tpebyer.
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O603Ha4veHne | ObmoTka | Ymcno sutkoB | lMpoBog | CepaeyHuk
1 160 MNoB-2 Konbuo
T 2 29+29 0,33 200HM1
3 5 MNoB-2 32X16X8
0,57
MNoB-2
0,33
1 8 N3O | [OBa konbua
T2 2 8 0,25 10X6X2
3 10 N3NWo
0,25
MNa3Nwo
0,25
Butok k BuTKY | [13B-2 Peauctop
L1 - Ao 0,27 BC 0,5
3anosiHeHus
Butok k BuTKY | [3B-2 Pesuctop
L2 - Ao 0,27 BC 0,5
3anonHeHuns

MogpobHoe onncaHue 6noka nuTaHus npusoauTcs B [37].

Ana nutanma mowHoro ycunutena HY Obin paspaboTtaH

UMnynbcHbIM 60K nutaHuna YHY

JTOT

UMMYNbCHbIA BMOK NUTaHUS, HOMUHaNbHAa MOLLHOCTb KOTOPOro B
Harpyske npu HanpskeHuu cetn 220 B He meHee 200 BrT.

Cxema BbINpAMUTENHA CETEBOrO HaNPsHXKeHUs NpuBeaeHa Ha NepBoM
PUCYHKEe B CcTaTbe, a Ha BTOPOM - cxema rpeobpasoBaTtens wu
BbIMPSIMUTENEN BbLIXOQHOINO HanpskeHusl. MICTOYHMK NUTaHUS He
CcTabunmMsnpoBaH, NOCKOSbKY BbIXOAHOW Kackaz YM34 BbinonHeH no
ABYXTaKTHOW CXEME U HEe KPUTUYEH K HanpsXKeHUO NUTaHuUS.

[ns orpaHnyeHnst NyckoBoro Toka B 6510ke NUTaHus npeaycMOTpPeEH
PEXMM CTYyNeH4YaToro noBbIWEHNA MOLLHOCTU OO0 HOMMHanbHon. C
9TOM Uenbl B Hero BBeAeHbl orpaHuumBarolmin pesuctop R2 un
TpnHuctop VD6. B HayanbHbIn MOMEHT BpeMeHu TpuHuctop VD6
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3aKpbIT, TOK 3apsgkm  KoHgeHcatopa C6  orpaHudmBaeTcs
peanctopom R2 n npeobpasoBartenb 3anyckaeTcs Npu NOHMKEHHOM
HanpsbkeHun. NMocne atoro ¢ obmoTkm IV TpaHcdhopmatopa T3 Ha
onon VD7 noctynaeTr ynpaenswowee HanpsXeHue, KoTopoe
OoTKpbIBaeT TpuHucTtop. OH wyHTMpyeT pesnctop R2, wu
npeobpasoBaTtesib BbIXOAUT HA HOMUHAIbHbLIA pexnm paboTbl. [mnoa
VD5 sawuuwaet tpuHuctop VD6. LUenb RI, C2, orpaHunymBatolas
CKOPOCTb HapacCTaHus HanpsbkeHna Ha aHoge TpuHuctopa VDGO,
NCKMNIOYaET ero caMmonpoun3BosibHOE BKMNYeHne. AnemenTbl L1 L2,
C3, C4 oGpasyiT GunbTp, KOTOpbIM NoAaBnAseT MMMNYfbCHbIE
NomMexu, co3gaBaeMble reHepaTopoM Grioka NUTaHus.

VD5 KII058

VDI-VD4 o
7
| sgzo3n  [FET
SB1 LT 10mxlFy
ncemb”j’ FUI 3A vo/

- —e Y Y[V} i * v 7 >
! k133 voz | L 3 L 5 hum
| |
| A € RS

~2208 | Tl L2 =F 4 1000 30K
| GImk G47mK = .
| H__ 3(1”ny
| L2 10mKTH VD3 ) - U/wm’

- . Y A H—J»—-u >

vD4 Korrye
[MpeobpasoBaTensb npeacrasngeT cobowu ABYXTAKTHbIN

NoslyMOCTOBOW aBTOreHepartop, 3arnyckaembll penakcaunmoHHbIM
reHepaTopoM Ha TpaH3uctopax VT1, VT2

OcHoBHble NapameTpbl NpeobpasoBaTens:

HomuHanbHas MOLLHOCTb B Harpy3ke, He MEHee ................ 200 Bt
BbixogHOe HanpshkeHue KaXXaoro U3 BelinpamMuTesnen

NPU HOMUHASTbHOM MOLLHOCTU, HE MEHEE.......cvvueeeeeeieeeeeeeennnnn 30B
BbIxogHOE HanpskeHne XOonocToro Xxo4a KaXaoro

N3 BbINPAMUTENEN, HE BOSMEE ....covveeiieeiiieeeeee e 40B
KoadbdmumeHT nonesHoro gencrena (npun P,=200 BT),

HE MEHEE . ... iitieeeite e et e et e e ettt e ettt e e e et e e e et e e e eea e e e saaeeeeaaaaeees 80%

112



YacTtoTa paboTbl NpeobpasoBaTENS.....ccevveeeeeeeeerennnannnn. 25...35kly

HamoTouHble AaHHble TpaHcdopmaTopoB T1-T3 npuBegeHbl B
Tabnvue. PekomeHayembIv nopsidoKk  HaMOTKM 0BMOTOK
TpaHcopmaTopa T3 cnegywowmn: obmoTka 1, 9KpaHupylowlas,
obmoTkn V - Xll, akpanupytowasa, obmotkm I, 1ll, 1V. BTtopu4iHble
obmoTkn V - Xll HamaTbIBalOT OQHOBPEMEHHO B YeTbipe MpoBoaa.
TpaHcopmatop T4 BbINONHEH Ha MarHuTonpoBode LIGX6 w3
depputa 2000HMC, kaxpaa u3 ero obmotok cogepxut no 40
BuTKOB nposBoga [13B-2 0,41. Bce pgpoccenu tvna OM. lMnata
npeobpasoBartesnis noMmeweHa B NepdOpUpOBaHHbIA KOXYX. 3a ero
npegeniamu, Ha BbIXOAe Kaxgoro kaHany uctodHuka nutaHus 30 B,
YCTaHOBIIEHbI) 3NeKTponuTnyeckne koHgeHcatopbl Tuna K50 -16
emMkocTbo 1000 mMkd.

TpaHcdop MarHuTo Mapka un Yncno  BUTKOB n HOMEP OOMOTKM
maTop nposoA n anameTp I I 1 v V- XIl
nposoja
T1 K10x6x3 MNaB -2 4 4 9 2 | ...
3000HMC 0.56
T2 K10X6x3 | nag-2 | 4 2 | | o |
2000 HM-A 0,56
19
T3 K316 | nag-2 | 48 | 48 | 6 | 6 |(moB
3000HMC 0,9 2
0,56)
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MogpobHOe onucaHMe W MeToAMKa HanaxuBaHusl YCTPOMCTBA
npueeaeHsl B [38].

MMnynbCcHbIN cTabunusaTtop HanpskeHus
¢ Bbicokum KI14

OcHOBHOe HasHayeHue 3Toro crabunusatopa - 3neKTponuTaHue
nepeHocHOM K1  OOpTOBOM  pPaOMOdNEKTPOHHON  annapaTypbl,
BbINOMHEHHOW Ha MuKpocxemax TTJI.

OCHOBHbIE TEXHUYECKME XapaKTePUCTUKN:

BbIxogHOE HanpsiXKeHNEe, B ... 5
MaKkcManbHbBIN TOK HAMPY3KM, A ..o 2
BxogHoe HanpsKeHNe, B ... 7...40
I 7 S 71...78

MpuHUUNuaneHas aneKkTpuyeckas cxema ctabunusartopa
n3obpaxeHa Ha pucyHke. OcCHOBOM YCTpPOWCTBa SBMSIETCSA
MHTerpanbHas mukpocxema K142El11, B coctaB KOTOpou BXOAAT
OCHOBHble  y3Mbl W 3fieMEHTbl  KMNK4YeBOro crabunmnsaTopa
HanpsbkeHust. Ha ogHM M3 BXodoB y3na cpaBHeHusi (BbiBog 13)
noctynaeT HanpsbkeHne OKoNo 1,8B oT obpas3yoBoro MCTOYHMKA
(sbiBOg 4). Ha gpyron BxoA y3na cpaBHeHus (BbiBo4 12) noctynaet
YacTb BbIXOAHOro HanpsikeHma c genutena R7R8. Pesnctopom R7
yCTaHaBMMBAIOT BbIXOAHOE HanpsikeHne (ero MOXXHO perynmpoBaTtbhb
B npegenax 3...9 B). CcopmmpoBaHHbIE MUKPOCXEMOW MMMNYSbChbI
ynpasrieHns ¢ Boisoga 11 nocTynaroT Ha BHYTPEHHUIM COrfacyowmm
y3en (BbiBOL 4), C HarpyskM KOTOPOro YCUSMEHHble WMMYJbChl
ynpaBneHus 4epes pe3uctop R3 noctynaioT Ha BXOL MOLLHOro
KMO4YEeBOro arfieMeHTa, cobpaHHoOro Ha TpaH3uctopax V2,V3.
KoHgeHcatop C3 ynydwaeT nepefadyy KOpPOTKMX  (PPOHTOB
ynpasnisoLwmnx MMMYNbCOB. MouwHble MMMy bChbI TOKa,
cthopMmnpoBaHHbIE KIHOYEBLIM 3NIEMEHTOM, MNOCTYNAKT Ha Apoccerib
L2. Tlocne 3akpbiBaHUS KMOYEBOro TpaH3uctopa V3  TOK
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camoumHaykumm gpoccena L2 npotekaeT 4epe3 ppoccenb L3,
Harpy3ky u gunop V4. lNapameTtpsbl guona V4 n gpoccensa L2 cunbHO
BnuaoT Ha Kl crabunmnsatopa. Auoa V4 pgomkeH ObiTb
BbICOKOYACTOTHbIM M MOLWHbLIM, a gpoccelflb - UMETb BO3MOXHO
OONbIHYIO OOBPOTHOCTb W MHTepBare paboymx 4acToT, a Takke
COXPaHATb MHAYKTMBHOCTb B YCITOBUSIX MPOTEKaHusl Yepe3 0bMOTKy
3HAYNTENbLHOr0 HamarHuyueawuwlero Toka. [ns nuTaHua yanos
ynpaesneHns Mukpocxembl A1 npegHasHavyeH BCrnoMoraTesibHbIN
MCTOYHUK, COCTOALMA U3  BHYTPEHHEro napamMeTpuyecKoro
ctabunumsartopa (ero BbIXO4HOE HanpsiXeHne CHUMaeTca ¢ BbiBoga 6
MUKPOCXEMbI) N yCUnNuTensa Toka Ha TpaHauctope V1. HanpskeHne
NMMTaHMAa y3rnoB ynpasneHus (noctynawuwlee Ha BbiBog 10) paBHO
npumepHo 5 B. 1N yMeHbLUEeHUsT MPOHUKHOBEHUSA UMMNYNbCHbIX
NoMex B MUTAKOLLYO CETb U Lenb Harpyskn, cry>xat punbTpbl, BKIHO-
YeHHble Ha BXoAe U Bbixoae ctabunusartopa .
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Ipoccenb L2 HamMoTaH Ha doeppuTOBOM (6poHeBOM
MarHutTonpoBsoae Tunopasmepa b22 2000HM, 3aszop -- 0,2 mm.
O6bmoTka cogepxunt 20 BuTKOB npoBoa MN3B-2 0.25 HaMOTaHHbIX B
nAaTb npoBodoB. Bce natb 0OBMOTOK coeauHeHbl napannenbHo.
Hpoccenu L1 n L3 moryT 6b1Tb N0ObIMM MHAYKTUBHOCTLIO HE MEHEe
30 Mk, cnocobHbIMN 6e3 M3MEHEHUS MHOYKTMBHOCTM MNPOMycKaTb
TOK 0o 2A. IX MOXXHO HamMoTaTb Ha OTpe3kax AJSIMHOM OKoso 20 MM
doeppuUTOBOro CTEPXHA AnamMeTpoM 8MM OT MarHUTHOW aHTEHHbI.
Uncno ButkoB 8...15; npoeoag [19B-2 ceyeHnem 0.8...1.2 MM2.
TpaH3anctop KT907A MOXHO 3aMeHUTb NObIM  MOLLHBLIM
BbICOKOYACTOTHbIM KPEMHMEBLIM M - P - N TpaH3UCTopoM. BmecTo
anona, K[O213A MOXHO ucnonb3oBaTtb Nobon n3 aton cepun. [Ons
obecrneyeHns yCTOMYMBOCTM U HagexHoW paboTbl cTabunusatopa
cnegyet obpaTuUTb BHUMaHWE Ha pauMoOHanbHbI MOHTaX BXOAHbLIX
uenem MUKPOCXeMbl, a MWMEHHO: BbIBO4 12 Hago coeanHUTb
KpaTyavuwmm nytem c genuterniem R7R8, KOTopbii B CBOK o4vepeb
AOSmKeH ObITb HenocpeAcTBEHHO NOAKMYeH K koHaeHcaTtopy C6.
[Mepen MoOHTaXOM feTanen Ha nnaTty Heobxoanmo ybeamuTbes B UX
ncnpaBHOCTU. PUCYHOK neyaTHOM nnaTbl U OnucaHne npuBeaeHo B
[39].

CTabunusarop HanpsikeHUsa Ha Komnapartope

OCHOBHbIEe TEXHUYECKME XapaKTePUCTUKN:

BbIXogHOE HaMPKEHNE, B ..., 5
TOK HAPYBKU, A oot e e e e e eeeananas 2
HanpsibkeHne nynbcaumm, MB ...........coooiiiiiiie e, 50
KO3 MUUNEHT CTABUIIUBALUNM ......cevveeeeieeeeeieeeeee e 100
HacTtoTa NepeKMiOYEHNS, KITL oovuneeeeieeiie e 25

CtabunusaTtop HanpsbkeHus pabotaeT cnegylowmm obpasom.
MnunoobpasHoe o6pa3yoBOE HaNpsXKeEHWEe KoMmnapaTop CpaBHUBAET
C YacTblO0 BbIXOQHOIO HanpsikeHus, cHumaemoro ¢ genutensa R8R9.
[Moka BbIXOOHOE HanpsbkeHne 6onblue 00pa3yoBOro, KIHOYEBOW
TpaH3ncTop 3akpblT. Kak Tonbko nunoobpasHoe HanpshkeHue
NPeBbICUT  BbIXOAHOE, CUrHam KomnapaTtopa OTKpoeT aToT
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TpaH3UCTOp. YeM MeHbLIe HanpshKeHne Ha Bbixoge ctabunmsaTopa,
TeM Jonble TpaH3uctop Oyaetr oTkpbiT.  [locne cnaga
NMNoobpa3HOro HanpskeHuss TPaH3UCTOP 3akpbiBaeTcss U Uerb
apoccenb L2 - Harpyska 3amblkaeTca Yepe3 OTKPbIBLUMWCA B 9TOT
MOMEHT MowHbIn anog VD3. Kak TonbKo Kn4veBOW TPaH3UCTOP
OTKpoeTcs, cpasy xe 3akpoetca auog VD3. BxogHon unbtp
ocnabnser MNPOHUKHOBEHWE WMMYSbCHLIX MOMEX B MUTAKOLLYIO

ANEeKTPOCETb, BbIXOAHOW - B HArpy3Ky.
T w2 L3
180 mxln | 30 MrlH
p7

+

N+
+UBpix ;

100 Mk
x50 B
/
R 10k

B crabunusatope MoxHO ucnonb3oBatb komnapatop K554CA3A,
K554CA3b nnn K521CA3 (HO y Hero yokoneska nHas). TpaH3ncTop
KT908A  MOXHO  3aMeHuTb  nobbiM  Opyrnm MOLLHbIM
BbICOKOYACTOTHbIM KPEMHUEBBLIM M-P-M TPAH3UCTOPOM WUITN MOLLHbIM
HM3ko4acToTHbiM K3 cepun  KT805,KT808, KT819. Ho npwu
MCNOSIb30BaHUN HN3KOYACTOTHOrO TpaH3nCcTopa TennoBble NOTEPU B
HeM yBenuyatca (npu Toke He 6onee 1A BbIXOOHOW TPaH3UCTOP
MoXeT paboTtatb 06e3 TennootreBoga). TpaH3uctop VT3 - niobon na
cepun KT814. Onog K[O213A MOXHO 3aMeHUTb NOOLIM Apyrum 3TON
cepum UM MCMNosib30BaTb BMECTO HEro KOJSIFIEKTOPHbIA nepexon
MOLLHOrO BbICOKOYACTOTHOro TpaH3auctopa. [poccenn L1 un L3
HaMOTaHbl Ha OTpe3Kax CTepPXHA anameTpom 8 n gnuHon 20 Mm 13
depputa 600HH un copmepxat no 10 BUTKOB MEOHOro
N30NMPOBaHHOIO npoBoda ceveHnem 1,2 mm. MarHuTonpoBof
apoccens L2 - 6poHeBon B26 n3 depputa 2000HM; mexagy ero
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Yawkamu genarT npoknagky TonwuHon 0,2 MM 13 HEMarHUMTHOro
matepuana. ObmoTtka, cogepkawas 20 BUTKOB, BbIMOSIHEHA XXIYTOM
n3 natu nposoaHukos MNOB-2 0,25. NpoBepKy yCTpoONUCTBa HAYMHAOT
C W3MEepeHUst HanpskeHusa Ha crtabunutpoHax VD1, VD2. K
IMUTTEPY OZHONEPEXOAHOro TpaH3ucTopa nogkntovarT
ocuunnorpad wn, npucoeavHas napannenbHo KoHgeHcaTtopy C2
Apyrve KOHAEeHcaTopbl pasHOW €MKOCTU, MO WU3MEHEHUH 4acToThbl
ybexgatTcsa B paboTocnocObHOCTU reHepaTtopa nunoodpasHoro
HanpskeHusl. 3aTeM K YCTPOMCTBY MOAKMNIOYAOT 9SKBMBANEHT
Harpyskm K pesuctopom R4 yctaHaBnmBawT Heobxoaumoe
BbIXo4HOE HanpsihkeHue. [Janee ocuyunnorpad NOAKNKYalT K gnoay
VD3 n HabntogatoT NpAMOYrofibHble UMMYSibCbl. POpMYy MMMYILCOB
MOXHO YynyywmnTb nogdbopom pesnctopa R6 u 3as3opa B 6poHeEBOM
mMarHutonposoge Apoccens L2. OnucaHve 9TOro ycCTpoucTBa
npusegeHo B[ 40].

UMnynbCHbIM cTabunusaTtop HanpsXxeHus

OTOT cTabunusaTop oOTnMyaeTcd OT NogoOHbIX eMy CXEeMHOW
NPOCTOTOM n BbICOKMMMU 3Ha4YeHnAMU KoadhpmLUNEHTOB
cTabunusaummn n nonesHoro AencTBus. B HEM npuvMeHeHa WNpoKo
pacnpoctpaHeHHaa Mmukpocxema K155J1A3. CtabunumsaTtop cocTtouT
n3 cregyrwmx yHKUMOHarbHbIX y3roB: y3na 3anycka (R3, VD1,
VT1, VD3), nuctouHnka o6pasLoBOro HarnpsbkeHus um ycTponcTeBa
cpaBHeHust (DD1.1, R1), ycunutena noctosiHHoro Toka (VT2, DD1.2,
VT5), TpaHauctopHoro «knoya (VT3, VT4), WHOYKTUBHOrO
HakonuTens aHeprun ¢ KommyTtupytlowmm guogom (VD2, L2) wu
dunbTpos - BxogHoro (L1, C1, C2) n BeixogHoro (C4, C5, L3, C6).

[Mocne BKNHOYEHUS NUTaHUA BCTynaeT B paboTy ysen 3anycka,
npeacrasnsaWwmin - cobon  napameTpudecknmin  ctabunusaTtop
HanNps>KeHUst C SMUTTEpPHbIM noBTopuTenemM. Ha amutTepe
TpaH3uctopa VT1 nosenaetcsa HanpsbkeHne okosio 4B. Tak kak
HanpsbkeHMe Ha BbIxo4e cTabunusaTtopa noka OTCYTCTBYeT, OMO[,
VD3 3akpbiBaetcd. B pesynbTate BKOYAKOTCA  UCTOYHUK
00pa3yoBOro HanpsKeHUs W ycunuternb MOCTOSAHHOro  TOKa.
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TpaH3NCTOPHbLIN KNOY NoKa 3akpbIT. Tak Kak HanpskeHne nutaHud
anemeHta DD1.1 meHblwe 5B, TO Ha ero Bbixoge ycTaHaBNMBaeTCs
BbICOKMI NNOrMYECKUM YPOBEHb, HA BbIXO4e YCUINUTENS MOCTOSHHOIO
TOKa opMUpyeTcsa KpyTouM (POHT KOMMYTMpPYIOLWEro mmnynbca.
OTOT (PpOHT ObICTpO (B TeyeHue npumepHo 30 HC) OTKpbIBaET
SNEKTPOHHbIM  KIKOY, KOTOPbIA HayMHaeT nMponyckatb TOK B
WHOYKTUBHBIA HaKonuTenb SHeprun. TOK Yepes KoY 1 HanpsbkeHne
Ha KoHaeHcaTtope C4 6yayT yBenunumBaTbCs MnaBHO. Kak TonbkKo
9TO HanpsbkeHue MNPEBbICUT HanpskeHne Ha ctabunutpoHe VD1,
anon VD3 oTkpoeTtcsa, a TpaHauctop VT1 3akpoetcs. [Npousonaget
OTKITIOYEHME Yy3Ma 3anycka, U B fanbHenwen pabote oH He Oypet
npuHMMmatb yyactus. C 3TOr0 MOMeEHTa B cTabunusatope
BKNOYaeTcs Uuenb oTpuuaTenbHon obpaTHoOM CBA3W, W OH
nepexoant B pabodee cocTosiHue. HanpsihkeHne Ha KoHOeHcaTope
C4 npoposmkaeT yBennuMBaTbCA 0O MOMEHTA, KOrga Ha BbIXoAe
anemeHta DD1.1 ypoBeHb 1 cmeHutca Ha 0. Ycunutens
NMOCTOAHHOrO TOKa (popMUpyeT cnag KOMMYTUPYHOLLEro MMmMyrnbca,
KOTOpbIM 3a BpeMs okono 200 HC 3aKpbiBaeT 3MeKTPOHHbIN KoY. [1o
9TOro MOMeHTa B Apoccerne L2 HakannmBanacb 35ieKTpoMarHuTHas
3Heprma. Yactb aHeprum, npoiwleauwen 4Yepes SSIEKTPOHHbBIN KoM,
noctynaetr B Harpy3ky. [lanee HanpsKeHne CcaMoUHOYKUUK
apoccena L2 otkpbiBaeT anon VD2. n aHepruda, HakonneHHas B
9TOM gpoccerne, HaunHaeT nepeTekaTb B Harpy3ky. [1nga Toro, 4ToObl
YMEHbWNTb aMnnNuTygy onacHoro gnsa mukpocxembl DD1 6pocka
HanNpsKeHusl, €eMKOCTb KoHaeHcaTtopa C4 BbibpaHa BecbMa
Oonblion, Torga Kak OOblMHO OHa He MNpeBblllAaeT HECKONbKNX
AEecCATKOB UM coTeH Mukpodpapapn. [locrne ucdepnaHma 3anaca
9HeprMn B pgpoccene L2 Tok B Harpysky Oyaetr noctynatb M3
KoHaeHcaTtopa C4. CnycTa HEKOTOPOE BPEMS HarnpshkeHMe Ha HeMm
YMEHbLWNTCA [0 3Ha4yeHus, KOorda Ha BbIxoge YCuUnuTens
NOCTOSIHHOrO Toka ©Oyget cdopmupoBaH (PPOHT OYepeaHoro
KOMMYTUPYIOLLEro MMNyrbca U BHOBb OTKPOETCH 3NEKTPOHHbIN KoY
- HAYHEeTCS HOBbLIV LMKN paboTbl cTabununsaTopa.

OCHOBHbI€ TEXHUYECKME XapaKTeEPUCTUKA .

HoMunHanbHoe BbIXo4HOE HanpskeHne, B ..................... . .. . 5
BbixogHoe HanpsKeHne, B . ... 8...60
S 17 .0,69...0,72
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KoachpmuymneHT ctabunmnsaymm, He MEHEE ...........cceeveeeeeneees 500

AMnnuTyga nynbcaumin BbIXOOHOIO Hanpsbkenus, mB, ........... 5
BbixogHoe conpotuBneHue, Om, He Bonee ....................... 0,02
MakCUManbHBIN TOK HAMPY3KM, A...ooenieeiieeiiieeeeiie e e 2
UacTtoTa nepekrmodeHnst, KIL . . .ooooeeeeeeiiiiieiieeeeeee 1,3...48
TemnepatypHas HectabunbHocTb, MB/"C, okono . ............... 12
YpaenbHaa rabaputHast MOWHOCTb, BT/aM 3 . . ...l 40
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Bce kaTywKn MHOYKTUBHOCTU OAWMHAKOBbLI M HAaMOTaHbl B GpOHEBBIX
mMarHuTonposogax b20 u3 depputa 2000HM c 3aszopom mexay
Yawkamu okoso 0,2 mm. O6MOTKM coagepxat no 20 BUTKOB Xryta m3
YyeTblpex nposogoB 19B-2 0,41. MOXHO NPUMEHUTb U KOJSbLEBbLIE
deppnToBLIE MAarHUTONPOBOALI, HO 0BsiI3aTenbHO C 3a3opoM. Ecnu
aKKypaTHbIW 3a30p NOMYyYUTb HE YOanochb U KOSbLO pacKosionoch Ha
HECKONbKO YacTen, To Heobxoammbln 3a3op (okoro 0,2 MM) MOXHO
co3gatb M B 9TOM crniydae. [na 3Toro Ha CKeuBaemble
NMOBEPXHOCTU HAHOCAT HECKONbKO CIoeB  Knes, Hanpumep
«CynepuemMeHT», [0 MOSIHOrO BbICbIXaHWA, a 3aTeM OCKOJSIKK
CKrenBaroT B KONbLO. YMCo BUTKOB M MPOBOA HEKPUTUYHBI U B 3TOM
cnyyae. B ctabunmnsaTtope ncnosnb3oBaHbl KOHAEHcATopbl K52-2 nnu
apyrve, Ho obs3aTenbHO TaHTanoBble UMK HMobuesble (NpU 3aMmeHe
Ha K50-6 cHuxaetca KIAd) ; K50-6 (C4 n C6): octanbHble - KM-5
mnn KM-6. KoHpgeHcatop C2 coctaBneH u3 Tpex napannensHo
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BKITHOYEHHbIX eMKOCTbto Mo 1 Mk®. [Ounoa VD3 moxeT ObiTb 3aMeHeH
nobbIM  UMMYIbCHBIM ~ ManoMoLHbIM — guodoM. Mcnonb3oBaHue
BmecTto gunoaa 2[1213A. Bmecto TpaH3uctopa KT3102[ nogongyt
KT3102E, KT342B, KT373B: Bmecto KT608b (VTI) -. KT503[,
KT503E, a Ha BbIxoge ycunutenda noctosiHHoro Toka - KT608b,
KT602b, KT630A.-KT630I'.

B «kno4yeBOM 3nemMeHTe MOXHO WCMNOoSfb30BaTb TPaH3UCTOPDI
KT908b, 2T908A, 2T912b, KT912b, a ¢ He3Ha4YUTENIbHbIM
yxygwenuem KlO.- n KT808A. Henb3a npuMeHsATb TpaH3UCTOPLI
cepumn KT909, Tak kak 9T0 BeOET K BO3DY>KAEHMIO KITo4a Ha BbICOKOW
4yacToTe W BbIXOAQY W3 CTPOS BCero yctpouctea. bbuiv ucnbiTaHbl
Takke, HO noKasanu xygwue pesyrnbTaTtbl TPaH3UCTOPbI Cepun
KT802, KT803, KT805, KT819, KT827, KT829 n KT818, KT825 (B
ABYX MocnegHMX crnyyasix cxema Krntoda 6blfia cCOOTBETCTBEHHO W3-
mMeHeHa). Mukpocxemy K155J1A3 mMoxHO 3ameHuTb Ha K133J1AD
urim  K131J1A3. Bce wucnonb3yemble AdeTann OOSMMKHbl ObiTb
TwartenbHO  npoBepeHbl.  [lepeg  MOHTaXXoM  Ha  nnarty
NnoLCTPOeYHOro pesncrtopa R1 ero conpoTuBrneHne yctaHaBnmBatoT
paBHbiM 3,3 KkKOMm. BknwouvatoT ctabunusatop cHadana npu
HanpsbkeHun nutaHus 8B n conpotmsneHnn Harpysku 10 Om, nocne
4Yero KOHTPOSIMPYIOT BbIXOAHOE HanpsKeHue WU, ecnm Heobxoammo,
ycTaHaBnmBaloT ero pesmctopom R1 Ha yposeHb 5B. OkoH4yaTensHO
HanpspKeHMe ycTaHaBnMBAKOT MOcre nporpeBa crabunusatopa B
TeyeHne 10..16 muH. Ecnn pguon VD2 wn TpaHsuctop VT4
YCTaHOBUTb Ha TennooTBoAbl. cTabunusatop MoxeT obecneunTb
Harpy3o4HbIl TOK 4A, B 9TOM criydae B Krode nydwe guon VD2
COCTaBUTb M3 HECKOSIbKUX NaparnnenbHO  BKMKYEHHbLIX  ONOOOB
2[1213A. Heobxoaumo 3aMeTuUTb, YTO Ha HEKOTOPbIX pexumax
paboTbl cTabunusatopa nepexogHble MNPOLECChl Ha KOSeKTope
TpaH3uctopa VT4 u Ha 6ase TpaH3ncTopa VT3 MOryT cyuecTBEHHO
oTnuyaTtbes. HanpspkeHne Ha amutTepe TpaH3uctopa V14 moxeTt
cogepxaTb napasuTHble KornebaHus, obycrnoBreHHble BOSTHOBbIMU
npoueccaMmm B CIOXHOM BbIXOOHOM (OUNbTpe, He yxyawatwLuiue,
ogHako, obuwero K. NMogpobHoe onuncaHne atoro ctabunmsaTtopa
N PUCYHOK NeYaTHOW nnartbl NpuBoaATcs B [41].
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KnoyeBoun ctabunusarop HanpsixeHusa 5B, 2 A

CtabunumsaTtop BLINOMHEH MO KNacCUYeCKon cxeme, OCOOEHHOCTEMN
He MMeeT, paccynuTaH Ha nNuTaHue LMpoBon annapaTypbl C TOKOM
notpebnerHna go 2A. B ctabunusatope pgpoccenb L1 cogepxut 11
BUTKOB, HAMOTaHbIX >XryTOM M3 BOCbMW npoBogHukoB M3B-1 0,35.
O6MmoTKy nomelrlatoT B OpoHeBon MarHutTonpoBog b22 ns depputa
2000HH. Mexgy 4yalwKkamMy HYXHO 3anoXxuTb MPOKagky w3
Tekctonuta TonwmHon 0,25mm bBornee nogpobHo aTa cxema
onucbiBaeTcs B [42].

+Upy
L1
/5..25 8 : 30 mrlH
220m nE
MK Vo1 VD2
25 B VTI KT208K _ kp2195  Kei3dh
1 VT4 KT3756 L

NMaTtnBonbTOBLIN GNOK NUTaHnA ¢ LLIK ctabunusatopom

OnucbiBaembii  cpaBHuUTenbHO npocton LW crabunusatop c
3awmTon ot K3 npegHasHayeH Ansg nUTaHUa KOMMNbloTepa ¢ OBYMS
anckosogamu. OH npoLye aHanornyHbIX, He COAEPXNT AedPULUUTHBIX
aeTtanen U no3BoOMseT MOHTUPOBATb PErynupylowmin TpaH3ncTop
HenocpeacTBEHHO Ha Kopnyce ycTpouctBa. B atom cniyvae
crneunanbHblii TENNOOTBOA ANA HEro CTaHOBUTCA NMWHUM. Ero
HegoCTaTKn (Mpucylime Bcem ctabunmsatopam C «3a3eMSIEHHbIMY
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TpaH3UCTOpoM) - obsidaTenbHOEe nUTaHWe OT OTAEeNbHOM OBMOTKM
CeTeBOro TpaHcgopmartopa W NOoBbILLEHHOE HanpsiXeHUe XONI0CToro
xoga. BbixogHoe HanpspkeHue ctabunusatopa 5B, makcumanbHbIn
TOK Harpysku 3A.
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Cxema crtabunmnsaTtopa npusBedeHa Ha pucyHke. CunbHOTOYHas
YyacTb yCTpoKncTBa, 0bpasoBaHHas KOMMyTUpyrowmnm anogom VD2,
HakonuUTenbHbIM apoccenem L1, BbIxogHbIMKU KoHAeHcaTopamu C6,
C7 wn TpaH3suctopom VT2, NOCTpoeHa MO CXeMe MOHWXKaoLWEro
MMMYNbCHOro ctabunmsatopa Hanps»XeHns (MCH). Ee
oTnnunTENbHAaA OCOBEHHOCTb - BKIIHOYEHME KOMMYTUPYHOLLErO
TpaH3uctopa VT2 B MWHYCOBOWM MpOBOA, YTO MO3BOMUIIO
«3a3eMnnTby  Konnektop. Kpome TOro, Takoe BKIKOYEHME
TpaH3ucTopa [daeT BO3MOXHOCTb BBeCTM ero B rnybokoe
HacblleHne, bnarogaps 4Yemy nafdeHue HanpsPKeHUs Ha HEM B
OTKPbITOM COCTOSIHMM NoflydaeTca BecbMa HEGOMbLUMM.
PaccmoTpum nogpobHee paboty CUITbHOTOYHOW YacTu
ctabunusatopa. lNpu oTkpbiBaHUM TpaH3ucTopa VT2 MWHYycOBOW
NnpoBO4  WCTOYHMKA  BXOOHOIO  HanpsbKeHust  noakniyaeTcsd
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HenocpeacTBEHHO K 00LeMy «3a3eMreHHOMY» nposogy. lMpn aTom
K anogy VD2 npuknagblBaeTca 3akpblBaloLlee ero HarpsikeHue.
3akpbiBasicb (ecnu Obin OTKPbLIT), AMO4 co3haeT LUernb 3apsagku
KoHaeHcaTtopoB C6, C7 OT WUCTOYHMKA BXOAHONO HarnpsiKeHUs.
3Ha4eHue 3apsigHOro Toka 3aBUCUT OT MHOYKTUBHOCTKU apoccens L1
n BpemeHn. Ha aTomM 3Tane paboTbl YCTPOMCTBA [ApOcCcesib
BbIMNOJSTHSAET POSib PeakTUBHOIO COMNPOTUBIIEHUS, HA KOTOPOM racuTcs
pasHMua Mexagy BXOOHbIM U BbIXOAHBLIM HanpsKeHnsaMu. B otnunuune
OT aKTMBHOIO COMPOTUBIIEHUS, QHEPINA HA KOTOPOM paccemBaeTcs B
BMOe Tenna, gpoccenemMm oHa npeobpasyeTcd B 3HEPrno MarHuT-
HOro nong, T. e. akkymynupyetcs. [locrne 3akpblBaHUA TpaH3UCTopa
VT2 marHuTHas aHeprusl, 3anaceHHasi B gpoccene, npeobpasysach B
ANEeKTPUYECKYI0, NPOAOoIMKaeT nogaepxumBaTtb  TOK  3apsiaku
KoHgeHcatopoB C6, C7. Tak Kak Harpysky nogkno4vatrT
napannenbHoO 3TUM KOHAEeHcaTopam, TO BO BpeMsi obeux a3z -
HaKOMSIEHNS 3HEPrMN OPOCCESIEM U Nepefayn ee B KOHOEHCATopbl,
OHM  HEernpepbiBHO  paspshkalTCA TOKOM  Harpysks, W  AOns
nogaepXaHuss Ha HuxX (a cnegoBaTernibHO, M Ha Harpyske)
CTabUNbHOro HanpPsKEHUs1 KIoYeBon TpaH3ucTtop VT2 NOCTOAHHO
KOMMYTUpYyeTCcs, nepefasasd TakMm obpa3oM MOLLHOCTb UCTOYHMKA
BXOAHOINO  HanpsbkeHnst B Harpy3ky. KonuyectBo 3Heprum,
nepegaBaemMon 3a oguH TakT paboTbl YCTPOWCTBA, OnpeaensieTcs
ANNTENBHOCTLIO (LUMPUHON) MMMYSIbCOB KOMMYTUPYIOLLEN YacToThl,
3a YTO Takom MeToAd M NOSfyYnun HasBaHWE LUMPOTHO - UMMNYSIbCHOrO.
OcTanbHaa 4acTb YycTpoucTBa - dopMupoBaTeSlb MMMNYNbCOB
ynpasreHunsa TpaHanctopom VT2. HactoTta aTMx uMnynbcoB, paBHas
npumepHo 28 «kl'y, onpegendeTcd TaKTOBbIM reHepaTopom,
cobpaHHbiM Ha anemeHTax DD1.1, DD1.2. OcobeHHOCTb TaKoro
y3na - HecTaHdapTHblh crnoco®  opMupoBaHUA  LUNPUHDI
ynpasnswowmux  umnynbcos. B  gaHHOM  yCTPOMCTBE  OHU
dopmMmpytoTCcs  nogadvenm Ha  MNOPOroBbIM  3NIEMEHT  CYyMMbI
NMNooBpa3HOro HanpsiKeHUst U MHBEPTUPOBAHHOIO HanpsiKeHUs
obpaTHOM cBA3WU. OTO NO3BONMNO 06onTUCL 6Ee3 OTAENbHOro KOM-
napatopa M TeM caMblM  YMPOCTUTb YCTPOMUCTBO B LENOM.
[lepemeHHOEe  HanpshkeHune  KBasunumioobpasHon  opmbl  C
Bpemsizagaowen RC - uenu reHepatopa 4epes pesuctop R1
noctynaetr Ha oba Bxoga anemeHta DD1.3, paboTtatowero B
NMMHENHOM pexunme. 34eCb OHO CYMMUpPYETCA C MHBEPTUPOBAHHLIM
HanpsbkeHMem obpaTHOM CBA3WM, BblpabaTbiBaEMbIM  3TUM  Xe
9NIEMEHTOM M3 HaMpsXKEHUS NCTOYHUKA NMUTaHUA, 1 ganee nogaeTcs
Ha MNOPOroBbLIM 3NIEMEHT, (PYHKUMIO KOTOPOro BbINOSHAET TpUrrep
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LUmuaTa, cobpaHHbii Ha anemeHTe DD1.4 u TpaHauctope VT1 ¢
NnonoXuTenbHonW obpaTHOM CBA3bD  4epe3d  pesuctop ROI.
KoHpeHcaTop C4 wyHTnpyeT Bxog 12 anemeHTa DD1.4 no BbicOKOM
yacToTe, TeM cambiM npegoTBpawass  caMoBO3DYyXaeHue
ctabunusatopa W ero noXxHble nepeknoveHns. C  KonnekTopa
TpaH3nctopa VT1 copmupoBaHHbIE UMMYIbCbl Yepe3 pes3ncTop
R12 noctynatioT Ha 6asy TpaHauctopa VT2 u, Takmm obpasom,
ynpasnsaT UM. [lepeMeHHbIn pe3ncTtop R3 cnyXuT ans nogCcTpovKu
NOCTOSIHHOM COCTaBnswwWen Ha BbIxoge anemeHta DD1.3 wu,
cneposaTernbHO, perynupoBaHus BbIXO4HOIo Hanps>KeHUs
ctrabunusartopa. Yepes pesnctop R6 snementsl DD1.3 n DD1.4
OXBayeHbl  MOMOXUTENbHOM  OBpaTHOM  CBSA3bKD,  HECKOSbKO
KOMMEHCHpPYIOLLIEN HeJoCTaTo4YHOEe 74 ycuneHme n
crnocobcTBylowern  popmmpoBaHmio  bonee  KpyTbiX  PPOHTOB
ynpasnsawowmux nmnynbcos. Ctabunusatop obnagaeTt TpUIrepHbIM
apdektom - B cnyvyae K3 Ha Bbixoge TpaH3uctopbl VT1 n VT2
3aKpblBalOTCA M TeM CaMblM OTKNKOYalT Harpysky. B Takom
COCTOSIHUM  TPaH3UCTOPbl  OCTAKTCHA  HeornpeneneHHo  JOonro,
MOCKOMbKY y3en ynpaeneHua crtabunusatopa nuTaeTcsa OT
BbIXOAHOIO HanpsbkeHusl, a Harpyska BKIIHOMEHA B KOJSINIEKTOPHYHO
uenb TpaH3uctopa VT2, KOTOpbIN U3HaAYanbHO 3aKpbIT (Pe3ncTop
R11 wyHTMpyeT ero amuTTepHblin nepexon). [loatomy npu
nponagaHvn BbIXOOHOIO HanpsbkeHnsa ctabunusatop Onokupyetcs:
y3en ynpaeBneHus nepecrtaetr pabotaTtb, TpaHauctop VT2
3aKpbIiBaeTCH M nogaepXxuvBaeT y3es ynpaBreHUs B BbIKITHOYEHHOM
coctosiHuM. [ns 3anycka crabunmsatopa nocre BKNKYEHUs
nMTaHna npegycmoTpeHa uenb M3 anopda VD3, peasuctopa R10 w
KoHaeHcaTtopa C5. B MOMEHT BKMHOYEHUS MUTAHUA HadanbHbIN
Opocok Toka 3apsihkaeT koHaeHcatop C5 uyepes amon VD3 u
6asoByto uenb VT1. Npu atom TpaH3nctop VT1 oTKpbIBaeTCcsa cam u
OoTKpblBaeT TpaH3uctop VT2. Ha Bbixoge crabunmsatopa
NOSABIAETCA HanpsbkeHue, y3en YnpaBreHUs «CXBaTbiBaeTCA» WU
HayMHaeT paboTaTb CaMOCTOSATESILHO. Pesucrop R10
npegHasHadveH ansa 6oictpon (3...5 ¢) paspsakm koHgeHcatopa C5
nocrne BbIKMIOYEHNA NUTaAHUS M NOArOTOBKM cTabunusatopa K
HOBOMY 3anycky. Crabunusatop MOXXHO BbIKNKOYUTb
KpaTKOBPEMEHHOW MnoJaden Ha BXOOHOW KOHTAKT «CTony» curHana
HWU3KOr0 YPOBHA. OTO MOXeT ObITb MOfe3HOo, Koraa onucbiBaembln
ctrabunusatop paboTaeT B COCTaBe MHOrOMOMSAPHOrO MCTOYHUKA
nuTaHus, n Tpebyetcda, 4ToObl B Crniyyae aBapuu B LPYrux Lensix
NMMTaHNA MUCTOYHMK +5B oTknovanca. Hanpumep, ecnv OaHHbIU
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ctabunusatop paboTaeT COBMECTHO CO CTabMNM3aTopoM UCTOYHUKA
+12 B, TO KOHTaKT «CTOM» MOXHO NOAKITOYNTL HENOCPEACTBEHHO K
uenu +12 B: npu nponagaHnn HanpsbkeHus +12 B Ha aTom BXoae
nosiBUTCA curHan sor. 0, KOTOpPbIN TOTYAC Xe BbIKNYUT U UCTOYHUK
+5 B. Ecnu a3TOoT BXOO cTabunmusatopa uUCMNofb3oBaTb He
nnaHupyetcd, 1o gunog VD1 u pesuctop R7 MOXHO yganutb, a
ocBoboamBmnca BbiBog 13 anemeHta DD1.4 coeonHuTb C BbI-
Bogom 12. [ipoccenb L1, cogepxawmi 12 sutkoB nposoga Ma3Jl - 1,
HamoTaH Ha marHuTonposoae b22 u3 pepputa 2000HM c 3a3opom
0,2 mm. Takon 3a3op ob6pasoBaH LWMANGOBKOW TOPLEBbLIX MO-
BEPXHOCTEN KepHOB 0b6eunx yawek Ha rmnybuny 0,1 mm. Obe yaliku
MarHMTonpoBoga HeobXOoOMMO  CKIEUTb  «KECTKUM»  KNeew,
Hanpumep b®-2, unn snokcngHom cmornon. Ha Bpemsi cknemBaHus
MarHMTONPOBOS, XenaTenbHO akKypaTHO 3axaTb B CTPyOUMHY mnu
TUCKN Yepe3 OepeBSAHHbIE NPoKNnaakn. Bce aTto obecnevnT XecTkum
MOHTaX [OPOCCENA W CHU3UT YPOBEHb aKyCTUYECKUX T[OMEX,
cosgaBaeMblx UM e (nNpuM nnoxom cOopke MarHMTonpoBoaa
apoccenst oH crnabo «KyXoKUT» Ha 4acToTe, paBHOW YOBOEHHOW
yactote anekrtpocetn). Kommytupyowmun auvon 20219A (VD2)
MOXHO 3aMeHUTb NbbIM ApyrMM MoOLHbIM anogom LUoTTKKM, Ha-
npumep, 202196, KO2998B, nnn, ¢ HekoTopbiM CHmxeHnem K[,
anogom K213 ¢ 6ykBeHHbIM nHaekcom A vnu b. Ero xenaTtenbHo
YyCTAHOBUTb Ha TennooTsod nnowagsio okono 20cm?®.  [pyrve
avnoabl  3aMeHUMbl  NOObIMU - KPEMHMEBBIMM  MAriOMOLLHBIMN,
Hanpumep, cepuin KO522, KO102. TpaHnauctop KT626B (VT1)
MOXHO 3aMeHuTb Ha KT626A, KT6266 wnn ppyrmum  BbICOKO-
YaCTOTHbIM CTPYKTYpbl p - N - p cpeaHen mowHocTtu, a KT908b
(VT2) - Ha KT908A unn nodbim n3 cepun KT945. Mukpocxemy
K155J1A3 moxHO 3ameHuTb Tonbko Ha K133J1A3. Ncnonb3oBaHune
aHarnorn4yHbIXx MMUKPOCXeM OpPYrux cepur HegomnycTUMO, Tak Kak UX
3NIEMEHTbI UMEKT MEHbLLUUIA BbIXOOAHOM TOK U OPYryt0 BHYTPEHHIO
CTPYKTYypY. Nonb3yscb ctabunmnsaTtopom, He NogaBanTe Ha ero Bxoq
HanpsikeHne 6onee 15B - 3TO MOXET NPUBECTU K BbIXOAY M3 CTPOS
anopna VD2 nubo Kk npoboto Bbixoga anemeHta DD1.4. B cnyvae
npobosa anemeHTa TpaH3uctopbl VT1 mn VT2 oTKpowTCcAa M Ha
Harpy3ky 6ygeT nogaHo NOfHOe  BXOAHOE  HarnpsiKeHue.
YcTonumBocTb paboTbl cTtabunmsatopa BO MHOIOM 3aBUCUT OT
HOMWHana pesuctopa R1. C yMeHbLUEHMEM €ro ConpoTUBIEHUS
yctonumBocTb 1 KI[ ctabunusatopa NOBbILWAKOTCA, HO CHUXaeTca
KO3dhpUUMEHT cTabunusaumm n pacteT YpOBEHb Mynbcaunin, wu
HaobopoT. He 3abbiBainTe 06 310N 0COBEHHOCTU. PUCYHOK nevYaTHOM
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nnaTbl cTabunusatopa npusoguTtcs B [43].

UMnynbCcHbIN ceTeBOU 6ok nutaHua YM34

OCHOBHblE  TEXHMYECKME  XapaKTEPUCTUKM  6rioka  nuTaHus
cnepywwme; HanpsxeHne nutanma - 200...240 B, BbIxogHble
HanpskeHus - £25, 20 n 10 B npn Tokax Harpy3kn COOTBETCTBEHHO
3, 1un 3A; KIad - 0,75.

MpuHUMNManbHaa cxema YCTPOMCTBaA MoKa3aHa Ha PUCYHKe.
PyHKUMN ceTeBOro ounbTpa BbIMNONHAKT anemMeHTol C2, T1, C3,
Beinpsamutens npeobpasoBaTtens Hanps>KeHus -
ABYXMOSlynepuoaHbIn MocToBOM Ha awmopax VD1-VD4,
TPaH3UCTOPHLIN nNbTp obpasoBaH anemeHTamn R3, C5, R4, VT1,
C7. OH yMmeHblaeT nynbcauMn BbINPAMEHHOIO HanpsiKeHUs
yactoton 100 Iu, 4TO HeobxogMmo Ana npegoTBpalleHns
MOOYNALUMN MU NPAMOYTOSIbHOrO HarnpsXXeHUA BbICOKOYACTOTHOIO
npeobpasoBatens. lNocnegHuit BbINOMHEH Ha TpaH3ucTopax VTS,
VT6. Yepes noHmxkawowmum TtpaHcdopmaTop T3 ero BbIXogHoOE
HanpspkeHMe MoCcTynaeT Ha [ABYXNOSynepuogHble BbINPSMUTENN
vD13-vD16;vD 17, VD18 wu VD19, VD20, T[lynbcayum
BbINPAMNEHHbIX HANPSKEHUW crinaxmBatoT KoHgeHcaTtopbl C11-C18.
3aparowuin reHepatop cobpaH Ha anemeHTax Mupocxembl DD1.
MoaocTpoeyHbiM  pe3uctopoMm R1  yactoty cnegoBaHusa  ero
MMMYNbCOB MOXHO WM3MeHATb 8 npepenax ot 100 go 200 «lu.
Tpurrep DD2.1 copmupyeT n3 HUX UMNynbCbl ¢ Bonee KpyTbiMU
dpoHTaMM ©n BOBOE MeHbllen Yactoton cnegoBaHuda. C
npeobpasoBaTtefieM HanpshkeHUs reHepaTtop CBsA3aH  4epes
KOMMMEMEHTAPHbIA SMUTTEPHLIA MOBTOPUTENb HA TpPaH3UCTOpax
VT3, VT4 n tpaHcgopmaTtop T2. lNuTaHne Ha 3agaromnm reHepartop
noctynaetr d4epe3 Bbinpamutens (VD5-VD8) wu crabunusatop
HanpsbkeHnss  (VT2, RS, VD9, VD10). W3bbiTok ceTeBoro
HanpskeHust racut koHaeHcatop C4. KoHcTpykuuss u getanun. B
6roke NuTaHMst MOryT BbITb MCMNOSb30BaHbI NOOLIE NogxoasaLwme no
rabaputam M napameTpam pPe3ncTopbl U KoHAeHcaTopbl. BmecTo
TpaHanctopoB KT812A moxHO npumeHuTb KT809A wnu KT704b.
Cratnyeckne koadpduUMeHTbl nepegadn Toka TpaHamctopoB VT5,
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VT6 pomkHbl OblTb NPUMEPHO  OAMHAKOBbIMW.  3aMeHsATb
MUKPOCXEMbI cepun K511 Kakumun-nnbo  apyrumu He
peKoOMeHAyeTCs, TMOCKOSIbKY OHW MeHee BCero noaBepXeHbl
AENCTBUK  BbICOKOYACTOTHbIX MOMEX W MNO3BOMSAKT MNOMYYUTb
AoBornbHO 6Gonblon (okorio 13B) pasmax uMnynbCoB Ha BbIXode
Tpurrepa. B  KpalHem crnydyae  MOXHO  BOCMONb30BaTbCA
MUKpOCXeMamMu cepuu K155, ofgHako  3To noTpebyer
AOMNOSTHUTENBHOIO YCUMEHUs UMMYNbCOB, MNofaBaeMblX Ha 6asbl
TpaHauctopos VT3, VT4. He cnenyet 3ameHATs 1 guoabl KO213I n
KO212A, Tak Kak OHW WMEKT [OOBOSIbHO BbICOKYH T[PaHUYHYIO
yactoty (okono 100 «l'y), nosBonswoLwWy BblIbpaTb TaKyk Xe
4yacToTy npeobpasoBaHUs W, KaK CrneacTteMe 3TOro, YMEHbLUUTb
rabapuTtbl BbiIxogHoro TpaHcdopmartopa T3 n nogHate K[ 6noka
nutaHusa. TpaHcdopmaTtop ceteBoro unbTpa T1 BbINONHEH Ha
KonbLueBOM MarHutonposoge Tunopasmepa K20X10X5 ns dpepputa
M2000HM3, obe ero obmoTkm cogepxaT no 17 BUTKOB npoBoaa
MIT® 0,5. MarHuTonpoBog TpaHcdopmaTopa npeobpasosaTtens T2
- K16X8X6 n3 depputa M2000HH-1, BCe ero oOMOTKM HamoTaHbI B
Tpn nposoga (M3JIWLO 0,12) n copgepxat no 90 Butkos. B
BbIXOQHOM TpaHcchopmaTope T3 wuCnNonbL3oBaH MarHUTONPOBOA
K38X24X7 n3 Takoro ke matepuana. Ero obmotkn 1-2, 3-4-5 n 9-10
cogepxat cootBeTcTBeHHO 30-1-5+5; 5+5 n 2 BuTKa nposoaa
MNaB-2 1,0, obmoTka 6-7-8 - 4+4 BuTKa nposoga M3B-1 0,6, Bce
OOMOTKM paBHOMEPHO pacnpeaensioT no Kofbly W TwaTenbHO
3aKpennsawT, a Ansa UCKIYEHUST MEXOOMOTOYHLIX 3aMblKaHUK
OTAEensawT Oo4HY OT Apyron dToponnactoBon nsnieHkon. MouHble
TpaHancTopbl VT2, VT5, VT6 pasmelleHbl Ha Tpex TennooTeodax C
nrowaabio  oxnaxgawuwlen noBepxHoCcTn 65 cm? KaXKOblN.
MogpobHee 0 6rioke NUTaHNA pacckasaHo B [44].
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OKOHOMMYHbLIA UMNYNbCHbIA BNOK NUTaHUA

MowHocTb 61oka nuTaHmsa - okono 180 BT, BbIxOAHOE HanpsKeHune
2x25 B npu Toke Harpysku 3,5 A, Pasmax nynbcauumi npu TOKe
Harpy3ku 3.5 A He npeBbiwaeT 10 % Ans JyacTtoTbl NnpeobpasoBaHus
100 Ty n 2% pnsa yactoTbl 27 Kly. BeixogHoe conpoTuBREHUE He
npesbiwaeTt 0.6 Om. Mabaputbl 6bnoka - 170X80X X35 mMm. macca -
450 r. llocne BbinpaMneHna gunogHbiMm mMoctom VD1 ceTteBoe
HanpskeHne unbTpytoT KoHaeHcatopbl C1 - C4. Pesunctop R1
orpaHnymBaeT  TOK 3apsagknm  KoHAeHcatopoB  (hunbTpa,
npoTeKawLlunii Yepe3 aMoabl BbINPpAMUTENS NPU BKAOYEHUM Bnoka.
OTmnbTpoBaHHOE HanpshkeHWe MnocTynaeT Ha npeobpasoBaTtesib
HanNpsH>KeHUsi, NOCTPOEHHbIN MO CxXeMe MNOoSIyMOCTOBOro MHBEpTOpa
Ha TpaH3uctopax VT1, VT2. [lpeobpasoBaTenb HarpyxeH
nepBuMyHon oOMOTKOM TpaHcopmaTopa T1, npeobpasyrowero
HanpspKeHne W ranbBaHUYECKM pa3Ba3biBaloLero Bbixon 65ioka oT
ceTn nepemeHHoro Toka. KongeHcatopbl C3 u C4 npendartcTBylOT
NPOHUKHOBEHUIO B ceTb BY nomex oT 6noka nuTaHus.
[MonymocToBOM MHBEPTOP NpeobpasyeT NOCTOSHHOE HarnpshkeHue B
nepeMeHHoe npsMoyrosisHom dopmbl € yYactotonm 27 Ky,
TpaHcgopmaTtop T1 paccumTaH Tak, YTO €ro MarMmMTonpoBOf He
HacblweH. ABTokonebaTtenbHbI pexum paboTbl obecneyeH uenbto
obpaTHOM CBS3N, HaMpPsXKEHUEe KOTOPOW CHUMaeTcss ¢ obmoTku |l
TpaHcdopmatopa T1 1 nogaetcsa Ha o6bMOTKy 1 BCnomoratesibHOro
TpaHcdopmaTtopa T2. Pesuctop R4 orpaHnymBaeT HanpsbkeHne Ha
obmoTtke 1 TpaHchopmaTopa T2. OT CONPOTMBMNEHUS ITOrO
pesucTopa 3aBUCUT B OnpedesieHHbIX npedenax 4acrtoTta
npeobpasoBsaHusa. [Ona  obecneyeHuss  HaeXHOro  3anycka
npeobpasoBaTtens u ero yctonymBon paboTbl CNYXUT y3en 3anycka,
npeacrasnaWnm  cobom  penakcauuoHHbIA  reHepaTtop  Ha
TpaH3nctope VT3, pabortawowem B naBUHHOM pexume. [lpu
BKITIOMEHUN NUTaHUA Yepe3 pesuctop RS HaunHaeT 3apsxaTbcs
kKoHgeHcatop C5 u, korga HanpsikeHne Ha Hem gocTturaet 50... 70B,
TpaH3uctop VT3 naBuMHOOBpa3HO OTKpbIBAETCA M KOHOeHcaTop
paspsbkaetca. MMmnynbCc TOKa OTKpbiBaeT TpaH3uctop VT2 wu
3anyckaetr npeobpasoBaTtenb. TpaHauctopbl VT1 wn VT2
yCTaHOBJSIEHbI Ha TennooTeoAax nnowaaeo 50 cMm* kaxabin. Anoabl
VD2 - VD5 TOXe cHab)eHbl nnacTUH4YaTbiMU TEenmnooTBOAaMMW.
[Ovoabl 3axaTbl Mexay NATbi AtopantoMUHUEBBLIMU  MlacTUHaAMM
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pasmepamm 40X X30 MM kaxgas (Tpy cpegHue nracTUHbI
TONWWHON 2 MM, OBe KpauHue - 3 MM). Becb naket crdarusaroT
agyms BuHTamum M3X3O0, nponyuweHHbIMU 4Yepe3 OTBepCTUs B
nnactuHax. [ng npegoTepalleHns 3aMblkaHUs NNacTH BUHTaMU Ha
HUX HaOeTbl OTPE3KN NOMUBUHUIIXNOPUAHON TPyOKU. HamMoTOuYHble
XapakTepucTUKN TpaHcOpMaToOpPOB NpuBeaeHsbl B Tabnvue.

Tpau- Aua-
cpop- | OO | duero MewP |Marnutonposon
MaTOP BOAS
Tt I 82 0,6 QeppHT
11 16416 { 2000HH, ana
111 2 0,3 CKJAeEeHHMX
BMECTe KOJb-
ima K31X
X18,8X7
T2 I i0 0,3 deppurt
II 6 0.3 2000HH.
1t 6 0,3 KOJAsUO
KIOXGXIE

[MpoBog o6moToK - NOB-2. O6MOTKY 1 pasmeLLaroT paBHOMEPHO MO
AnvHe  konbua. [Ona obneryeHns 3anycka npeobpasoBaTtens
obmoTka lll TpaHcdopmaTtopa T1 gomkHa pacnonaraTbCa Ha MeCTe,
He 3aHaTom obmoTkon l. Me>XOOMOTOYHYI0  M30NAUUKD B
TpaHcdopMaTopax BbIMOMHAKT JIEHTOM W3 nakoTkaHu. Mexay
obmoTtkamn 1 u Il TpaHcdopmaTopa T1 m3onauMs TpexcnouHas,
Mexay ocTarnbHbIMWU 0OMOTKaMn TpaHCOpPMaTOPOB - OAHOCIIONHAS.
TpaHauctopbl KT812A mMoxHO 3ameHuTb Ha KT812b, KT809A,
KT704A-KT704B, aumoobl KO213A - Ha KO213b. [lpaBunbHO
cobpaHHbIn B6oK NMMTaHMs 0ObIMHO B HanaXmBaHUM HE HyXOaeTcs,
O[HaKO B OTAenbHbIX Criydasix MoxeT notpeboBatbca noabopka
TpaH3uctopa VT3. [Onsa npoBepkn ero paboTocnocobHOCTU
BPEMEHHO OTKMIOYalT BbIBOA4 3MUTTEpa W MNPUCOEOUNHAIT ero K
MMWHYCOBOMY BbIBOAY CETEBOro BbinpaAmMuTensa. Ha akpaHe
ocuunnorpadga HabnogalT HanpsbkeHne Ha KoHgeHcaTtope C5 -
nunoobpasHbin curHan ¢ pasmaxom 20...50B yactoTom HECKonbKo
repu. Ecnn nnnoobpasHoe HanpsikeHwe OTCYTCTBYET, TPaH3UCTOP
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HeobxoanuMo 3aMeHuUTb. [TpuMeHeHMe 3TOro NCTOYHUKA NUTAHUSA He
NUCKNIOYaeT HeobxoauMocTn  ONOKMpPOBaHUS  Lener  nUTaHus
yeunutena 34 koHgeHcaTopamy ©0nbLLOM eMKOCTWU. [ogknioyeHne
TakMx KOHAOEHcaTopoB B elwe 6onblwer CTEneHn yMeHbLuaeT
ypoBeHb nynbcaumin. OnucaHne 3TOro yCTpPoOWcTBa NpUBOAUTCS B
[45].

NMpocTon Knro4yeBOoU cTabunnsartop HanpsKeHUs

ONEeKTPOHHbIE  YCTPOWCTBA, BbIMOJSIHEHHbIE HA UMNPOBLIX
MUKPOCXeMaX, He NMpeabaBnsAOT CAUWKOM BbICOKUX TpeboBaHuM K
CTabuNbHOCTU M YPOBHIO MynbCauui NUTAKOLWEro Hanps>XeHUs.
[MoaToMy ANA nuUTaHuMs Taknmx YCTPOWCTB MOXHO C  YCNexom
NPUMEHATb NPOCTENLUNE KIoYeBble CTabunuaaTopbl HanNPsXKeHUs.
OHn wumetoT Bbicokm KI1[, meHbwme rabaputbl U Maccy no
CpaBHEHNIO C HenpepbiBHbIMK cTabunusatopamu. [lpaBunbHoe
KOHCTPYKTUBHOE NCNOMHeHNne KINO4YeBoro ctabunusartopa
no3sonseT usbexarb MPOHWKHOBEHUSA BbICOKOYACTOTHbLIX MOMEX B
nuTaemoe YCTPOMUCTBO. Ha pucyHke nokasaHa npuHuunuanbHas
CXxema [MpoCTOoro Knwo4yeBoro crabunusatopa. [lpy  BbICOKMX
SHepreTMYeckMx nokasatensax KaydeCTBO BbIXOLHOIMO HarnpsiKeHUs
no3BonseT  nogknw4yate K crabunusatopy — YCTPOWCTBa,
BbIMNOSTHEHHbIE Ha UMppoBbIX MUKpocxemax cepun K130, K133,
K134, K155, K156, K561 n gp.

OCHOBHbIEe TEXHUYECKME XapaKTePUCTUKN:

BxogHoe HanpsxKeHne, B . ..o 15,..25
BbIXogHOE HaMpPsKEHNE, B. ..., 5
MakcuManbHbIM TOK HAFPY3KN, A .o 4
[Mynbcaumm BbIXOAHOIO HanpsbkeHne npu Toke Harpys3kum 4A BO
BCEM MHTEepBare nNuTaloLlero HanpskeHud, mB, He 6onee . ...... 50
KN, %0. HE XYXKE . .« oo . 60
Paboyas HacTOTa , Kl ...ueeeeeeeeeieieecce e >20
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[Mpn nogade Ha BXOA YCTPOWMCTBA HanpshKEHWs MUTaHUS B LENU
Ga3bl coctaBHOro TpaH3auctopa VT2, VT3 nosiBngeTca TOK,
Bcrneacteme 4ero oH oTkpbiBaetcs. Llenb R3C2 obecneunBaet
UMMYNbCHbIA ~ XapakTep  BO3HMKHOBEHMSI 3TOr0  TOKa, 4TO
cnocobcTtByeT  (pOpCUPOBAHHOMY  OTKPbIBAHMKO  COCTaBHOIO
TpaH3uctopa. Nocne ero oTkpbIBaHMSA Yepes apoccens L1 HaunHaeT
npoTekaTb BO3pacTalWMn TOK, 3apsbkalowun HaKoNUTenbHble
kKoHgeHcaTopbl C3, C4. Korga HanpsbkeHMe Ha 9TUX KoHAeHcaTopax
AOCTUraeT HEeKOTOPOro YPOBHA, OTKPbIBAKOTCA TpaH3ucTopbl VT4 un
VT1. lNocnegHun U3 HUX, HacbIWanch, NOOKMOYAET K OMUTTEPHOMY
nepexody TpaH3ucTopa VT2 3apsXeHHbln B  3aKpbiBaloLlen
nonsipHocTN KoHaeHcatop C2. 310 cnocobectByeT ObICTpoMy
3aKpblBaHUIO COCTaABHOrO TpaH3uctopa. Tok B gpoccene L1 He
MOXET MrHOBEHHO MpepBaTbCH, MNO3TOMY MOCIEe 3aKpblBaHUS
TpaH3auctopos VT2, VT3 otkpbiBaetca pguog VD1, koTopbin
3aMblKaeT Uenb Toka Yyepes apoccesib L1. B aTOT 0Tpe3ok BpemeHun
TOK B [poOccerie yMeHbLaeTCs, a C MOMeHTa, Korga OH CpaBHAETCSH
C TOKOM Harpysky, HayMHaeT YMeHbLUaTbCA W HanpsXeHue Ha
KoHaoeHcatopax C3, C4. [lpy HeKOTOpOM €ero 3Ha4yeHuu
TpaHanctopbel VT4 un VT1 3akpbiBatotcsa, a VT2 wn VT3 -
OTKpbIBAOTCA, W TOK B gpoccerne L1 HaumHaeT cHoBa
yBenunumeatbcs, auon VD1  3akpbiBaetcda. HanpskeHne Ha
KoHaeHcaTtopax C3, C4 npogosmkaeT yMeHbLlaTbCsH, U, Korga ToK B
apoccene L1 cTaHOBUTCS paBHbIM TOKY Harpysku, HanpsbkeHue Ha
kKoHaeHcaTopax C3, C4 cHoBa HauyvMHaeT yBenuumBaTbCs, U LIMUKN
paboTtbl cTabunuaatopa noetopsietcs. KoHgeHcaTop C5 co3gaet Ha
6a3e TpaH3uctopa VT4 Heobxoaumbii has3oBbIM COBUM curHana
obpaTHOM CBA3KW, OnNpefensarwmn 4YactoTy crnefoBaHus padounx
yuknos. dunbtp L2C6 cnyxuT AN YMEHbLUEHUS nynbCcaunm
BbIXOOAHOrO  HanpsbkeHust.  MoOLWWHOCTb,  paccemBaemasi  Ha
TpaH3auctope VT3 u amnoge VDI, HesHauuTenbHa. OTO nos3sBonsieT
NOMYyYNTb  3HAYMTENbHbLIA  TOK  Harpy3km 6e3 npuMeHeHus
TENnooTBOAOB AN MOLHbIX 3rieMeHToB. OaHako npu AnUTeNbHOM
paboTe C TOKOM Harpy3ku cBbiwe 3,5A Heobxoguma ycTaHOBKa
9TUX 3NIEMEHTOB Ha TennooTeoabl. [onHoe
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K Boinpsrmments (15...25 8) +}

onucaHne paboTbl CXEMbl U MOHTaXa cTabunmsaTtopa npuBeLEHO B
[46]. Tam xe NpUBOAATCHA N PUCYHKM NeYaTHOM NnaTthl yCTPOUCTBA.

Bnok nutaHua 12B 6A

MHorum pagunontobutensm - KOHCTPyKTopaMm B nocrnegHee BpeMd
BCE Yaule npuxogutca wuMeTb [Jeno C  paguo3neKTPOHHbIMU
YCTPOWCTBAMU, OPUEHTUPOBAHHLIMN Ha NUTaHMe OT BOPTOBOKM CeTU
aBTOMOGUNS. OTO MOLUHbIE aBTOMarHUTOMbl M paguocTaHuuu, a
TaKke cneuuanbHble 3MEeKTPOHHble cUCTeMbl. Takue YCTpoMcTBa
noTpebnsawT TOK okono 3A, nNosToMy Mpu WX SKcnsyatauum B
CTaUMOHapPHbIX YCNOBUAX BO3HMKAET npobriema 6roka nutaHus.
Pewunte ee nomoxeT BbinpAMUTENbHOE YycTpouctso "BY - 1
npon3BoacTBa YNbSHOBCKOrO NpubOpOCTPOUTENBHOIO  3aBoAaa,
npegHasHavyaemoe A5s 3apsgku aBTOMOOUIbHBIX aKKyMYSSTOPHbIX
G6atapen. [eno B rom. 4yto "BY-1" no cytm npegcrasnser cobown
NMOSIOBUHY  HYXXHOro yctpomctea. OHO wMMeeT [OOCTaTOYHYIO
MowHocTb (mo 100 BT). Octaetcs TONMbKO AOMNOMHUTL  €ro
cTabunusnpyrowen
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npucTaBkon Ha HanpsbkeHne 12B npu Toke po 6A. [lpuctaBka
BbIMOSTHEHA MO KNacCU4YecKon cxeme crtabunuaatopa HanpsiKeHus
U3 HeoedUUUTHbIX AeTanen HEBbICOKOWM cToMmMocTh. PaboTon
cocTaBHoro TpaHsuctopa VT1 ynpasndeT ycunutenb NOCTOAHHOIO
TOKa Ha TpaHaucTope VT2, ero aMuTTep NOOKMOYEH K UCTOYHUKY
00pa3yoBOro HanpsbkeHus, cocroswemy na crabunutpoHa VD1 u
pesunctopa R2, a 6a3a - kK nsmeputensHon uenn R3R4. Pesuctop
R1 cnyxut gns nogayn cmeweHna Ha ©asy TpaHauctopa VT1.
Pesnctopom R4 ycTaHaBnmBawT Heobxoanmmoe BbIXO4HOE
HanpskeHne. KonpgeHcatopl C4 wn CS5  npegotBpallaloT
BO3OyXaeHne cTtabunusaTtopa no BbiCOKkoM YyacTtote, a C1- C3
obpasyloT uUNbTp, CrnaxuBawLwmin  Nynbcaunm BbIXOAHOro
HanpsxkeHus "BY-1". [etann npuctaBkM MOHTUPYKOT MNeYyaTHOMU
nnate wu3 nwboro donbrMpoBaHHoro Martepuana. [levaTHble
NPOBOAHUKM  CUSTbHOTOYHbIX LEenen OOMKHbl OblTb LMPUHON He
MeHee 10MM 1 xopoLwo obnyxeHsbl. [Mnowaab cevyeHns MOHTaXHbIX
NPOBOZOB - HE MeHee 2 MM>.

PenenHbIn cTabnnusatop HanpsiKeHUsA

OTOT cTabunusatop npegHasHavyeH Ans NUTaHUa YCTPOWCTB Ha
ocHoBe uugpoBbix KVMC, He npeobsaBnslOWMX  BbICOKNX
TpeboBaHMin MO CTabUNBHOCTU U YPOBHIO MyNbCaUMii BbIXOOHOIO
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HanpskeHust. CTabunusatop HanpskeHust CHabXeH 3awuTon OoT
neperpys3oK rno TOKY U KOPOTKUX 3aMblKaHWUM.

OcHoBHbIE NapamMeTpbi:

BXOOHOE HANPAXKEHUE. ... .cceeeieieeeeeee e 15..22 B
BbIXOOHOE HANPAXKEHUE  ....oieiiiiieeeeeeiie e e e e 5B
Tok cpabaTbIBaHNA 3aLUNTBI, A oo 11A
YpoBeHb Nynbcaumi Ha BbIXOOE ................. . MmeHee 100 mB
Pabouas HaCTOTA ......ccoceeviiiiiiiiiee e 20 kly
TOK HArpY3KM (MAX)  .eueeeeiiiieeeeeeice e ee e e e e e e 10 A

[na nony4vyeHust Takoro TOKa Harpy3kMm MNPUMEHEHO COCTaBHOE
BKJTHOMEHME HECKOSIbKMX TPAH3UCTOPOB, A4 NyYllero corfiacoBaHus
KOTOPbIX UCMNOSIb3YHTCA AOMNOMHUTENBbHbBIE HAMPSXXEeHUS CMeLLeHUs,
CHUMaemble C BbinpaMmuTenen Ha gnopax VD1, VD2. Pesnctop R4
BbINOSMIHEH M3 TOJSICTON BbICOKOOMHOM MPOBOSIOKM, HAMOTaHHOW Ha
KepaMn4ecKnin Kopryc OT CropeBLuero npegoxpaHutens. [poccenu
L1, L3 BbiNOMHeHbl W3 oOTpe3ka W3ONIMPOBAHHOIO MOHTAaXHOro
nposoga ce4veHuem 1,5...2 MM2, MpPONyLEHHOro 4epes3 4eTbipe
depputoBbix Kosbua mapkm M2000HM1 Tunopasmepa K16X8X6 c
3asopom 0,1 mm kaxpgoe. [poccenb L2 HamoTaH Ha Kapkace,
KOTOpbIA yCTaHaBnuBaeTca B ©OpoHeBon cepaevHnk bB36 u3
depputa mapku M2000HM1.Kapkac cnegyet caenatb pa3dopHbIM,
4YTOObI NOCEe HAMOTKWN KaTyLLIEK ero MOXXHO ObIno cHATb. NepBrnyHas
obmMmoTKa HamaTtbiBaeTcs «kaHaTukoMm» 13 20 nposoaos Tuna MN3B-1
0,4 MM, n nmeet 15 BUTKOB. BTOpMYHass oOMOTKa COCTOUT U3 OBYX
cekumin;, nepsasi cekumsi nmeeT 6 BuTkoB nposoga M13B-1 0,8 mm,
BTOpas - 2 Butka nposoga MN3B-1 0,4 mMm. KoHey, nepBon 1 Havano
BTOPOWN CeKuun coeduHeHbl. Ha cxeme OoTMedyeHO Hadano nepsou
cekumn. locne HaMOTKM KaTylleK MX OCBODOXOAKT OT Kapkaca U
3anuBaloT  9MNoKcMaHOM cmornon. [locne MoOHTaXa KaTylwek B
cepeyHnKk B HeM ycTaHaBnuBatkT 3a3op 0,3 Mm. TpaHaucTop
KT947A moxHo 3ameHuTb Ha KT935, KT912, anoa KO219 - Ha
KO0213. bonee nogpobHo ctabunusaTtop onucbiBaeTca B [ 47], Tam
Xe NpuBOOATCA PUCYHKM MevaTHOW nnaTbl U pekoMeHJauuu no
N3roTOBSIEHUIO YCTPOUCTBA.
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NMpeobpa3oBarenb HanpshkeHUs ana asomeTtpa Li20

Kak n3BecTtHO, B 3TOM aBOMeTpe ONA U3MEPEHUS CONPOTUBIIEHUN
YyCTaHOBSIEHbl [Ba WUCTOYHMKA MOCTOAHHOrO TOKa - HanpsXeHnem
1,5B n HanpsixeHnem 4,5B. BTOpon UCTOYHUK, B Ka4YeCTBE KOTOPOro
ncnonbsyetcs 6atapes 3336J1, yyactByeT B paboTte cpaBHUTENBHO
peako. Noatomy yenecoobpasHee OTKa3aTbCHA OT HEMO U 3aMEHUTb
npeanaraemMbiM  npeobpasoBatenem - ero NOAKNKYaKwT K
OCTaBLLUEMYCSH WUCTOYHMKY TOSIbKO BO BpeMsi naMmepeHus 60sbLimnx
COMPOTUBIEHUI. KOoraa Lyn ommeTpa BCTaBrneH B rHe3no «x 1000».
Korga kHono4HbIM  Bblktovatenem SB1nogatoT HanpsikeHue 1,5B
Ha npeobpasoBatenb, HaYMHaeT paboTaTb reHepaTop, COBpaHHbIN
Ha TpaH3uctopax VT1n VT2. YacTtoTa konebaHuin npumepHo 14kly,
noTpebnsiemMblii reHepaTtopoM TOK OT WUCTOYHMKA He npeBblluaeT
8MA. C obmoTkun Il TpaHcopmaTtopa T1 reHepaTopa NepemMeHHoe
HanpspKeHne nogaeTcda Ha BbINPSMUTENb, BbINOMHEHHbIA HA gMogax
VD1n VD2 no cxeme yOBOEHUS HanpsKeHus. BbinpsimnieHHoe
HanpskeHne dunbTpyeTca koHaeHcatopamn C3, C4. [anee
cnenyet napameTpu4eckum ctabunmsartop HanNps>KeHWs,
COCTaBfeHHbI 13 TpaHaucTopoB VT3, VT4 u pesnctopos R2, R3.
TpaH3uCTOopbl BKIOYEHbI Kak aHanor ctabunutpoHa, HanpsXeHue
cTabunmsaumm  KOTOPOro MOXHO  YCTaHOBUTb  MOACTPOEYHbLIM
pesnctopom R3. bannactHeiIM  COMpPOTMBNEHNEM  ABMSIETCA
BbIXOAHOE conpoTuBrieHne npeobpasoBatens. [lpy U3MEHEHUU
notpebnsemoro ot npeobpasosaTtenia Toka o 0,2mMA (Korga wynbl
OMMETpPa 3aMKHYTbl) BbIXOQHOE HanpshkeHne naMmeHsieTca He bonee
yem Ha 0,1B. O6MmoTkM TpaHcchopmaTopa pasMeleHbl B
kapboHuneHOM ©poHeBoM cepaevHuke Cb-23-17a. Ha kapkac
CHayana HamatbiBaloT obmMoTky 1 - 500 BuTKOB nNpoBoga [19B-1
anametpom 0,12 mm c¢ otBogom oT 100-ro BuTKa, cuuTaa oT
BEpPXHEro no cxeme BbiBoAa, 3aTeM ee M30NMpPYT ByMakHOW
NpoKagKkou, NnoBepx KOTopon HamaTbiBaoT 06MOTKy Il - 330 BUTKOB
TaKoro e nposoaa.
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Ounoabl moryT 6biTb nobble gpyrne cepumn [09. Bmecto MIM41A
nogongeTt gpyron TpaHsuctop cepun MIM39-MIM142 co ctatndeckum
KoahdmuymeHToM nepegadn Toka He meHee 50, a BmecTto KT315B -
Apyrve TpaH3nCTopbl 3TON CEPUN CO CTaTUYECKUM KO3 PULMEHTOM
nepegayn Toka He MeHee 30. HanaxvBaHne npeobpasoBaTtens
CBOANTCS K YCTAHOBKE MOACTPOEYHLIM  Pe3nCTOpOoM (Mpu HaxkaTon
KHOMKe BbIKMoYaTens) BbIXO4HOro HanpshkeHust okono 4,5 B. lNpu
9TOM MOXHO o06ohTUCb M 0e3 BonbTMETpa, MNOCTaBMB PYuYKY
pe3nucTopa YCTaHOBKM Hynd OMMeTpa MpuUMEPHO B cpenHee
nosioXeHne, a MnoACTPOEeYHbIM PE3UCTOPOM BbIBEOA CTPEriky
MHOMKATOpa Ha HavamnbHYKO OTMETKY wkKanbl (NpyM 3aMKHYTbIX
wynax). XoTs gaHHbIM npeobpasoBaTtenb paspaboTaH cneyuansHo
ansa asometpa. L20, ucnonb3oBatb €ro MOXHO U C Opyrumu
aHanorM4yHbIMn N3mMepuTenbHbIMKU Npudopamn.

lNpeobpa3soBaTtenb HanpsikeHusa ¢ LU moaynauuen

OTOT npeobpasoBatenb C LWMPOTHO-UMMYIbCHOW cTabunuaaumen
MOXeT ObITb NPUMEHEH B MOPTATUBHbIX MarHUTooHax uU Apyron
nogobHon annapaTtype, paboTtatowen ot bartapen. B 4yacTtHoCTw,
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npeobpasoBartenb crnocobeH COXpPaHATb HOpPManbHYo
paboTocnocobHocTb MarHMTodoHa «BecHa-202» npu yMeHbLUEHUN
HanpsbkeHnst Gatapen po 3 B. Takon npeobpasoBaTenb
okasblBaeTcsl Hauboree npurogHolM nNpu 6GaTapenHoM nuTaHuu
annapatypsbl. KM crabunusartopa - He meHee 70 %. Ctabunusayus
COXpaHAeTCa NP YMEHbLUEHUN HanpPsKEHUS1 UCTOYHMKA MUTaHUS
HUXe BbIXO4HOIO cTabunnampoBaHHOro HanNpsHKeHUs
npeobpasoBartens, 4ero He MOXeT obecrneuntb TPaaULMOHHLIN
ctabunuaatop HanpskeHus. [NMpu BKNOYEHUM npeobpasoBaTens TOK
yepes peasuctop R1 oTkpbiBaeT TpaH3uctop VT1, KONMEKTOPHbIN TOK
KOTOporo, npotekass 4depe3 oOmoTky |l TpaHcdopmaTopa T1,
OTKpbIBAeT MoOLWHbIN TpaH3uctop VT2. TpaHauctop VT2 BxoauT B
PEXUM HacbIWEeHNs, U TOK 4vepe3 obmoTky 1 TpaHcdopmaTtopa
NMUHENHO  yBenunumBaeTcd. B  TpaHcdopmaTtope npoucxogut
HakonsieHne SHeprnn. Yepes HekoTopoe BpemMsa TpaH3uctop VT2
nepexoauT B aKTUBHbIN pexnMm, B 0BMOTKax TpaHchopmartopa
BO3HMKaeT QC camomHayKuum, NONspHOCTb KOTOPOW MPOTUBOMO-
NOXHA MPUMNOXEHHOMY K HUM HanpsKeHuto (MarHMTONpoOBOA
TpaHccopmaTopa He Hacblwaetcd). TpaH3uctop VT2 na-
BUHOOOpa3HO 3akpbiBaetcsa, n OOC camoumHaykumm obmoTkm 1
yepe3 amop VD2 3sapshkaeT koHgeHcatop C3. KoHpgeHcatop C2
cnocobectByeT 6ornee 4YETKOMY 3akpblBaHUIO TpaH3uctopa. [anee
LMKl NOBTOPSIOTCS.

S

<+
K Hag g.i/(é’

mao.=

I+
S
X
x
3

VT2
K18195 /1‘

‘ | Z’”H[ﬂ:j-.- 28 +‘
N

Uepe3 HekoTOpoe Bpemsi HanpskeHne Ha koHaeHcaTtope C3
yBENUYNBAETCS HACTONbKO, YTO OTKpbIBaeTcs ctabunutpoH VD1 u
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GasoBbii  TOK TpaH3uctopa VT1 yMmeHbllaeTcs, npu 3TOM
yMeHblaeTcss W TOK 06asbl, a 3Ha4YnT, M TOK HaCbILWEHMUS
TpaH3auctopa VT2. lNockonbKy HakonsieHHas B TpaHcdopmartope
9Heprus onpegensieTca TOKOM HacbiweHna TpaH3uctopa VT2,
AanbHenwee YyBenMYEHWE HanpskeHna Ha KoHgeHcatope C3
npekpawlaetca. KoHaeHcaTop paspsikaeTcs Yepes Harpysky. Takum
obpasom, obOpaTHass cBA3b  NoggepXuBaeT Ha  BbIXxoge

npeobpasoBartens NOCTOSAHHOE HanpspKeHue. BbixogHoe
HanpsbkeHne 3agaet crtabunutpoH VD1. M3mMeHeHue 4acToThbl
npeobpasoBaHus NexXuT B npegenax 20...140k"u.

[MpeobpasoBaTenb HaNPsPKEHWA, CXema KOTOpOoro mfokasaHa Ha
OPYroM pUCYyHKe, OTNn4aeTcs TeM, 4YTO B HeM Lerfb Harpysku
ranbBaHN4YeCKn pa3BsidaHa OT LUenu ynpasrieHus. JTO Mo3Bondet
NOSTYYUTb HECKOSTBKO CTabUMbHbBIX BTOPUYHbLIX UCTOYHUKOB C JHOObIM
HanpskeHneM. Kcnonb3oBaHWe WHTErpupylowero 3BeHa B Lenu
obpaTHON CBA3M NO3BOMSET YyylwUTb cTabunmsauyuio BTOPUYHOIO
HanpskeHust. Hepoctatok  npeobpasoBaTtens -  HeKoTopas
3aBMCUMOCTb BbIXOLHOMO HanpshkeHust OT Toka Harpysku. Yacrtota
npeobpa3oBaHss YMEHbLLAETCSA MOYTU FIMHENHO MPU YMEHbLLUEHUN
NATalOWEro  HanpsbkeHusi. 3JTo  0bCToATeNnbCTBO  yrnybnsaer
obpaTHylo cBA3b B npeobpasoBaTernie M MNoBbilWaeT CTabusibHOCTb
BTOPUYHOrO  HanpsbkeHusi. HanpskeHne Ha  criaxusaroLmx
KOHOeHcaTopax BTOPUYHbLIX WCTOYHUKOB 3aBUCUT OT 9QHeprum
MMMyNbCOB,  MOfyyYyaemblx OT  TpaHcdopmartopa. Hanuuune
pesnctopa R2 pgenaetr HanpskeHWe Ha  HAKONUTESNTbHOM
KoHgoeHcaTope C3 3aBMCMMbIM M OT 4acToTbl CriegoBaHUsA
MMMYJbCOB, npuyem cTeneHb  3aBUMCUMOCTMU (KpyTU3Ha)
onpegenseTcya conpoTUBEHNEM 3TOro pesucTtopa. Takum obpasom,
NoACTPOEeYHbIM pe3ncTopomM R2 MOXHO ycTaHaBnMBaTb Xeraemyto
3aBUCUMOCTb M3MEHEHUSI HanNpPsPKeHUA BTOPUYHbLIX MCTOYHWKOB OT
N3MEHeHUa HanpskeHna nutaHud. [loneson TpaHaucTop VT2 -
ctabunuaartop Toka. OT ero napameTpoB 3aBUCUT MakcumarbHas
MOLLIHOCTb NpeobpasoBaTens.

KM npeobpasoBaTENSl = .....cceevveeeeiieeeciieeeeee e 70...90%.
HecTtabunbHoCTb BbIXOQHOIO HanpsikeHns, B He 6onee ... 0,5 %,
MakcumanbHas MOLLHOCTb HArPY3KU  ..ceeveneeeeeeeeeieeeeie e 2 Br.
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Mpn HanaxuBaHun npeobpasoBatens pesuctopel R1 mn R2
yCTaHaBfMBalT B MOMOXEHNe MUHUMYyMa COMpPOTUBIIEHNA U
NOLKMNIOYaKOT 9KBMBAsNeHTbl Harpysku. [logatoT Ha BXoL yCTpoUCTBa
HanpsbkeHne nutanus 12 B n pesnctopom R1 yctaHaBnuBaloT Ha
Harpy3ke HanpsbkeHne 15 B. [lanee HanpsbkeHMe nuUTaHus
ymeHbLlaT o 4 B u pesuctopom R2 pgobuBaroTca npexHero
HanpskeHust. [oBTOPSS 3TOT NPoLEeCC HECKOSTbKO pa3, AobuBatoTcA
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ctabunbHoro HanpsbkeHna Ha Bbixoge. O6moTtkn 1 un Il n

MarHMtonpoBog ~ TpaHcdopmatopa y  oboux BapnaHToB
npeobpasosartens oguHakoBbl. OH HamoTaH Ha 6poHeBOM
MarHutonpoBoae 626 n3 pepputa 1500HM. ObmoTka 1 cogepxuT 8
BuTKOB npooga l3J1 0,8, a obmoTka Il - 6 BUTKOB NpoBoga 31
0,33 (kaxpgast u3 odbmotok Il n IV coctomt n3 15 BUTKOB NpoBoaa
M3J1 0,33). MNMogpobHee 06 M3rOTOBNEHUM U HaNaXMBAHUN ITUX
npeobpasoBartenen pacckasbiBaeTcs B [48].

YHuBepcanbHbIN NpeobpasoBaTtesib HanpsXXeHUs

[Onsa nonyyeHust N3 HanpskeHns nutaHus mukpocxem TTJ1 (+5 B)
HanpskeHun  obenx  NOMSPHOCTEM  MOXHO  MUCNOSb30BaTb
npeobpasoBaTtenb, CXema KOTOPOro fnokasaHa Ha pucyHke. Ero
OCHOBa - 3agatloLunm reHepaTop Ha fornyeckux anemerHtax DD1.1 n

143



CI-C6
47 mKXx
x5 B

VDI - VDb
CAY63

U,B

15

10

Puc. 2

10

20

30 I,MA

VDI- VD6 |
GAY63

0

Puc. 3

144




DD1.2, hopmupyomm MMnynbCbl C 4acTOTON MOBTOPEHUSA OKOSO
10kly wn ckBaxkHOCTbIO 2. Yepe3d GydepHble anemeHTbl DD1.3 u
DD1.4 wvMmnynbCcHOe Hanps>keHue MocTynaeT Ha  KoYeBble
TpaHsuctopbl VT1 wn VT2. B 3aBucmmoctn o1 Tpebyemoro
HaNPS>KeHUs1 U ero NOoMAPHOCTU K KOMNeKTopaMm 3TUX TPaH3UCTOpPOB
NOOKIIYAT  LUenn  YMHOXUTENEW C  MNONOXUTENbHbIM UMK
oTpuuaTesibHbIM BbIXOLHbIM HanpsbkeHnemM. Ha pucyHkax Tak ke
N300paXkeHbl Harpy3oYHble XapakTEPUCTUKU  YMHOXUTENen wu
3aBMCUMMOCTb noTpebnaemoro npeobpasoBaTtenieM Toka OT TOKa
Harpysku ymHoxutenen. B npeobpasoBatene MOXHO MCNOSMb30BaTb
mukpocxemy K155J1A3, TpaHsuctopbl cepun KT502 (VT1), KT503
(VT2) H gnopbl cepun K521, [1220.

BectpaHchopMaTOpHbLIA NATUBOSNILTOBLIN
npeobpasoBaTenb HanpsXXeHus

Ha pucyHke npuBegeHa cxema yOABOMTENS  HanpskKeHus,
cnocobHoro obecneuntb B Harpyske Tok o 2A. B ocHoBy
npeobpasoBaTens NosioXKeH reHepaTop UMMYNbCOB Ha NOrMYECKOM
anemeHTe DD1.1, oxBadeHHOM Uenbio obpaTHon cBaA3n R1C1R2,
KOoTopas 3agaeT 4yacToTy reHepauuun. BoipabaTbiBaeMble

Bx0d (+5..15 8) Bbixod (+10..30 B, 1,,<24)
- 4} D011 DDT CD4093
T, v
100K DD1.2
RT o T__ VI, V72 A+
100 Hc L ' e TIPIZE T
1900 I ! MK
% €2 470
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reHepaTopoM UMMYIbCHbIE CUrHasbl B NpoTMBOdase NocTynarT Ha
Bxoabl norndeckmnx anemeHtoB DD1.3 n DD1.4. ynpasnsawowmx
MOLLUHBbIMW  KIloYeBbIMM  TpaHauctopamu VT1 u VT2, [Ons
NCKIMIOYEHNA BO3MOXHOCTM KOPOTKOrO  3aMblKaHUS  MCTOYHMKA
NMMTaHUS BO BPEMS UX NEPEKIOYEHNS Ha BTOPbIEe BXOObl 3/IEMEHTOB
DD1.3 (4epe3 wuHBepTop DD1.2 u DD1.4 noctynaioT uMMNynbChl,
3aepXxaHHble NpPUMEepPHO Ha 4YeTBepTb nepuoga WHTerpupyoLemn
uenoto R3C2. bnarogaps a3ToMy, OTKpblBalOWmMe WMNYnbChI,
(oTpyuyaTenbHOM OTHOCUTENBHO AMUTTEPOB MOMAPHOCTM) Ha Gasax
TPAH3UCTOPOB OKa3blBAOTCA pas3HECEHHbIMA BO BpPEMEHU, U
CKBO3HOM TOK Yyepe3 oba TpaH3ucTopa UcKmyaeTca. Ecnn oTKpbIT
TpaHancTop VT2, koHgeHcaTop C3 3apskaetca yepes auoa VD1 oo
HanNps>XeHUs1 UCTOYHMKA NUTaHna. Yepes nonnepuoaa oTKpbiBaeTCs
TpaHsuctop VT1, koHgeHcaTop C3 okasbiBaeTCA BKIHOYEHHbIM
nocnegoBaTenbHO C UCTOYMHUKOM, M KoHaeHcaTop C4 yepes guoA
VD2 3apskaeTca npakTU4ecku OO0 YOBOEHHOro HarnpsXeHud
nntaHusa. WMMC CD4093 MoxHO 3ameHuTb Ha K561TJ11.
TpaH3ncTopbl cnegyet NnpuMeHsaTb n3 cepum KT825 u guoasl cepum
KO202. [Ona CHWKeHWA ypOBHA MyrbcauuMin Npu MakcuManbHbIX
TOKax Harpy3kM emKoCTb KoHaeHcatopoB C3 u C4 xenatenbHO
yBennints go 10 mk® n, kpome TOro, napansienibHoO KoHAeHcaTopy
C4 BKNHOUYNTBb NNEHOYHbBIA UNK KepaMnyeckmuim eMkocTbio 0,1...1MKD.

BectpaHcdopmaTopHbIM npeobpa3oBaTenb
HanpsXXeHus

BecTtpaHchopmaTopHbIi  NpeobpasoBaTenb HanpPsKEHUs, cxema
KOTOPOro npuBedeHa Ha PUCYHKE, COCTOUT U3 Tpex YacTewu:
3agatowiero MynbtMBuMbpaTtopa Ha TpaHauctopax T3, T4, aByX
ycunutenen Ha TtpaHauctopax T1. T2 n BbinpaMuTena Ha guopax
01 - 4. PaccmoTtpum  paboty npeobpasoaTtens. [Mpegnonoxum,
YTO B AdaHHbIN MOMEHT TpaH3ucTtop T3 oTKpbIT. HanpshkeHne Ha ero
KOSnekTope pes3ko ymeHblaetrca ¢ 6B go 0. 3T1oT umnynbc
HanNpPsXKeHUs1 oTKpoeT TpaHaucTop T2 n 3akpoeT T1. Mmnynbc Ha
BbIXO4€E TpaH3ucTopa T2 MMeeT ToXe HanpshkeHwe n gasy, 4To n
BXOAHOW, HO OydeT 3HauYMTENbHO YCUNEHHbIM Mo Toky. C amuTTEpa
TpaH3uctopa T2 oOH noctynaet 4epe3d koHaeHcatop C1 Ha
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BbINpAMUTEnb. B crneyowmm MomMeHT TpaH3ncTop TS 3akpbiBaeTcs,
a T4 oTKkpblBaetcs, W MPOUCXOAUT TMPOUECC aHanornyHbIv
OnMcaHHOMY.

Tak Kak Ha neByl U MNpaByl BepLUMHbI BbIMPSAMUTENBHOrO MOCTa
(cM. cxemy) nocTynatoT MMMYNbCbl NPOTMBOMOIOXKHOM MONAPHOCTY,
BbINPSIMIIEHHOE HanpsbkeHue OyaeT BaBoe 6ornblie nuTaroLlero,
T.e. 12B.

T3.74 BLIOT LT T5 Ad167 T2.76 Ad162

Bcnencteme TOro, 4to MOLLHOCTbL, NepegaBaemMasi U3 nepBUYHON
Lenu BO BTOPUYHYIO, NpornopunoHansHa YactoTe, paboyas 4YactoTa
AOMmKHa BbITb 4OCTATOYHO BbICOKOW. TpaHaucTopbl T3 1 T4 OOMKHbI
UMETb OAuHaKoBble napameTpbl. [Npn ucnonb3oBaHuUM getanen ¢
HOMUWHaNamn,  ykasaHHbIMU Ha  NPUHUMNWANbLHON  CXEMe,
npeobpasoBatenb obecneuvBan HanpsbkeHne 12B B pexume
xonoctoro xoga, 11B npu conpotuBneHun Harpyskm 100 Om, 10 B
npu 50 Om. 7 B npn 10 Om. TpaH3uctopsl BC107 MOXHO 3aMeHUTb
KT315, A161, Al162-Ha T402, T404. B BbinpsAMUTENE MOXHO
ncnonb3oBatb Anoabl [226. NogpobHO 3Ta cxema onucbiBaeTcsl B
[49].
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SKOHOMUYHbIN Npeobpa3oBaTesib HanpsXXeHUsa ans
NUTaHUA Bapukanos

[Mpn wncnonb3oBaHUM BapuKanoB B MMEPEHOCHbLIX MNPUEeMHUKax C
nMMTaHMEM OT WCTOYHMKOB HarnpskeHnem 6..9B  BO3HuKaeT
HeobxoaMMocTb B npeobpasoBaTtesie, NOBbIAKOLWEM HanpsKeHne
npumepHo Ao 20B. BonblWUMHCTBO OMMCaHHbLIX Ha CTpaHuuax
paguontiobnTENbCKUX XypHarnoB npeobpasoBaTernien HanpshkeHus
Mano noaxoAdaT ANSA MCMNOoJSIb30BaHUS B MEPEHOCHbIX MpUeMHUKax,
NOCKOSbKY TPebyoT NpMMEHEeHUs NoBbIWAKLWMX TpaHCopMaTopos
n crabunutpoHos [1814 C MUHMMarbHbIM TOKOM CcTabunusauumm
3MA, YTO YCNOXHAET UX U3rOTOBSIEHNE U CHMXKAET 3KOHOMUYHOCTD.
OTUX HepocTaTKkoB HeT Yy npeobpasoBaTtend, Cxema KOTOpOoro
npuBegeHa Ha pUCyHkKe.

K Bwib. 14001 +6...98
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OH He coaepXWUT HaMOTOYHbIX AeTanen, 9KOHOMUYEH U MpOCT B
HanaxuBaHun. [lpeobpasoBaTenlb COCTOMT U3  reHeparopa
NPAMOYTrOSibHbIX UMMYyNbLCOB Ha Mukpocxeme DDI, ymHoxutens
HanpskeHnst Ha amopax VDI- VD6 n koHgeHcatopax C3 - C8,
napamMeTpu4eckoro crabunmsartopa HanpsbKeHUs Ha TpaH3UCTopax
VT1 - VT3. B kayecTtBe CTabunMTpoHOB UCMOSb3YIOTCA SMUTTEPHbIE
nepexodbl TPaH3UCTOPOB. Pexum crtabunusauuu Hactynaet npu
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Toke 5...10MKA. NToMMMO yKasaHHbIX Ha cxeme, B npeobpasoBartesne
MOXHO wucnonb3oBatb Mukpocxembl K176JIES un  K176J1A9,
TpaH3ucTopbl KT315, KT316 c nobbiM OyKBEHHBIM WHOEKCOM,
avnoabl O9A, 9B, 9XK. KonaeHcaTtopbl C1-.C7 - KJIC nnn KM, C8 -
K50-6 wnu K50-3, pesuctopbl MJIT wnu BC. HanaxuBaHue
npeobpasoBartens ceogutcsa K nogbopy TpaHauctopos VT1 - VT3 ¢
TpebyeMbiM  HanpsbkeHnem crtabunmsauyuun. [lpyu  M3MEHeHuu
HanNpPs>KeHUs NUTaHuMs npueMHuka ot 6,5 o 9B notpebnsiembin
npeobpasosatenem TOK yBenuumeaetcd ¢ 0,8 po 2,2MA, a
BbIXOQHOE HanpsbkeHne - He 6ornee 4yem Ha 8..10mB. [pwu
Heob6X0OMMOCTM BbLIXOOHOE HanpsbkeHne npeobpasoBaTens MOXHO
NOBbLICUTb, YBESIMYMB YUCIIO 3BEHBEB YMHOXUTENS HaMpshKeHUs U
4YMCIO TPaH3UCTOPOB B cTabunnsaTtope.

BectpaHcdhopmaToOpHbLIN AEeBATUBONLTOBbIN
npeobpasoBaTenb HanpsXKeHUsA

[MpeobpasoBaTenb COCTOMT M3  3KOHOMWYHOIO  3ajatoLero
reHepaTopa MPSMOYrOfibHbIX  UMMYSbCOB,  COBpaHHOro  Ha
Mukpocxeme D1 ©“  BbIXOOHOMO  ycunuTenss MOLYHOCTM  Ha
TpaHanctopax V1 - V4. Yactota 3agawouwero reHepartopa -
npumepHo 10 klu. Amnnutyga npsiIMOYroribHbIX MMMYSIbLCOB Ha
BbIXO[e 3aJatoLlero reHepartopa npakTUY4eCcKn paBHa Hanps>XeHWUH
NCTOYHMKA NUTaHMa npeobpasoBaTens. [109ToOMy B Te4EHNE OLHOro
nonynepuoga TpaHauctopbl V1 1 V4 HacbliweHbl, anogbl V2 n V3 -
3aKpblTbl, a KoHaeHcatop C3 ObICTpO 3apsxaeTcss 4Yepes
HacblWeHHbIM TpaH3uctop V4 v gunon V5 [0 HanpsKeHus, noyTu
PaBHOMO HaMNPsKEHUIO MUTaHUA. TOYHO TaK Xe B TeYeHue Opyroro
nonynepuona 3apshkaetca koHgeHcatop C4 4yepes3 HaCbILEHHbIN
TpaHanctop V3 n guog V6. Ha konaoeHcaTope C5 npoucxogut
cnoXxeHne HanpsbkeHMn Ha koHaeHcaTopax C3 u C4. bnarogaps
OTHOCUTESIbHO  BbLICOKOM Y4acToTe npeobpas3oBaHMss  YPOBEHb
nynbCcauun  BbIXOAHOIO  HanpshkeHWUst  MorflydaeTcss  OYeHb
HebonbwnM. be3 Harpysknm npeobpasoBatefnib NOoTpebnsaeT TOK
oKkorno 5MA, a BbIXxOAHOe HanpskeHue npubnwmkaetca K 18 B. [Npwu
ToKke Harpy3ks 120 MA BbIXOOHOE HanpskeHne yMeHbluaeTcs [0
16B npu yposHe nynbcauyuii 20 mB. Kl npeobpasoBaTtens - okono
85%, BbIxogHoe cornpoTueneHune -- okono 10 Om.
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Ecnu Heobxogumo, 4Ttobbl paboTocnocobHOCTb npeobpasoBaTens
coXpaHsanacb Mnpyv YMEHbLUEHUM HanpskeHust nutaHus go 5 B.
cnegyet 3amMeHuUTb pesnctopbl R3 n R4 gpyrumu, conpoTmBneHnem
1,5 kOm. [lpaBunbHO cobpaHHbI npeobpasoBaTesnib HadnHaeT
paboTtaTb cCpa3y M B HanaxuBaHWM He HyxgaeTcd. Bwmecto
yKasaHHbIX Ha cxeme, B npeobpasoBaTenie MOXHO WCMOnb30BaTb
nobble TpaH3uctopel cepun KT315 (VI1 mn KT361 (V2) co
CTaTUYECKNM KOS PMUMEHTOM Nepeaaym Toka He meHee 50. [lnoabl
1312 moxHo 3ameHnTb Ha 4310, 0311 unn nobeimn 13 cepun 7.
BmecTto K176J1A7 MOXXHO npuMeHnTb Mukpocxemy K176J1ES.
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TpUHUCTOPHbLIN Npeobpa3oBaTenb

Cxema npocToro TPUHUCTOPHOro  npeobpasoBaTend NOCTOAHHOIO
TOKa penakcaumoHHOro Tvna usobpaxeHa Ha pucyHke. B mMomeHT
BKNIOYEHNA nNuUTaHna TpuHUCTOopbl V2 un V3  3aKkpbiThbl, a
koHaeHcaTtopbl C1 - C3 paspskeHbl. KoHaeHcatopbl C2 mn C3
Ha4YMHaIOT 3apsKaTbCs, U B HEKOTOPbI MOMEHT BPEMEHU OTKPOETCS
OAWH U3 TPUHUCTOPOB (Kakou MMEHHO 3aBUCUT B MeEPBYIO ovepeb
OT MNOCTOSIHHbIX BPEeMeHW 3apsakn  koHaeHcaTtopoB C2, C3).
[MpeanonoXxunm, 4To NepBbiM OTKpoeTca TpuHuctop V2. Yepes Hero
noTeyeT TOK, onpedenisiemMbld  conpoTmBrieHnem obMOoTKM 1a U
TOKOM 3apsaga KoHgeHcaTopa C1. KongeHcaTtop C2 paspsikaeTtcs
yepes ynpasnawoLWmMn Nnepexoq TpuHUcTopa u pesunctop R4. lNocne
OTKpbIBaHWA TpUHUCTOPA V2 HanpskeHne Ha aHoge TpuHucTopa V3
pe3Ko YMeHbLUaeTcs 1 No Mepe 3apsaga koHgeHcatopa C1 HaunHaeT
NOCTENEHHO YyBenuumBaTbCAa. Tem BpemeHem kKoHaeHcaTtop C3
npoaoSnKaeT 3apsaXaTbCHd, W, HAaKOHeL, HacTynaeT MOMEHT, Koraa
oTkpoeTcs TpuHuctop V3. HanpsbkeHne 3apsikeHHOro  KOH-
aeHcaTtopa C1 B obpaTHOM nonspHOCTM ByaeT NPUIoXeHo 4epes
Manoe npsiMoe COMpOTUBIIEHNE OTKPbITOro TpuHUcTopa V3 K
TpuHuctopy V2, n nocrnegHun 3akpoeTcd. HauyuHaeTcs HOBbIW
uukn: koHgeHcatop C1 cHoBa 3apskaeTcsl, HO Yyxe 4yepe3 Tpu-
Huctop V3. llpn atom koHaeHcaTop C3 paspsikaetca, a C2
3apshkaeTcsl. 3aTeM CHOBa OTKpbiBaeTcsl TpuHUcTop V2 1 npouecc
nostopsetcs. Npn paboTte ycTpornctea Yyepes nonyobmotkn 1a n 16
NpoTeKarT UMMYIbCbl TOKa, MO3TOMY TOK BO BTOPUYHON OOMOTKE
npeactaensetr cobon nocrnegoBaTenbHOCTb CUMMETPUYHbBIX
MMMYNbCOB, MO hopMe BN3KMX K MPSIMOYrofibHbIM. HacToTa BbIxoa-
HOrO HanpsbkeHns n ero dopma 3aBUCAT Kak OT napameTpoB
BpemMdAsajarowmx LUenen 3anycka TPUHUCTOPOB, Tak U OT
HaNPS>KeHUs1 NUTaHUS, NOJTOMY HanpsPKeHWe NUTaHua Lenu 3apsiga
kKoHgoeHcatopoB C2 un C3 crabunuampoBaHO npu  MNOMOLLN
ctabunutpoHoB V1, V4. Kak nokasana npoBepka, Npy U3MEHEHUN
HanpsbkeHnss nutaHna Ha 30% 4yactota npeobpasoBaHus
n3meHsieTcsa He 6oree Yem Ha 6%.
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Opoccens L1 noBbllaeT YyCTOMYMBOCTb paboTbl WMHBEPTOPA,
ynyJwaeTt dopmy BbIXOQHOro HanpsHKeHus. EmMKocTb
KoMMyTupytowero kKoHgeHcatopa C1 cnegyetr Bblbupatb B
3aBMCUMOCTU OT TOKa Yyepes3 TpuHucTopsbl. [pn Tok.e He Bonee 0,5A
AoctaTodHa eMKocTb 2 Mkd, npu Toke Ao 2A Heobxogumo
NPUMEHATL KOHAEHcaTop eMKOoCcTbio okono 20 mkd. KoHgeHcaTop
AorkeH  gornyckatb  paboTy  nNpu M3MEHEHUM  MONSAPHOCTU
HanpspkeHMst € aMmnnMTyagoW, B [ABa pasa nNpeBblatoLllen
HanpsbkeHne nutaHus. PaboTtocnocobHOCTb yCTpoucTBa
coXpaHsaeTcsa Npu U3MEHEHUN HaNPsKEeHUsT NUTaHUA B nNpeaenax ot
12 Oo 24B, Tpebyetca nuwb nogobpatb MNOMOXKEHUS [BUXKOB
NOACTPOEYHbIX  PE3UCTOPOB ANSA COXPaHEeHUs paboyein 4acToTbl.
YacToTy reHepauum MOXHO MU3MEHSATb OT AecATkoB repy go 1 kly.
Ecnu He TpebyeTcs cTtabunusayum YacToThl, pe3nctopbl R3 n R8 n
CTabUNUTPOHbI MOXHO UCKMIOYUTL M3 YCTPOWMCTBA. YCTPOMUCTBO
NUCNbITaHO C TpaHcdopMaTopom 1, cobpaHHbIM Ha
mMarHuTonpoBoge LW20X30. ObmoTtka 1 cogepxmut 2x160 BUTKOB
nposoga [13B-2 0,35, obmoTka 2, paccuMTaHHast Onsa nUTaHus
Harpysku HanpsbkeHnem okono 60B, - 780 sutkoB nposoga MNOB-2
0,25. [Opoccenb cogepxmt 350 BuTkoB nposoga [19B-2 0,35,
HaMOTaHHOrO Ha TakoM e MarHuTonpooge. [lpn atom pabouyas
yactota reHepauum 6bina paBHa 50 'u. BbixogHas MOLLHOCTb
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okornno 10 BT. MowHocTe npeobpasoBatend MOXHO YBENUYUTD,
3ameHnB  TpuHuctopbl  cepun KY201 Ha KY202. lMpn akTtMBHOM
Harpyske HeobxoguMmocTb B TpaHcdopmatope T1 mn gpoccene L1
otnagaetr. bonee nogpobHoe onucaHMe npeobpasoBaTens
npueogutcs B [50].

NMpeobGpa3oBaTternib NONAPHOCTU HaNpPsXKeHUNA

N3BecTHO, 4TO peanu3oBaTb B MOSIHOW Mepe BO3MOXHOCTU
ornepauMoOHHbIX YyCUNUTENEeNn MOXHO TOJSIbKO MPW MNUTaHUU KX OT
ABYMONSAPHOro MUCToYHMKA. OfHako Yvauwle Bcero B [OOMAaLLHEWN
nabopatopun paguontodntensa UMeeTcs TONbKO OOHOMONSAPHbIN
MCTOYHMK. NS nNuTaHmMsa YCTPOWMCTB C OTHOCUTENbHO HEBOMbLUMM
yucnom OY (notpebnsowmx Tok Ao 100MA) MOXHO NPUMEHUTH
npeobpasoBarens, KOTOPbIN Nno3BosnseT chopmupoBatb
ABynonsipHoe  HanpsbkeHue. [lpeobpasoBaTenb  COCTOMT U3
reHepaTtopa nNPSMOYrOSibHbIX  MMIMYSIbCOB, BbIMNOSIHEHHOINO Ha
anementax DD1.1, DD1.2, dopmupoBaTenss Ha BKITHOYEHHbIX
napannenbHo (ans  yBenMYEeHUs  Harpys3ovyHOW CnocobHOCTU
reHepaTtopa) nHeeptTopax DD1.3-DD1.6 1 yeTblpex Knoyen: AByX Ha
TpaHanctopax VT1, VT2 n VT3, VT4 n geyx Ha gnogax VD2, VD3 n
VD4, VDS5. TpaH3uCTOpHble KIOYM MO NepemMeHHOMY TOKY
BKIIIOMEHbl  nocnegosaTenibHO,  CurHanbl Ha  UX  BXoAe
NPOTMBO(A3HbI. YacTtoTa NPAMOYTONbHbIX NMMYIbCOB,
NnocTynarwLwmnx ¢ reHepartopa, - okono 10kMy. OgHako HanpskeHue
Ha koHgeHcaTtope C2 (a Takke n Ha KoHaeHcaTope C3) HeCcKosbko
HWXE HanpPsPKEHUS UCTOYHUKA NUTAHNA N 3@aBUCUT OT TOKa Harpysku
(4em oH BonbLue, TeM BonbLUE MNOTEPU HA OTKPLITLIX TPAH3UCTOPE U
avoge). MNoatoMy Ans BblpaBHUBAHUA HanpsbkeHUs Nned BBedEH
peanctop R8. KoHaeHcaTtopbl C4 n C6 cnyxat gns ycTpaHeHus
napasuTHOro Bo3byXXaeHnsa reHepaTtopa Ha BbICOKOW YacToTe. Llenb
VD1.R3 nossonseT npnbnmnsntb CKBaXXHOCTb BbIXOAHbLIX MMMYbCOB
reHepaTopa K 3HayeHu, paBHOMY [OBYyM. be3 Harpysku
npeobpasoBatenb notpebnser Tok okono 20MA. Pasmax
HanpspKeHus Nynbcaunin Ha Bbixoge npeobpasoBaTtenis nNpu Toke
Harpy3kn 100 MA - He ©Gonee 5S5mMB. BbIxogHoe conpoTuBrieHne
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npeobpasoBartens npumepHo pasHo 10 Om. Ecnn npeobpasoBartesnb
6ynetr pabotatb npu Toke Harpy3km o 50 MA, ero MOXHO
CYLEeCTBEHHO YMpPOCTUTb, OTKa3aBLMCb OT Knwoyen VT3.VT4 wu
VD4,VD5 - ycTpoMUCTBO B 3TOM Crlydyae CTaHOBUTCHA OLHOTaKTHbLIM.
OpHako HarpysodHas CcrnocobHOCTb Takoro npeobpasoBaTtens
HaMHOIro XyXe, a pasmax nynbcauui (Npu Toke Harpysku 50MA)
pocturaet 25 MB.
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TpaHaucTtopbl gna npeobpasoBatenss MOryT WMETb 6o
OYKBEHHbIA MHAOEKC, HO XenaTenbHo BblbpaTb WX C BO3MOXHO
bonbWNM CTaTUYECKMM KOI(PUUMEHTOM nepefaym Toka 6asbl.
Bmecto KT5026 MOXHO npuMeHuTb TpaHauctopbl KT313b, a
Bmecto KT503b - KT603b vnu KT608b. Cnegyet 3amMeTtutb, 4TO
Takasg 3aMeHa MOXeT MNnoBfeYb YMEHbLUEHME HanpshkeHna Ha
BbIXO€e HWXKHero nneva npeobpasosartensa npumepHo Ha 0.3...0.7 B.
BmecTo O311A nogonayT anoabl KO510A, K[O5226.
[MpeobpasoBaTenb onucbiBaeTcs B [51].
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WNHBepTOp NONAPHOCTU HaNpsiKeHUs

B npouecce ycoBepLIEHCTBOBaHMUS Kakoro - JnnMbO roToBOro
yCTpoOKCTBa 4YacTo bbiBaeT HeOBXoaAMMO BBECTU B HEro oguH - ABa
ONepaumoHHbIX YCUNUTENs, 4YTO 3acTaBnsieT cpa3y ke pelwaTtb
BONpoc 06 nx nnTaHum - Beab 60MbLLUNMHCTBO pacnpocTpaHeHHbIX OY
HyXXOalTca B ABYNOMSPHOM MWCTOYHWKE NuTaHusl. B nogobHbIxX
cnyyasix BbIXOAOM, W3 TMONOXEHUST MOXET MNOCAYXUTb TakK
Ha3blBAEMbI WHBEPTOP MOMSIPHOCTU - YCTPOWMCTBO, BbIXOOHOE
NMOCTOAHHOE HanpshkeHMe KOTOPOro paBHO BXOAHOMY, HO C
obpaTHoOM

Brod / 72 s oa VG KA5224
+J’2‘S_L_ | > [ L ~ oy
e Bt JOMKx258 Vi 10 pux =
o] S LI g5 a5y 258 =F (8
x258|“* pqaml i osal V25 Flwm
H %Zvﬂg A LA87#A | 258
05 10mex258 | % KNI5226
DAt Ki744H7 VI3 - KI15226 VTt KT814A

nonsipHocTblo. TakMm obpas3oMm, MMEKLWMACS OObIYHbLIA MCTOYHMUK
NMMTaHNA BMeCTe C  WHBEPTOPOM  MONSAPHOCTU  3aMEHST
asynonspHeiM.  Cxema ogHOro M3 BapuMaHTOB  MHBepTOpa
NoNApPHOCTN n3obpaxeHa Ha pucyHke. OCOBEHHOCTLIO YCTPOUCTBA
ABNSETCA UCnonb3oBaHMe B HeM Mukpocxembl K174YH7 (DA1) -
yceunutena mowHoctm  34. W3-3a  CUMMBHOM  MNOSIOXKUTESTbHOM
obpaTHOM CBA3XM NO  MEPEMEHHOMY  HanpsbKeHU  Yyepes
KoHgeHcaTtop C2 mukpocxema paboTaeT B pexumMme reHepauuu
NPAMOYIrOfibHLIX  UMMNYNbCOB C 4actotonm npumepHo 20kly,.
AMnnuTyga uMnynbLCcoB Ha BbIXxo4e MUKpOcxeMsbl - okosio 10B. 3tu
MMMYINbCbl NOA4aHbl HA BXOA YMHOXUTENS HarnpshkeHus, cobpaHHOro
Ha auogax VD1 - VD4 un konoeHcaTopax C4-C7. BbixogHoe
Hanps>keHue  YMHOXUTENs  ctabunuampyeT napamMeTpuyecKkuni
ctabunusatop R2VD5 ¢ ycunutenem Toka Ha TpaHauctope VT1.
NHuBepTop obecneumBaeT BbixogHon Tok Ao 100 MA, npu 3aTom
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notpebnsemsii Tok paBeH npumepHo 200 mMA. B Takom pexume
MUKpocxema MoxeT paboTtatb 6e3 TennooTtsoga. [lpy CHUXEHUM
BXOOQHOro HanpsbkeHna wuHBeptopa Ao 10 B makcumanbHbIn
BbIXOAHOM TOK yMeHbliaeTca Ao 40 MA. Kpome ykasaHHbIX, B
WHBEPTOPE MOXHO MNPUMEHUTb TpaH3aucTopbl KT814b - KT814l,
KT816A - KT816l; BbinpsamutensHble guoabl KO510A, KO212A;
ctabunutpoHbl KC512A, KC213b, KC213E. KoHaeHcaTopbl - K50-6
nnm K50-16, K53-1 (C1, C4-C8), octanbHble - KI1C, KM; pesucTopsbl
- BC, MJ1T. lMpwn HanaxuMBaHMM 4acTOTy reHepaunmn yctaHaBnmBaroT
B npegenax 20...25 kl'y noabopkon koHaeHcaTopa C2, a Tpebyemoe
BbIXOAHOE HanpsikeHue - ctabmnutpoHa VD5.

NMpeobpa3oBarenb HanpsHKeHUs

Ha pucyHke npeacraBneHa npuHUMnuanbHasi cxema npocToro
npeobpasoBatensa HanpsbkeHnsa. C ero NOMOLLbI0 MOXHO MONYYUTb
BbIXOAHOE  HanpshkeHue B npegenax 150- 450 B npu mowHoCTH
okono 1 BT. Kl npeobpasoBatensa coctaBnset npumepHo 75%.
PaboTaeT ycTtponctBo cnegywowmm obpasom. Korga TpaH3UCTop
nog OENCTBMEM TaKTOBbLIX MMMYJSbCOB, NodaBaeMblX Ha ero 6asy,
OTKpPbIT, B KaTyLKe WHAYKTUBHOCTU HakannmBaeTCca 3HeEprus B Buae
MarHMTHoro nongd. lNpu 3akpbiBaHWUM TpaH3UCTOpPa Ha KossiekTope
BO3HMKAET UMIMYIbC HaMpsXeHusl, NponopuuoHarbHbI CKOPOCTU
crnaga Toka B KaTyllKke, KOTOpbIA nepegaetcs Ha koHaeHcaTop C2.
[Mpn yacToTe TakToBbIX UMNYyNbLCOB 1 KLY HanpskeHne Ha BbIxoae
coctasnget 250 B (BxogHoe HanpskeHune 28 B). MIHOYKTUBHOCTL
katywkn - 600 mkl. B npeobpasoBaTterie HanpsbkeHUst MOXHO
ucnonb3oBatb TpaH3uctop 2T704b. KongeHcatop C2 porkeH
MMeTb O04YeHb Hebonblwon TOK YyTeuykn. [Ouog A1  gorkeH
BblaepXkuBatb obpaTHoe HanpsxeHne He meHee 600 B.
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BbICOKOBONbLTHLIN Npeobpa3oBaTernb

BbicokoBOMnbTHbIE ~ nNpeobpasoBaTenin  HanpsbkeHna  Haxoaat
LUMPOKOE MPUMEHEHNE B COBPEMEHHOW annapaTtype, HO Haubonee
TPYOOEMKUM 3fieMeHTOM NoAobHbIX npeobpasoBaTtenen ABnseTcs
BbICOKOBOJSIbTHbIN TpaHcopmaTop, BbIXOAHAsk O0OMOTKa KOTOPOro
AOIMKHa codepXaTb HECKONbKO ThiCAY BUTKOB. WM3-3a BbICOKMX
noTeHUManoB Mexagy BUTKamMu 1 crioamMm 3Tonm obmoTkm TpeboBaHus
K M30NAUMM M KayecTBY  W3roTOBMEHMS  KaTylleK  Takux
TpaHcdopMaTopoB BecbMa XecTkue. B onucbiBaeMoM  Huxe
perynmpyemMomM BbICOKOBOSIbTHOM MpeobpasoBaTtene C BbIXOL4HbIM
HanpskeHnem 8...16 kKB ncrnonb3oBaH ¢ HEBONbLLLUMMK Nepeaenkamm
CTaHOApPTHbIM  BbICOKOBOJSIbTHLIM  TpaHCOpPMaTop,  KOTOPbLIN
npumMeHsieTca B Oroke CTPOYHOW pas3BepTKM TerneBU30pPOB.
YcTponcTeo cocTouT n3 3aparoulero reHepaTopa C
CaMOBO30OYXXAEHNEM, YyCUNUTENS MOLWHOCTU U BbINPAMUTENS.
3aparowmnn reHepatop (TpaH3uctop V8) npencrtaeBndeTr cobowu
ONoKuHr-reHepaTop (ANMTENbLHOCTL uUMNynbca - okosio 200 MKc,
yactotTa noBTopeHuss - 1 «klu). [eHepaTop nuTaetTca OT
napameTpuyeckoro ctabunmsatopa R3R4V6. C BbIxogHOM 0OMOTKM
TpaHcdopmartopa T2 curHan nocTtynaeT Ha ycunuTernb MOLLHOCTMU,
cobpaHHbIn Ha TpaHaucTope V1. B uenb Konnektopa TpaH3ucTopa
BKNoyeHa obmoTka |l BbicOKOBONMbLTHOrO TpaHcdopmartopa T1.
BbicokoBonbTHas obmoTKa I TpaHcopmaTopa nutaer
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BbINpAMUTENb - YyABOUTENb HanpsxeHusa. Peasuctopbl R1 n R2
OrpaHUYMBaOT  UMMYNbC TOKA  HaArpyskm nNpu  BKAKOYEHUU
npeobpasoBatens, ecnM oOHa WMEEeT EMKOCTHbIA XapakTep.
BbixogHOe HanpshkeHue perynvpyroT U3MEeHEHUEM HanpsKeHUs
nutanuna. TpaHcgopmaTtop T1 - TBC-110J1A. C Hero cpesatoT (He
pa3bupass marHMTOnpoBoda) aHOAHY OOMOTKY, M Ha ee MecCTo
HamaTblBalOT HOBYH, cocTosuyto u3 18 ButkoB nposoaa MNOB-2
0,44 c otBogoM OT 14-ro BUTKA. BbICOKOBONBTHYHO OBMOTKY
OCTaBnAlT HeM3MeHHON. TpaHcopmaTop T2 HaMOoTaH Ha KosbLe
Tunopasmepa K20X12X6 u3 depputa M2000HM1. KonnektopHyto
obmoTky Il 1 06bMOTKYy obpaTHOM cBA3K || HamaTbIBaOT NEPBLIMU.
OHu copgepxaT no 25, a BbixogHasi obmoTka | - 15 BUTKOB npoBoda
MoB-2 0,44. lNMpumeHeHne B kavectBe V1 OOCTATOMHO MOLLHOMO
TpaH3ucTopa ano BO3MOXHOCTb YCTAaHOBUTL €ro HenocpencTBeHHO
Ha nnate ©6e3 paguatopa. [Ana ycTpaHeHUss BO3MOXHOCTHU
NOSAABIIEHNA KOPOHUPYIOLLMX paspsanoB geTanv  BbICOKOBOSIbTHOIMO
BbINPSAMUTENS OOMMKHbI ObITb NpUNasHbl K nrate OYeHb akKypaTHo,
6e3 3ayceHUEeB N OCTPbIX YIfoB, U 3anuTbl ¢ 06emx CTOPOH nnaThbl
3MNOKCUAHOM CMOMoN Unu napaguHomMm cnoem 2...3 MMm. PesuncTtopsl
R1 k R2 nydwe Bcero ucnonb3oBaTb Tvna KOB. Ecnu emkocTb
HarpyskM He TrpeBbllaeT HECKONIbKUX COTEH nukodpapag, 3Tu
pe3ncTopbl MOryT ObITb UckmtoveHbl. KoHgeHcaTtop C1 - MOB (1nu
K15-4, KBW). 3asop mexay nnaton u metanianmyeckmmum CTeHKamu

dyTnapa
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npeobpasoBartensa gofmkeH 6biTb He MeHee 20 mMM. HanaxuBaHue
npeobpasoBartens ceoanTcs K nogbopy pesnctopa R6 B npegenax
0..20 Om no Haunydwen ycTomymBoCTH, paboTbl 3agaroLlero
reHepatopa M nogbopy koHaeHcaTtopa C2 npuv MakcumarbHOM
HanpsPKeHMM Ha BbIXOOAE YCTPOMCTBA MO  MUHMMYMY  TOKa.
MoapobHoe onucaHne npeobpasoBaTensa npuBoanTca B [52].
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lNpeobpa3oBaTtesib HaNPsXXeHNUsA ANA 3N1IeKTPoopUTBbLI

MonynsapHasa anekTpobputBa «3pa» paboTaeT TOMbKO Ha
nepemMeHHbIM TOKe, TMO3TOMYy €l Henb3d Mofb30BaTbCA B
aBTOMOOMNEe. YCTPOWCTBO, ONUCAHHOE HWXe, NpeaHasHa4yeHo Ans
NUTaHUS 3TON ANEKTPOBPUTBbI OT aBTOMOBUNLHOM DOPTOBOWN CETU
NOCTOSIHHbIM HanpsbkeHnem 12B. OHO noTpebnsieT nog Harpyskown
TOK oKkono 2,5A.
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[MpeobpasoBaTenb coaepXuT 3agaroLwmni reHepatop Ha vactoty 100
'y Ha Tpurrepe DD1.1, genutens YyactoTbl Ha 2 Ha Tpurrepe DD1.2,
npeaBapuTenbHbIn - ycunutenb Ha Tpadn3suctopax VT1, VT2 wu
ycunutenb MOLWHOCTM Ha TpaHaucTtopax VT3, VT4, HarpyXeHHbIn
TpaHcopmaTtopom T1. 3agarowmin reHepatop obnagaeTr BecbMa
BbICOKOW CTabUNbHOCTbIO YacToTbl (HE xyxe 5 % npu namMeHeHuin
nuTatowero HanpsxeHma ot 6 po 15B). [denutenb 4YacToThbl
OAHOBPEMEHHO UrpaeT posfib CUMMETPUPYIOLLEN CTYNEeHU, NO3BOSISS
ynyywnTbs ¢OpMYy BbIXOAHOrO HanpskeHna npeobpasoBaTtens.
Mukpocxema DD1 n TpaH3uCTOpbl NpeaBapuTenbHOro ycunutens
nutatotca  4veped  dunetp RI9C3C4. BrtopuyHas obmMoTka
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TpaHcgopmaTtopa T1 ¢ koHaeHcaTopom C5 1 Harpyskon obpasytoT
KonebaTtenbHbI KOHTYP C pPe30HaHCHOW 4actoTon okono 50 Iu,.
Munkpocxema K561TM2 moxeT ObITb 3ameHeHa Ha 564TM2. BmecTto
TpaHauctopos KT9736 (VT1 u VT2) MOXHO wucCnonb3oBaTtb
COCTaBHOW OMUTTEPHLIM MNOBTOPUTENb Ha TPaAH3UCTOpax Cepun
KT361 wn KT502. TpaH3nctopol KT805AM MOXHO 3aMeHUTb
NBLIMN MOLLHBIMK a@aHarnornyHon cTpykTypbl. KoHgeHcaTopbl C1 u
C2- KMBIT. C3 - KM5, C4 - K50-6, C5 - MBI'O Ha HanpsikeHne 400
B. TpaHsuctopbl VT2, VT3 cnenyeT pasmecTuUTb Ha TennooTBOAaX,
Npy UCNONb30BaHUN MeTaNINMYeCcKnx TPaH3UCTOPOB paguaTtop He
obasaTteneH. TpaHcdopmaTtop T1 MOXHO nepemoTaTb U3 noboro
ceTeBoro TpaHcdopmatopa mouwHocTbio 30...50 BT. Bce BTOpUYHbIE
obMOTKM C TpaHcdopmaTopa yaanstT (ceTeBasi OyaoeT ChyXuTb
obmoTkon Il), a BMecTo HMX HamaTtbiBaloT nposogom M3J1 unu MI3B-
2 1,28 MM ABe nosyobMOTKM, Kaxgas C 4YUCIIOM  BUTKOB,
COOTBETCTBYHOLWMM KO3 PUUMeHTy TpaHcdopmaymm okono 20 no
OTHOLLUEHUKD C oOcTaBfeHHon obmoTke Ha 220 B. OnwucaHue
MOHTa)a, HaCTPOMKM W PUCYHKM TMedyaTHOW nnatbl YCTPOUCTBA
npueogAaTcs B [53].
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NMpeobpa3oBartenb HanpshkeHna 12B - 220 B

Ha pucyHke npuBegeHa cxema npeobpasoBartens HanpsbkeHus 12B
nocTtoaHHoro Toka B 220 B nepemeHHoro. lNpeanaraemblin BapyaHT
npeobpasoBartenisi MOXXHO UCMNOSb30BaTh AN NUTaHUS MarHUTONbI,
TENEeBU3MOHHOIO  MPUEMHMKA W APYrnxX  paavodNEeKTPOHHbIX
YyCTPOMUCTB C MoLHocTbio Ao 100 BT.

[MpeobpasoBaTenb  cocTOMT M3  3ajalowlero  reHeparopa,
BbIMOSIHEHHONO MO CXeMe CUMMETPUYHOro MyrnbTMBMGpaTopa Ha
TpaHauctopax VT1, VT2, u ycunutena MOLLHOCTU Ha TpaH3UCcTopax
VT3 - VT8. OH pabotaeT crneaywowmm obpasom. [lpn nogade
nnTaHus  Bblknovatenem SB1  mynbTuBMOpatop  HauvHaeT
reHepupoBaTb CUMMETPUYHbIE MMMYNbCbl (MeaHap). C KONMeKTopos
TPaH3UCTOPOB MyNbTUBMOpaTOopa UMNynbChl Yepes uenovkm R2C3 n
R6C4 nocTynaloT Ha TpaH3UCTOpPbl ABYXTAKTHOrO ycunutens
MowiHocTn. Korga Ha Konnektope TpaHauctopa VT1 BbICOKMU
YpOBEHb HanpsXXeHUsA, Ha Konnektope TpaHauctopa VT2 - Husknin. B
TeuyeHue nonynepuoga TpaH3uctopbl VT4, VI6 n VT8 OTKpbIThI -
yepe3 HUX M OOMOTKYy TpaHcdopmaTtopa T1 npoTekaeT TOK OT
MCTOYHMKA NUTaHusa 12 B. TpaH3ancTopbl BEpXHEro nreva ycunurend
MOLLIHOCTW 3aKpbITbl. B TeyeHne BTOpPOro nosiynepuoga OTKPbIThI
TpaH3uctopbl VT3, VIS u VIT7 - n TOK npoTekaetr 4yepes
cooTBeTCTBYlOLYyt0O  0B6MOTKY. Takum obpasom, Ha nNepBUYHOWN
obmoTke TpaHcdopmatopa T1 opmupyeTca nepemeHHoe
Hanps>keHne npsMOYrosibHoOM OpMbl C aMnnUTyaoW, MPUMEPHO
PaBHOM HaNPSXKEHUIO UCTOYHMKA. [lepeMeHHbIM MarHUTHbIN NOTOK B
MarHuTonpoBoge TpaHcdopmaTtopa WHAYUMPYEeT BO BTOPUYHOW
oOMOTKE  HanpsbkeHwe, amMmnnuTyga KoOTOporo  3aBuUCUT  OT
COOTHOLUEHNA BUTKOB BTOPWUYHOM M MEpBUYHON OOMOTOK. [umoabl
VD1 n VD2 cnyxaT onga ycTpaHeHUa MMMYSbCOB OTpuLaTesibHOM
NONAPHOCTK, BO3HMKaOLWMX Npyn paboTe 3ajalolero reHepaTopa B
MOMEHTbI nepexoAHbiX npoueccos. Ouoabl VD3 n VD4 3awuuwiaroT
TPaH3UCTOPbl  BbIXOAHOW CTYMEeHW YCUNUTEeNna MOLLHOCTUM  OT
Hanps>keHun obpaTHOM MONAPHOCTW, BO3HMKAKOWMX 3a CuyeT
camonHgykumun. TpaHcdopmaTtop T1 BbINOMHEH HA MarHUTONPOBOE
LLI36x36. Kaxxgaa n3 nonoBuvH NepBUYHOM OOMOTKM mmeeT no 21
BUTKY, HaMOTaHHbIX nposogom M3J1 2,1, BTopnyHaa obmoTka umeeTt
600 sutkoB nposoga [13J1 0,59. BtopuyHasi obmMoTKa nNpu Bbl-
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NoSIHEHMM TpaHcopmaTopa yKraabliBaeTcs NepBom, a NoBepX Hee -
nepBnyHas obMOTKa, KOTOpYK Ans fNyywen CUMMETpun crnenyet
BbIMOMHATL OAHOBPEMEHHO B ABa nposoga. [lpu BbINOAHEHWUK
npeobpasosartens TpaHauctopol VIS5 n VT7, VI6 n VT8 cnegyet
nonapHO pacnosiokUTb Ha TennooTBogax. TennooTBoAbl AOSMKHbI
ObITb M30NMpOBaHblI Apyr OT Apyra M OT LWWHbI obwen uenw
nuTaHusa. [Onsa wmnamepeHna Toka noTpebrneHns OoT  UCTOYHMKA
NOCTOSIHHOrO ToKa (OH He pommkeH npesblwate 10A) B paspbiB
npoBoga, uaywero OT CcpedHern TOYKM MNepBUYHON OOMOTKM
TpaHcdopmatopa T1 k nnaeBkon BctaBke FU1, >xenartenbHo
BKNKOYUTb aMnepMeTp C TOKOM MOfHoro otkrnoHeHna 10A (Ha cxeme
He rnokasaH). 3TO obnerynt BM3yasribHbIM KOHTPOMb npu paboTe C
MOLLHbIMW NOoTpebutenamu.

HacTtporika npeobpasoBatend COCTOMT B YCTAHOBKE 4acToOTbl
3ajawolero reHepartopa nepemeHHbIM pesuctopom R9. [na
HacCTPOMKM criegyeT NOLKMAYUTL ocuunnorpad uimM yactoTtomep K
KONMEeKTopy OOHOro M3 TpaH3UCTOPOB  MynbTuBMOpaTtopa W
BKIMIOYNTb NUTaHMe npeobpasoBaTtens. PerynmpoBkor nepeMeHHoro
pe3nctopa OOBGUTbLCA 4acToTbl reHepupyembix konebanwuin 50 Iy,
CMOHTMpOBaHHOE W OTperynMpoBaHHOE YCTPOMUCTBO crefyer
pa3MecTUTb B KOprnyce, Ha nepegHen naHenn KoToporo
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pacnonaralT Knemmbl OS5 NOAKITIOYEHUS BHELUHEro WMCTOYHMKA
TOKa (aKKkymynstopa) W Harpysku, gepxaTenu nnaBKux BCTaBOK,
BbIKNOYaTENb HanpshkeHUsl 3ajarollero reHeparopa, cBeToamonbl
nHankaTopoB  pabodero  coctosHMs - KpacHbii  (HL2),
CUrHaANM3NpyLWmMn NOAKNIYEHNE BHELLUHEr0 WCTOYHMKA TOKa, U
3eneHbin (HL1 ) - BKNOYEHWE 3agatoLero reHeparopa.

Mpn wunarotoBneHnn npeobpasoBartens [OONyCTUMbI cregyrowme
3aMeHbl anemMeHToB: 2T6551 - KT601A, 277531 - KT801A. 2N3055 -
KT819I'M, 205607 -[226A. anoan KO208A npuvMeHeH pOCCUMNCKOro
npousBoacTBa. B kayecTBe WHAMKATOPOB MOXHO TMPUMEHUTb
ceetoaunonbl AJ1307B (3eneHbin) n AJ13075 (kpacHbin).

lNMpeobpa3oBaTenb HaNpsXXeHUA AnNa aBTomoouns
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Onsa  aBTOoTypucta, o0COBEHHO Ha ANUTENbHOM  npuBarne,
€ANHCTBEHHbIM NCTOYHNKOM 3I1IeKTPOSHEPrum CINYXUT
akkymynsitopHasa 6aTtapesi aBTomobunsa. oaTomy, eCTeCTBEHHO, U
BCE MOXOAHble OCBEeTUTENbHbIE W HarpeBaTenbHble npubops.l
NUTaloTCs OT Hee. A ecnu B gopory B3siTbl NPMBOPLI, pacCYMTaHHbIE
Ha HanpsbkeHuss 36, 127, 220 B? Hwyero ctpawHoro. BbipyunT
npeobpasoBaTtenb HanpsXKeHusi, cCxema KOTOpOoro rokasaHa Ha
pucyHke.  OnucbiBaemoe  yCTPOMCTBO  MNO3BOMSET  NUTaTb
aneKkTponasnbHUK Ha HanpsbkeHne 36 B, anekTpobpuTtey 1 apyrue
npubopbl. MakcumarnbHas MOLWHOCTb Harpysku npeobpasoBartens -
40 BT, npn 3TOM TOK, NOTpebnsaemMbli OT akKyMynsaTOpHoOn 6aTtapew,
coctaBngeT npumepHo 4A. Bunkon X P 1 npeobpasoBaTenb
NOOKMNIOYaT K MpUKypmuBaTento WM po3eTKe, COEeOUMHEHHOU C
akkymynsitopHon 6atapeen aBTomobuns. C uenblo yMeHbLUEHUS
rabapuMToB KOHCTPYKUMW npeobpasoBaTens 4vactoTa 3afarollero
reHepaTopa, cobpaHHoro Ha anemeHTax DD1.1 n DD1.2, BbibpaHa
okono 25 kl'y. 9nemeHTtbl DD1.3 n DD1.4 obpasytoT 6ydepHbin
Kackag, Harpyskow KOTOporo cnyxut obmoTtka | cornacyrollero
TpaHcopmaTtopa T1. mnynbcbl HanpskeHna Ha obmoTkax |l v
TpaHcdopmaTtopa ynpasnsoT MOLLHbIMM KNYeBbIMA
TpaHanctopamu VT1, VT2. lpn 3TOM TOK B NEPBUYHOMN ODMOTKE
TpaHcdopmaTtopa T2 npeobpasoBartens AocTUraeT B umnyrnbce 8 A,
4yTo obecnednmBaeT TpebOyemMyld MOLWHOCTb Ha €ero BTOPUYHbLIX
obmoTKax. HanpshkeHne nuTaHMs Ha 3NeMeHTbl  3ajaloLero
reHepatopa UM  OydepHoro Kackaga  nocTynaet  4yepes
pa3BA3bIBaOLLNM PunbTp L1C4C6. YT0ObI reHepaTtop
BolpabaTbiBan curHan CUMMETpPUYHOM  dopMbl -  MeaHap,
HeoOXoauMbIN ONA yrnpaBneHnsa TPaH3UCTOPHbIMUK KrtoYaMn, B HEro
BBegeHa uenodyka R1VD1, BblpaBHMBawOWaa AAUTENbHOCTb
3apsagkm M paspsgkm koHgeHcatopa C 1. Oobwmotka I
TpaHcopmaTopa T2 paccynTaHa Ha NOAKMOYEHWE K Hen (Yepe3l
pasbeMbl XSI, XS2) npnbopoB Ha HanpsikeHne 36...40 B. OtBogom
OOMOTKM MOXHO M3MEHSTb MOLLUHOCTb, NOTpPebnaemMyto HarpysKkowu,
Hanpumenp, noadvpatb Temneparypy Harpesa Xana
anektponasinbHnka. O6moTtka I aTtoro  TpaHcdopmaTopa
npegHasHayeHa [gnd nuTaHMa nNpubopoB, pPacCCUMTAHHbLIX Ha
nepeMeHHble HanpsbkeHns 127 n 220 B. YacTb HanpsikeHwus,
CH/MAaEMOro C BEPXHEN N0 CxemMe CeKuum 0OMOTKK, BbINPAMASETCA
anogamm VD4- VD7, BKIHOYEHHBbIMU MO CXeMe MOCTa, a nyJsibcaunm
BbIMPAMMIEHHOrO  HanpsXeHus  crnaxuvBaeT  KoHgeHcatop. B
pesynbtate Ha pasbeme XS5 (NpU 3aMKHYTbIX KOHTaKTaxX KHOMKW
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SB1) genctByeT NocTosiHHOe HarnpsbkeHve 115 B - onga nutaHua
9NEeKTPobpPUTBbI C KOMMEKTOPHbLIM 3anekTpoasuratenem. Brnpouem,
9TO HanpsbKeHWe MOXET UMETb ApYyroe 3Ha4yeHue - B 3aBMCUMOCTU
OT KOHKPEeTHOW moaenu anektpodbputsbl. Llenn npeobpasosartens,
No KOTOPbIM Te4yeT OONbLIOW TOK, crnedyeT, BbINOSHATb MPOBOLOM
ANaMeTpoOM He MeHee 2 MM BO3MOXHO MUHUMAanbHOW OfWHLI. JTO
TpeboBaHMe OTHOCUTCA UM K MpoBodaM,  COEAUHSIOLNM
npeobpasoBaTtenb C akkymynatopHon 6atapeen. Mukpocxema DD1
npeobpasoBartensa moxeT 6biTb K561J1ES5, amog VD1 - nrobown
BbICOKOYACTOTHbI ManorabapuTHbli, TpaH3ucTopbl VT1 n VT2 -
KT827 c ©6ykBeHHbIMM nHAekcamn b, B. MHOYKTMBHOCTL Apoccend
L1moxeT 6biTb 10...200 MkIH. TpaHcdopmaTop T1 BbINOMHEH Ha
konbue Tunopasmepa K20X12X6 n3 depputa 2000HM. ObmoTka 1
cooepxnt 120 ButkoB, a odomoTku Il n Il - no 45 BuTKOB NpoBoaa
M3B-2 0,2. MarHutonposogom TpaHcdopmartopa T2 cnyxaTt gsa
CKNeeHHbIX BMecTe Kosibua Tunopasmepa K32X20X9 ns depputa
2000HM. Ero obmoTtka 1 cogepxut 1,5 Butka nposoga MN3B-2 2,0,
obmortka Il - 88 ButkoB nposoga MN3B-2 0,4 (otBOAbLI OT 36 A0 50-ro
BUTKOB, cuMTasi oT Ha4yana), oomotka lll -16 BuTkoB npoeoaa MN3B-2
1,0 (otBOA4 oT 14-ro BuTKa). lepen HamoTKOM MpoBoJa OCTpble
rpaHM Konew Hago crnagutb Hagdwunem, nocrie 4yero obmoTaTtb
MarHMTOMPOBO,  JIAKOTKaHbO UM N30MASAUMOHHON  JIEHTOW.
HanaxuBaHne npeobpasoBaTtens HanpsbkeHUs 3akrnovaeTca B
cneaytouwem. CHavana nogbopom pesuctopa R1 gobusatotcs Ha
BbIxoge OydepHoro kackaga MMMyNbCHOro curHana, 6nuskoro no
dopme K MeaHapy. 3atem, B criydae HeobxogmmocTu, nogbopom
KOHOeHcaTopa C1 yCTaHaBnMBalOT  4acToTy  3ajaroLlero
reHepartopa, paBHYO 25...27klu. Tok, noTpebnaembIu
npeobpasoBarteniem 6e3 Harpysku, OOSMKEH COCTaBfisATb MPUMEPHO
500 MA. AHanorndHbln npeobpasoBaTefnlb MOXHO MNPUCNOCOBUTb
ana  mortouukna, [Ona  Harpysok, pacCyuMTaHHbIX Ha apyrue
HanNpPsHKEeHUs1, HYXXHO NUWb NepecynuTaTtb AaHHble TpaHcdopmaTtopa
T2 . OnucaHne n pUCyHOK nevaTHon nraTtbl yCTPOUCTBA NPUBOAATCS
B [53].
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MoLHbIN TUPUCTOPHLIN Npeobpa3oBaTesib

OnuncbiBaemMoe yCTPOMCTBO MNpedHasHayeHo Ang npeobpasoBaHus
NOCTOAHHOro HanpskeHma 12B B nepemeHHoe oT 200 gpo 500B un
MOXeT oThaTb B Harpy3ky wMowHoctb Ao 5S00Bt. Cxema
npeobpasoBatensa npeacTaBfieHa Ha puUcyHke. YactoTa BbIXOQHOMO
NepeMeHHOro HanpsKeHnsa ornpenenseTrca 4actoToM WUMMyrbCoB
aBTOreHepaTtopa, *BbIMOSIHEHHOrO Ha TpaH3auctopax T1 n T2. 3Tumu
uMmnynbcamn  4epes  TpaHcgopmaTtop  Tp1 ynpasnswTca
TUpUCTOpPHbIE Ktoun 1 n [02, KoTopble nonepemMeHHOo nogkKnoyarT
K WMCTOYHMKY MOCTOSAHHOrO HarpsKeHusi TO OfHy, TO Apyryko
NOSTIOBUHLI NepBMYHONM 06MOTKM TpaHcdopmaTopa Tp2. K BbiBOgam
4 - 5 TpaHcdopmartopa Tp2 nogknodaeTcd Harpyska. Kadectso
paboTbl npeobpasoBaTensd HanpsXKeHUs BO MHOIOM 3aBUCUT OT
npasunbHoOro nogdopa emkocTn koHgeHcaTopa C4, TaKk Kak
HanpsPKeHMeM Ha 3TOM KOHAeHCcaTope MornepeMeHHO 3aKkpbiBaKTCS
Tvpuctopbl 1 n 2. KoHgeHcaTop nogobpaH npaBusibHO, €Criv npu
konebaHnsax nuTalwero HanpsbkeHuss B npegenax  +-10%
obecneyeHO 4eTKOe MoOMNepeMeHHOe  3aKkpblBaHWE  KIHYen.
[MpnmeHeHne pasgenuTtenbHblix kKoHaeHcaTopoB C2 n C3 nosblwaeT
ctabunbHocTb paboTbl NpeobpasoBaTtens. Pesnctop R3
npeaoxpaHaeT WCTOYHUK MUTaHUA OT KOPOTKOro 3aMblkaHus B
MOMEHTbI NepekntioyYeHns Knoyen. Hactota BbIXOQHOIO HanpsiKeHus
YCTPOMUCTBA MNpU YyKa3aHHbIX AaHHbliX paBHa 200 [uy. Ecnn
npeaycMoTpeTb BO3MOXHOCTb N3MeHeHNs 4YacToTbl
aBToreHepartopa (Hanpumep, BMECTO aBTOreHepaTtopa cobpaTb
perynmpyemblii nNo 4actote MynbTMBMGpaTop C YyCUNUTENEM
MOLLHOCTU), TO Ha BbIxode mnpeobpasoBaTenss MOXHO MONYyYUTb
HanpsxeHne ¢ vactoton 50....400ru, 4TO NO3BONUT UCNOMb30BaTb
ero Ons  NfaBHOMO  peryrnmpoBaHUA  CKOPOCTM  BpallleHus
CUHXPOHHbIX 3nekTpoasuratenen mMolwHocTtblo Ao 500BT. NameHss
COOTBETCTBYHOLMM 06pasoM 4YMCNO BUTKOB BTOPUYHON OOMOTKM
TpaHcopmatopa  Tp2, MOXHO nony4ynTb  Ha BbIXoae
npeobpasosartend HanpaXXeHUs pasnn4Hon BESIMYMHbI
TpaHcdopmaTtop Tp1 HamoTaH Ha cepaeyHuke W16 X 10 n nmeer
obmoTku: | - 2x40 BuTtkos M3B-2 0,8 mm, Il - 2X10 Butkos NM3B-2 0,2
Mm n lll- 2X20 ButkoB [13B-2 0,2 mm. TpaHcdopmatop Tp2
HamMoTaH Ha cepae4Huke LL50X60 n nmeet obmoTtku: | - 2x40 BUTKOB
M3B-2 3,0 mm u 1l -800 BuTKOB MNM3OB-2 0,92 MM. Npun Taknx gaHHbIX
BbIXOQHOE HanpshkeHne npeobpasoBaTens = 400 B.
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UcTo4yHUuK pe3sepBHOro nutaumsa ana AOH

OOovH K13  cepbes3HblX HedoCTaTKOB HEKOTOPbIX  KOHCTPYKLWUK
TenedoHOB C aBToMaTuyecknm onpegenutenem Homepa (AOH) -
cbor nporpamMmbl MpU  PE3KOM MOHMXKEHMM WK  NponagaHuu
ceTeBOro HanpskeHmda. Cambli HEGNAronpUATHLIN BapuUaHT Takoro
UM moxeT npuBectn K GMOKMPOBKE NMHUK, KOTOpasi yCTpaHsieTcs
nuwb BMewaTtensctBoM Bnagenouya AOH. lNpn gnutenbHoOM ero
OTCYTCTBMM ONOKMPOBKA B CMApPEHHbIX JUHUSAX npuBedeT K
HEBO3MOXXHOCTM BECTU pas3roBOpbl C annaparta gpyroro aboHeHTa,
YTO BbI3OBET BMNOSIHE 3aKOHHOE HeOoBOSIbCTBO cocenen. Kpowme
TOro, n3-3a BO3MOXHOCTU cbosi nporpaMmmbl HENb3SI UCMNONb30BaThb
TenegoH B CUCTEME OXPaHHOM CUrHanNu3aymn.
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BoT noyemy 60nbWKWHCTBO BnagenbueB paHee BbliNyLWEHHbIX
annapaTtoB, OCOBEHHO NepBbIX BEPCUM, rae NPOUCXOOUT HE TOSbKO
cboin nporpammbl, HO W MponagaHuMe WHdopMauuM U3 NamsaTy,
CMOryT MO OOCTOMHCTBY OLEHUTb npeasiaraeMoe YCTPOWUCTBO. OTO
YCTPOMCTBO MpeacTaBnseT cobon cBOeobpasHyo akKyMynAaTOPHYH
NpuUCTaBKy C aBTOMATMYECKOW MoA3apsaKkon, MOoAKYaemMyo K
cTaHgapTHoMy 6roky nutanusa  (Hanpumep, [02-34-2). OHa
Nno3BonsieT B criydae nepebosi ¢ ceTeBbIM HaNpPs>KeHWEM B TeYeHue
Yyaca nonHocTbio nogaepxmeatb paboty AOHa npu notpebnsemom
um Toke o 300 MA. lpuctaBka COCTOUT U3 aKKYMYJSISTOPHOW
G6atapen GB1 (nate akkymynstopoB [1-0,55, coeguHEHHbIX
nocnegoBaTenbHO), paspsgHOro Knwya Ha TpadHsuctope VT4 wu
3apsgHoro - Ha VT3, cucteMbl KOHTPOSS 3a HanpsKeHnem
akkymynatopHon  Gatapeu  (komnapatop DA1)  wun  y3na,
onpegensawowero Hannvme ceteBoro HanpskeHus (gmoasl VD1.VD2
n TpaHauctopbl VT1,VT2). MNpn Hannumm ceTeBOro HanpshkKeHus
nepemMeHHoe Hanps>xeHue co BTOPUYHOM 0OMOTKM
TpaHcopmaTopa 6noka nUTaHUa MOCTyrnaeT Ha BbINpsMUTENDb
npucTaBKkn, BbiNofHEHHbIN Ha anogax VD1 n VD2. BeinpamneHHoe
HanpskeHne oTKpbiBaeT TpaHauctop VT1, KoTopbii, B CBOK
oyepenb, 3akpbiBaeT TpaH3uctop VTI2. Pa3psagHbin KoY  Ha
TpaH3ncTtope VT4 3akpbIT. ECnn ceTeBoe HanpsihkeHue nponajaert,
koHgoeHcaTop C1 ObICTpo paspskaetTca 4depe3 pesuctop R1.
TpaHsuctop VT1 3akpbiBaetcd, a VT2 un VT4 oTKpbiBalOTCA.
HanpsbkeHune ¢ akkymynatopHon 6atapen GB1 noctynaeT Ha Bxon
ctabunusatopa 6noka nuTaHusa. [llageHne HanpsXkeHust Ha
paspagHoM kniove He npesBblwaeT 160mB. Komnapatop DA1
CpaBHMBAET OMNOPHOE HanpskeHne Ha crtabunutpoHe VD4 c
HanpspkKeHMeM akkymynsaTopHou 6atapen. [lo mMepe paspagku
BGaTapen yBenuuuBaeTcsl paccorfiacoBaHMe OMOPHOro HarnpshkKeHus
C HanpsbkeHnem 6aTapeun, B pesynbTaTte 4ero Ha BbiBoge 9
KoMnapaTopa MNosiBMASETCH BbICOKUA YPOBEHb, KOTOPbIN OTKpbIBaeT
TpaHanctop VTS5 - a OH, B CBOK oO4epenb, OTKPbIBAET 3apsigHbln
KN4y Ha TpaH3uctope VT3. Kak Tonbko CHOBa MOSABUTCA CeTeBOe
HanpskeHue, K4y Ha TpaHaucTope VT4 3akpoeTtcs, a Yepes KIod
Ha TpaH3ucTope VT3 noTeyeT 3apsHblii TOK aKKyMYJSISITOPHOW
Bbatapeun - oH onpegenseTcsa pe3anctopom R7 v B TeyeHne nepBbIxX
2,5 yacoB pgomkeH coctaBnate 80MA. 3a 310 Bpema 6GaTapes
3HaUYUTENbHO 3apsXKaeTCcad WU HanpskeHue Ha Hen ©0e3 Harpysku
coctaBngeT 6,5 B. HanpspkeHne Ha Bbixo4e KomnapaTopa nagaer,
4YTO MPUBOOMUT K 3HAYUTENIbLHOMY YMEHbLUEHUIO 3apsgHoro Toka. B
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AanbHenweMm, npu  npubnmkeHnn HanpskeHmsa 6atapen K
HOMUHanbLHOMY (6,75 B), 3apsgHbIn TOK COCTaBrsgeT MNpPUMEPHO
0,8MA, a ykasaHHOe HanpshkeHue nogaepXXmBaeTca ¢ TOYHOCTbIO 40
0.01B. HomuHanbHOe HanpsxeHne 6,75B ycTaHaBnueawT npu
NOSTHOCTbLIO 3apshkeHHOW B6aTapee NoACcTpoeYHbIM pe3nctopom R11,
KOTOpbIA A0fmKeH OblTb MHOroobopoTHbiM. CtabunutpoH VD3
HeobxoguM Ans Toro, 4tobbl NPU MNSIABHOM CHWXEHUN CEeTeBOro
HanpspkeHus Hwxke 150B paspagHbii Koy Ha TpaH3suctope VT4
cpabaTtbiBan 6ones 4yetko. [lonHOe onucaHue YCTPOMCTBA
npueoanTcA B [54 ].

UcTouyHuK nuTaHusa ansa yacos Ha BUC

Kak Wn3BEeCTHO, ONneKTPOHHble Yacbl C CETEBbIM MNUTAHUEM
nogsepxeHbol cboAM fOaxe nNpU KpaTKOBPEMEHHOM nponagaHun
nMTaloLWero HanpsbkeHna mn ana 6es3oTkasHon paboTbl TpebytoT
pe3epBMpoBaHMA NuTaHuda. Hwxe onucaH CceTeBOM UCTOYHUK
becnepeboriHOro nuUTaHWa ONs SNEeKTPOHHbIX 4YacoB Ha bBUC
K1451MK1901 n mukpocxemax cepum K176. B otnuume ot gpyrmx
No4OBGHLIX YCTPOWCTB, OH COAEPXWUT MEHbLUEE YMUCIIO ANEMEHTOB,
nmeet 6onee Bbicokmin KIL npeobpasoBaTena HanpsKeHUs,
obecne4vnBaet aBTOMaTUYECKYH0 noas3apsaky pe3epBHON
aKKyMynsaTopHon 6aTapen 40 HOMUHANbLHOIO HaNPSHXKEeHUs N 3awnTy
ee OT rnyboKon paspsagku.

OCHOBHbl€ TEXHMYECKME XapaKTeEPUCTUKN BGnoka NuTaHus:

HanpskeHne cetn, B ..., 220
HanpsbkeHune pe3epBHOM akkymynsaTopHon 6aTtapeu, B............ 9
BbixogHoe HanpskeHne npeobpasoaTens, B:

MAKCUMATIBHOE ....vneeititeee et e e e et et e e e e e e e e et e e e e e eneens 27
MUHUMATTBHOE ....vienienieeiieeee e e e et e e e e e s et e e s e s s eae e s e eneensanss 20

ToK OT pe3epBHOM akKyMynsaTopHon batapeun, MA, He Bornee,
yepes BbiBoAbI BAC
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B e aaaaaan, 8,5
Tok oT 6aTapen npu HepaboTatowen BUC, MKA ...................... 6
Kl npeobpasoBatens HANPSKEHNNA, Y% ..oooveveeveeivieeeeeeiinnn, 85

[MpyHUUNuaneHas cxemMa UCTOYHMKA NUTAHUSA MOKa3aHa Ha PUCYHKe.
YCTPONCTBO COCTOUT W3  BbINPAMUTENS CO  CTabunmsaTtopom
HanNps>KeHusl, pe3epBHON akkymynatopHon 6atapen 7[1-0,115 un
npeobpasoBaTensa HanpsKeHus.

Ha - amewerax VT1F,) SVT3, Ul b IE06
VD13 - VD15, R3 senonven 7) U—
ctabunu3atop C  BbIXOAHbLIM = -

HanpsbkeHneMm 27 B, KoTopblii Uh— ¢
7

cnyxut pana nutaHua  BUC.
Crabunusatop Hanps>KeHns

VT4, VD15 cnyxut aons _

nuTaHnsa Mukpocxem KMOI u @ ll | | II l I |
noa3apsiakm  akKyMynsiTOPHOW e

batapeu GB1. Takoe 63536 Iu t
BKMtoYeHne obecrneymBaeT ee
aBTOMaTU4YeCKyro noa3apsaky,
nogaepXaHme B MNOCTOSAHHO  3apSKEHHOM  COCTOAHUM
pesepBUpOBaHME MUTaAHUA 4YacoB. 3apsgHbli  TOK  Oartapewu
orpaHunyeH pesunctopom R4. [Onsa pesepBupoBaHus nutaHus BUC
ncnonb3oBaH npeobpasoBaTesib HanNpsbkeHUst Ha anemMmeHTax VT1,
VT2, VD3 - VD8, C1 - C6. Ero ocobeHHOCTb - OTCYTCTBME B HEM
aBToreHepartopa. [Ona BO30yXOeHUS UCMONb3YHT  UMMYNbChI,
CHUMaemble C Bbixogos ¢1, ®3 (BbiBOgbl 2, 3) BUC. [lpun
HopMmanbHon pabote bBWUC Ha 9TuMx BbIXOAax MNOCTOAHHO
NPUCYTCTBYIOT CAOBWHYTble Mo (ase Ha 180° wmmMmnynbCobl
oTpuuaTesibHoM  MNOMIAPHOCTW, C  aMNIUTYgoW,  Onus3konm K
HanpskeHuto nutaHus mukpocxem KMOIT (puc. B TekcTe). OTu
nMnynbcbl 4Yepes anemeHtbl conpsbkeHna VD1, VD2, R1, R2
nocTtynawT Ha BXxo4 normyeckoro anemeHta DD1.1, KoTopbin
npeobpasyeT UX B  MOCMeAOBaTESNIbHOCTb  MOMOXUTENbHbIX
MMMNYyNbCOB C  YOBOEHHOW 4acToTon. Yepes  SMUTTEpHble
nostoputerim  (VT1, VT2) oHa noaBegeHa K YMHOXWUTENHO
HanNps>KeHUs
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(VD3-VD8, C1-C6), hopmupytolemMy pesepsHoe HanpskeHue 27B.
[Mpn Takon cTpykType npeobpasoBaTens yganocb NoayynTb
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6onee Bbicoknin KM, a rmaBHOe - UCKIOYUTL rMyBOKyH paspagky
akkymynatopHon ©Oartapeu npu gnutenbHon paboTe 4acoB B
pe3epBHOM pexume. [1eno B TOM, YTO B pe3epBHOM pexume paboThbl
YacoB, KOrga ux NUTaKtT OT akKyMynaTopHoW Gatapen, No mepe ee
paspsagku NagaeT HanpskeHue Ha Bbixoge npeobpasosatend. OAns
coxpaHeHust paboTtocrnocobHocTn BUC goctaTouHO pesepBupoBaTh
nMTaHne TonbKo ee uudgposor Yactu (BbiBog 48). B aTtom crniyvae
noTpebneHne Toka OT CBEXE3apPsKEHHOW aKKyMYISaTOpHOW 6atapeu
6ynetr okono 8,5MA. bonee nogpobHO WCTOYHWK MNUTaHUS
onucoiBaeTcs B [55}.

!

~58 Y
KX Bs1808am
nemM-7/5
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ABTOMaT OTKNOYEeHUA baTapen B KACCETHOM
MarHUTopoHe

KacceTHbIM MarHMTooHam, B KOTOPbIX  WUCMOMb3YHTCHA
KONSEKTOPHbIe 3neKkTpoaBuraTenn nocTOsIHHOrO ToKa, CBOMCTBEHEH
HeJOCTaToK: MPWU  OCTaHOBKE dneKkTpoaBuratend, Hanpumep, no
OKOHYaHUM NEeHTbl B KacceTe, pe3ko Bo3pacTaeT noTpebnaembii
ToK. [lpegnaraemoe ycTpoMcTBO (CM. PUCYHOK) MO3BONSET
aBTOMATUYECKN OTKMYaTb WCTOYHUMK MNUTaAHUA MpU  CUSIbHOM
TOPMOXXEHUN 3NEeKTpoABUraTens.

+Unur Tt AC1Z28 c3 ‘J___,
4 rz BCios AL
22K *I6B

42 | 820k Ml

Tok 4yepe3 KOMMEKTOPHbIA 3anekTpoaBuratesni NOCTOAHHOIO TOKa
MMeeT nyrnbcauumn, CBA3aHHbIE C paboToNn LLETOYHO-KOSNEKTOPHOrO
yana. OTu nynbcauMm W UCMNONb3YKTCA Ans  ynpaBlieHus
YCTPOWCTBOM OTKIIOMEHMS anekTpoasuratens. [lpy HopmanbHOMN
paboTe oHM Yepes koHgeHcaTop C3 noctynaroT Ha BXO4 yCunutens,
BbIMOSTHEHHOrO Ha  TpaH3uctope T3. YcuneHHbln  curHan
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Boinpsimnsetca guogamu 1 wn [O2 wn noctynaetr Ha 6aasy
TpaHanctopa T3. TpaHauctop T2 npu 39TOM OTKpbIBaeTcHd, a
cnepoBaTtenbHO, OTKpbIBaeTcA U TpaHauctop T1. MNpu  TopmMoxeHun
anekTpoasuratenst 4acrtoTa nynbCcaunnm yMeHbLlIaeTca, a npu
OCTaHOBKE aneKTpoaBuratens OHW MNOSHOCTbIO  nponagatoT. [Npu
9TOM TpaH3ucTopbl T2 n T1 3aKkpbiBAlOTCA WU UCTOYHUK MUTaAHUA
OKasblBaeTCs OTKMIYEHHbIM OT Harpysku. [Ona npueBeneHus
YCTPOMUCTBA B WUCXOOHOE COCTOSIHWE HYXXHO BbIKNKOYUTL, a 3aTeMm
CHOBa BKMIOYUTb NUTaHMEe MarHutodoHa. YyBCTBUTENBHOCTb
YCTPOMCTBA PErynvpyoT MNOACTPOEYHbIM pe3nctopoM R3  npu
HanaXxnBaHUW.

Ctabunusarop HanpsxeHua Benodapbl

Ecnn Benocunegom npuxoamTca Mosfib30BaTbCA B TEMHOE BpPEMS
CYTOK, 0COBEHHO B CEeflbCKOM MECTHOCTW, Ha HEM YyCTaHaBnMBaloT
anekTpuyeckoe obopynoBaHue - BenoreHepatop u dapy. Ho
HanpskeHue, BblipabaTbiBaeMoe BeNoreHepaTopoM, HEMOCTOSAHHO U
3aBMCUT OT CKOPOCTU OBWXEHUS. B Kakme-TO MOMEHTbI OHO MOXET
npesbIWaTbh NpeaenbHo JonycTuMoe pabodee HanpspkeHue namnbl
dapbl, YTO NOPOK NPMBOAUT K ee neperopaHuio. Ecnn xe namna
Oyoet nuTatbCa CTabUNU3MpPOBaHHbLIM HaMpPsSXKEHUEM, HaAEeXHOCTb
paboTbl M MNOCTOSAHCTBO CBETOBOr0 MOTOKAa dapbl BO3pPacTyT.
KoHeuHo, cTabunmsatop HanpsbkeHusa Benodgyapbl - He HOBMHKA, O
HEKOTOPbIX BapuaHTax €ero Yyxe pacckasblBasioCb Ha CTpaHuuax
nonynspHbIX XXypHaros. [Mpegnnaraemoe YCTPOWUCTBO
npegHasHayeHo Ana  nuTaHna  namnbl  apbl  MOCTOSIHHBIM
HanpsbpkeHMeM, B HEM BCe TPaH3UCTOPbl - KPeMHWEBLIE, BbIBOAbI
KonnekTopa TpaH3nctopa VT1 n 6asbl VT3 coeanHeHsbl ¢ "obumm"
npoBoAoM 4epes pe3nctop R3, a He yepe3 cTabunUTpoH, B LeMb
amuTTepa TpaH3nctopa VT2 BeeaeH anog VD2, a mexay BbiBOAaMU
amMuUTTEpPa W Kosinektopa TpaH3uctopa VT1 yctaHOBMEH pe3ucTop
R1, obneryarowmin "sanyck" atoro  crabunusatopa. BxopgHoe
HanpshkeHMe Ha crabunmsaTop nogaeTcsas C  BbINpAMUTENS,
BbINOSTHEHHOrO Ha gnogHom mocte VD1 un crnaxusarowmx
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koHaeHcaTtopax C1, C2. lNepemMeHHOe Xe HanpshkeHne Ha MOCT
noctynaer ¢ BenoreHepatopa. [lpu paboTe BenoreHepaTopa
BbIXOHOE HanpshKeHne AWOLHOro MOCTa MOXeT U3MeHATbCA (Ha
BbIBOJAX KOHOEHCATOpPOB) B LUMPOKMX Mpedeniax, HoO Ha BbIxoae
ctabunusartopa (7. e. Ha BbIBogax namnel EL.1 Benodgapbl) OHO He
npeBbIWaeT MakcumMmaribHO JOMYyCTUMOro HanpskeHma namnol (3,58
min 6B - B 3aBMCMMOCTM OT WUCMNOSMb3yeMoW namnbl U
conpoTtmBneHnss pesnctopa R3). Kpome ykasaHHbIX Ha cxewme,
MOXHO ucnosib3oBatb TpaH3uctopbl KT313A - KT313B, KT315A -
KT315U, nobon n3 cepmm KT503 (VT1); KT815A -KT815I", KT817A -
KT817I", KT805AM, KT8056M (VT2): KT361A - KT3614, nobon n3
cepun KT502 (VT3). AnogHeii moct VD1- nobor n3 cepumn KLI405,
avon VD2 - niobon ¢ onycTUMbIM BbINMPSIMIIEHHBIM TOKOM HE MeHee
0,3A. HanaxuBaHne crabunusatopa cBoautcss K nogbopy
pe3nctopa R3 ¢ Takum conpoTMBEHUEM, YTOObI HanpsKeHWe Ha
namne He npesbiwano gonycrtumoro (3,5 nnn 6B B 3aBUCMMOCTN OT
MCNonb3yeMon nammbl) gaxe MNpu MakKCUMarbHOM HanpsKeHUU
BenoreHepatopa. Cnegyetr 3amMeTuUTb, YTO 3TON CXeMe MPUCYLLN
cnegywowmne HegoctaTkn: B cTabunusatope BenuvKo nageHue
HanpskeHnst Ha guopgax mocta VD1, guopge VD2, amutTepHom
nepexoge TpaH3uctopa VT2 B pesynbTate 4ero Ans nosiydeHus
BbIXOQHOIO HanpshkeHusi ctrabunusaTtopa 3,5B Ha OMOOHLIA MOCT
AOSMKHO MocTynaTb C BerioreHepatopa okono 7B. A aTo TpebyeTt
Bbonee GbICTPON €34bl.
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ABTOMaTuyeckoe 3apsiaHoe YCTPOUCTBO

AkkymynatopHas 6atapes 7[-0.1 xopoLwlo M3BEeCTHa yuTatensam -
9TOT WUCTOYHWUK MUTAHUS UCMNOSb3YeTCA BO MHOIMMX COBPEMEHHbIX
ManorabapuTHbIX TPAH3UCTOPHbLIX pagnonpueMHukax. Ho HaBsepHoe
He BCe 3HalT, 4YTO CPOK CIyXObl akkymynatopa 3aBUCUT OT
NpaBUibHON ero 3apsakn. 3apsXKaTb akKyMynsaTop pekoMeHOyeTcs
TokoM 12MA B TeyeHne npumepHo 15 4vacoB. Takon TOK
obecnevnBaeT NPOMBbILISIEHHOE 3apsAHOe YCTPOMCTBO, NMMEKOLLIEECS
B LLUMPOKOM npoJaxe.

X1 R1476 V1 42266 V4 KT3156 V5 42266 X)
: ¢

o i RIS510
sl VAR Y. V3 kY1058
o c1
Wiasoxson | +L | ¢z tI_ RS
R2 5 1k J.ZHXEB’IJ,EK
A Ti—e—— >

OpgHako nNpOAOIMKUTENBHOCTL 3apsaku  3aBUCUT OT  KonedaHuu
HaNPs>KeHUs1 CETU U CTENEHN paspsaaku akkymynstopa. He nmesa o6
3TOM CBeAeHUN, MOXXHO HEenpPOn3BOJSIbLHO nepes3apsaauTb
aKKyMyInsiTOp M BbIBECTM €r0 U3 CTPOS U3-3a MOBbILLEHUS OaBreHUs
rasoB BHyTpu. [lpuM3HaKoM 3apsigku  akkyMmynatopa  CRyxXuT
BO3pacCTaHMe HanpskeHnss Ha ero BbiBogax pno 9,45B.
KoHTponupoBaTb HanpsXKeHne B npouecce 3apsakn akkymynsatopa,
KOHEeYHOo, HeyaobHo. [loaTtomy 6bin10 paspaboTaHo npeanaraemoe
YCTPOMCTBO - aBTOMAaT, KOTOpOEe npeKkpawaeT  3apsaky
akKymynsitopa no AOCTMXKEHUMM Ha ero BbiBO4AX YKa3aHHOro
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HanpsbkeHus. [loka akkymynatop 3apshkaeTcsd M HanpsKeHue Ha
HEM HWXE HOMUHaNbHOro, TpuHMUCTOP V3 3akpblT. Kak TOosbko
HanpsbKeHMe Ha akkymynaTtope Bo3pacTtaeT O HOMUHaIbHOro,
TPUHUCTOP OTKPbIBAETCA. 3aXuraeTcad cCcurHanbHass namna u
OOHOBPEMEHHO 3aKpblBaeTCHA TPAH3UCTOP. 3apsagka akkymynartopa
npekpawaetca. [lopor cpabaTbiBaHMA aBToMaTa 3aBUCUT OT
conpoTtuenenus pesuctopa R4. [lnoabl [1226b MOXHO 3aMeHUTb Ha
07X, crabunutpoH 0813 -- Ha O814[, TpaHaucTtop KT3156 - Ha
APYron TpaH3UCTOp 3TOM cepun ¢ KOAPPULUMEHTOM Nepeaaym Toka
He MeHee 50, TpuHuctop KY103B - Ha KY103A. Hanaxwusatot
YCTPOMCTBO MNpPU MOOKMHOYEHHOM aKKyMYIisiTope W KOHTPOSIbHOM
BONbTMETPE MOCTOAHHOro Toka. [lpn HanpsbkeHun 9,45B Ha
BblBOOAX akkymynstopa nogdopom pesnctopa R4 pobusatotcs
3aXXMUraHUs CUrHanbHOM flamnbl.

YHuBepcanbHoe 3apsaaHoe YCTPOUCTBO

OHO paccunTaHo Ha 3apsaky manorabapuTHbIX 9N1EMEHTOB TUMOB
Cu-21, CU-32, akkymynsatopos [-0,06, AO-0,1, 0-0,25, [O-0,55,
akkymynatopHelx ©6atapen 7[0-0,115, a Takke ranbBaHUYECKNX
anemeHtoB 316, 332 n 6Garapen 3336. 3apsgHOe YCTPOMCTBO
npeacraBnaeTr cobon cTtabunu3aTtop ToKa, BbIMOSMIHEHHBIA Ha
TpaHsuctopax VT1 u VT2, Tllutaetca crtabunusatop oOT
BbiNnpaMutena Ha guogax VD1-VD4 co  crnaxmBawowmm
koHaeHcaTopom C1. B cBow oyepeab, Ha BbiNpAMUTESb NogaeTcs
nepemeHHoe HanpsbkeHne 12 B, koTtopoe MoXeT ObiTb CHATO C
roToBOoro TpaHcdopmaTopa nuTaHus HeOOnNbLIOKW MOLLHOCTMH,
Hanpumep, TC-5-1. Heobxoanmbln gna 3apsgkn Tok (2,5...15MA)
yCTaHaBNMBalT NepeMeHHbIM pe3ncTtopom RS. YCTaHOBMNEHHbIN TOK
HEe MEHSeTCa HW B TeyeHWe BCero nepuoga 3apsgkn, HU npu
KOPOTKOM 3aMblkaHnn BbIXOOHbIX 3axkmmoB XT1, XT2. [lpouecc
3apsagku  mHguuupyetca  ceetogumogom  HL1. BbeinpamuternbHble
anoabl VD1-VD4 moryT 6bI1Tb, KpOME YKa3aHHbIX
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Ha cxeme, nobble gpyrme ¢ 4oNyCTUMbIM BbIMPSIMIIEHHBIM TOKOM He
meHee 30MA, Hanpumep, cepun K105, [1226. Bmecto cBeToanoaa
AJ11026 ponyctumo yctaHoBuTb nbon ns AJ11307A - AJI307T, a
BMecTo TpaHauctopoB KT315b - KT315A-KT315E. lNepemeHHbIn
pesuctop R5 - Cl15-50 unn gpyron, MOLWHOCTbIO HEe MeHee 1 BT n ¢
doyHKUMOHANMbHOW XapakTepucTukon A, ocTtaribHble pes3ncTopbl -
MJ1T-0,125. OkcuaHbii koHgeHcaTtop C1 - C eMKOCTbIO HE MeHee
yKa3aHHOM Ha CXeMe U Ha HOMUHarbHOe HanpshkeHue He Huke 20B.
Mpexae 4yem HayaTb paboTaTb C 3apsgHbIM YCTPOMCTBOM, HYXXHO
oTrpagyvpoBaTtb LIKany nepeMeHHOro pesucrtopa. [na aToro
OBWXOK pe3ncTtopa ycTaHaBfMBalOT CHadasria B BEpPXHee Mo Cxeme
NosioXKeHMe U1 MNOAKMNIYAKT K 3aXumMaM MunnuamnepmeTp Ha
25...30MA. TlogatloT Ha YCTPOWCTBO HarnpsXKeHne nuTaHus wu
nogbopom  pesuctopa R4  yctraHaBnuMBawT  TOK  Yepes
MunnInamMmnepmMmeTp npuMepHo paeHbln 15MA. [lenaT OTMETKY 3TOro
3HayeHMs Ha LWKane pesuctopa. 3aTeM nNnaBHO nepemeLllaroT
OBWXOK pe3ncTtopa BHU3 MO CXxeMe, yCTaHaBNMBalT U OTMEeYaloT Ha
LUKane gpyrue 3HavyeHus BbIXOLHOrMO ToKa, a 3HauuT, Byayuiero Toka
3apsgkn. Kak nokasana npaktuka paboTbl ¢ AaHHbIM 3apsiaHbIM
YCTPOWCTBOM, yAAeTCA 3HAYUTENbHO NPOANNTL «XKU3HbY» 3ITIEMEHTOB
Tvmna CLU-21, 3apsbkas ux Tokom 2,5...3 MA B TedeHue 12...13 u.
3apskaTtb Apyrne anemeHTbl, akkymynaTtopbl u 6aTtapen cnegyet
TOKOM, MPUMEPHO paBHbIM LECATOM  4acTu OT  3HaYeHuUs Wux
eMKocTn B MA \ vac.
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MHaukaTop Toka akKyMynsiTopHou 6atapeu

[MpaBunbHaa aKkcnnyaTauus aBTOMOOUITbHON  akKyMyNATOPHOW
Gatapen - 3anor ANMTENbHOrO0 Cpoka ee Cnyxbbl U HopManbHOW
paboTbl BCEN cCUCTEMbI 3nekTponuTaHus. KOHTponb pexuma
3apsagku - paspagku b6atapen nossondeT BOBpeMA MPeanpuHATb
HeobOxoauMble npodunakTU4yeckme Mepbl, a Takke cneguTb 3a
MCNPaBHOCTLIO reHepartopa, cTtapTepa, SI1eKTPONPOBOAKN.
MHaoukatopom Toka 6GaTapen cCcHabxeHbl [aneko He Bce
aBTOMOGUIIN, U ONMUCAHHOE HWXEe YCTPOMCTBO MO3BONSET NPOCTbIMU
cpeacTtBaMn  BOCMOMHUTL 3TOT npoben. WHaukaTop u3mepsieT
nageHne HanpskeHWs Ha NPOBOAHWKE, COeAMHSAOLLEM MWHYCOBOW
BbIBOJ, aKKyMyrnsitopa C KOpnycom aBTOMOOuns. OTOT NPOBOAHUK
BKITIOMEH B PE3UCTMBHbIN uM3MepuTenbHbln MocT R1- R5, yto
NO3BOJSISIET CHUMATb C MOCTa Pa3HOMOJSISIPHbIE CUrHarbl U yCUNnBaTh
mx QOY c opgHononspHbiIM nuTaHneMm. B uenb oTpuuatensHon
obpatHoin cBsasn OY DA1 BknoyeHbl norapudmuyeckue auonbl
VD1- VD4, koTopble pacwmpsaroT npenensl U3MepsemMoro TOKa,
NO3BONSAS U3MEPATb Oaxe TOK, MNoTpebnsembiii cTapTepoM npwu
nycke pgsuratend. Pernctpupyrowum npubopomM MOXKET CIyXUTb
nobon MarHUTO3NEKTPUYECKNN MUnMamnepmeTp nnu
MUKpoaMnepMmeTp, WUMeLWMA LWKany C Hynem nocpeauHe,
Hanpumep, M733 ¢ TOKOM NOMHOro OTKIIOHeHua cTpesikn S0MKA. Ha
lWKane yaoobHee Bcero pasmecTuTb paBHOMEPHO TpU METKM crpasa
n cnesa ot Hyna: 5A, 50A wu 500A. T[llutaet wuHOMKaTOP
napameTpu4eckuin ctabunmnaatop Ha HanpsixeHue 6,6 B. Npasbii No
cxeMe BbIBOA pe3nctopa RS octaBnsoT NOCTOAHHO NOAKMHOYEHHbBIM
HenocpeacTBEHHO K  MWHycoBOoMy BbiBogy 6Gatapen. [Ons
rpagyvpoBKM LUKanbl MHOMKATOpa CHadana nogatT Ha Hero
nMTaHne HenocpencTBEHHO OT 6GaTapenm akkyMynaTopoB WU
noacTpoeyHbiM  pe3uctopoM R4  ycTtaHaBnvBawT  CTperky
MUKpOaMnepMeTpa Ha HyrneByr OTMETKY. 3aTeM NpU BbIKITHOYEHHOM
Knioye  3axuraHus  (C Uenbl  UCKIKYEHUs  NpoTeKkaHus
HEKOHTPONMpPyeMoro Toka 6atapen) nnocoBom BbiBog 6aTapeu
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Yyepe3 MOLWHbIN (okono 60 BT) pesuctop conpotmeneHvem 2,4 Om
COEUHSAIOT C KOPNYCOM aBTOMOOMNA N NOACTPOEYHLIM PE3NCTOPOM
R7 yctaHaBnvBalT CTpenky Ho oTMeTKy SA. llocrne rpagyvpoBku
NAOCOBOWN BbIBOA NMUTAHUSA MHOMKATOPA MOLKIOYAT K NIIKOCOBOMY
nposogy 6opTtoBon  anektpoceTm  asTomobuns  [NpoBepsTb
rpagympoBky Ha Toke 50 n 500 A HET HEOBXOANMOCTM.

CurHanusarTop paspsankv 6aTtapeun akKyMynsaTopoB

CurHanusatop paccyuMTtaH Ha  YCTAaHOBKY B MPUEMHUKM,
paboTtatowme ot 6atapen akkymynatopoB 7[-0,1. OH cobpaH Ha
MUKpocBopke noneBbix TpaH3UcTopoB A1 1 No3aToMy nNoTpedbnsaeT B
OEXYPHOM pexunme o4veHb Marnbit ToK - MeHee 0,1MA. Tpwu
HaNPs>KeHUM MNUTaHUS, NpeBbIlWaWweM MUHUMAanbHO OO0nycTUMoe
3HaveHue (7 B), ceeTtoamon He ropuT. Npn CHMWKEHUU HaNPSXKEHUS
nMTaHuma p[o 7B 3aropaetca cBeTognod. CUrHanmmsupys o
HeobxoaMMocCTun noasapaaku b6aTtapeu aKKyMYInATOPOB.
MoacTpoeyHbiM pe3nctopom R4 yctaHaBnmMBalT NOPOr BKIKOYEHUS
ceetogmona. PasHocTb Mexay HanpsbKeHUSIMU UCTOYHUKA NUTaHWUS,
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NpPU KOTOPbIX FACHET U 3aXuraetcsi CBETOANOA, COCTaBnsieT BCEro
okorno 0.03 B.

UHaukaTop paspsapa akKymMmyrnsaTOpPHbIX baTapen

Kak n3BecTHO cpok crnyxbbl KagMMEBO-HUKENEBOW aKKyMYSISTOPHOM
GaTapeun cokpaTuTcs, ecnu paspsikaTb ee 00 HanpsbkeHust Huxke 7B.
Ha pucyHke npuBegeHa anekTpuyeckas npuHuunuanbHas cxema
MHOMKaTopa HanpsbkeHust akkymynatopa 70-0,1. Tpyn BKAOYEHUU
nMMTaHMa TOK 3apsga KoHgeHcatopa C1 npoxoguT  4vepes
TYHHenbHbIN anog O1. [Npn 3TOM BenMYMHa HanpshkeHna Ha guope
A1 poctatoyHa pgna Toro, 4tobbl TpaH3uctop T1 OTKpbIICS.
CeeTtoguoa [12, BKMNIOYEHHbIN B €ro KOSSIEKTOPHYIO Lienb. NpY 3TOM
CBETUTCSA. OMUTTEPHbIN TOK TpaH3ucTopa T1 co3gaéTt Ha pesncTope
R1 HanpsxeHne, 3akpbliBatoLLee TpaH3ucTop T1. B pe3ynbtaTte 4ero
TOK yepes ceetoanoq 03 He npoxoanT. Korga ke HanpshkeHue Ha
aKKyMynsaTope cTaHeT HWkKe 7B, HanpsKeHne Ha TYHHeNbHOM auoae
n Ha pesnctope R2 ckaykom
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A2 ATI02A 43 KA107A

pe3ko YMeHbllaeTcs, TpaHauctop T1 3akpoetcd, cBetoguon [1
noracHet, a [13 Ha4YHET CBETUTLCS, CUrHaANM3npysa o Heob6xoaMMOoCTK
3apsaanTb akKyMynaTopHYyo 6aTtapeto.

MHAMKaTOp OTKSTOHEHUU CeTeBOro Hanps>xXeHns

[Mpn NnTaHMM HEKOTOpOK pagunoannapaTypbl OT CETU NEPEeMEHHOro
TOKa HY)XHO cneamTb 3a CTabUNbHOCTBIO €€ HamnpsbkeHus U npu
OTKIMOHEHUN  HanpsbkeHust CcBepx OOMyCTUMOW HOpPMbl  NMBO
OTKMNoYaTb annapaTtypy, mMbO U3MEHATb HanpsbikeHMe Ha Hewu,
HanpumMmep, ¢ NOMOLbID aBToTpaHcdopmartopa. [na curHanusayum
OTKNMOHEHUN  CEeTEBOr0  HamnpsbkeHnda  MOXHO  MCMOoSib30BaTb
npeanaraemMbli MHOMKATOP, BbIMOSIHEHHbLIA HA TPEX CBETOAMOAax MU
ABYyX  auHucTtopax. OcoBeHHOCTbI  YCTpoWCTBa  sIBNSieTcs
BKIMOYEHNE WHOMKaTOpPOB (cBeToanopos) npu KaXKaom
NOSIOXKUTENLHOM MOJNyNepuoae CeTeBOro HarnpsXXeHuUd, HO JMLb
npu onpeaenieHHoONn aMmnnNuTyae ero, pasHom nopory cpabarbiBaHuS,
N BbIKITIOYEHNE MPU CHUXEHUN MIHOBEHHOIO 3HAYEHUS HaNPsHKEHUS
A0 Hynsa. 3TO WUCKMAYaeT TUCTeEpPe3nc M MOBbIWAET TOYHOCTb
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nHAMKaumMn. IHOMkaTop MOXHO BKNKOYaTb Kak B CETEBYI PO3ETKY,
Tak U B pPO3eTKy aBToTpaHcdopmartopa. Ha Bxoge wHOuKaTopa
CTOUT OrpaHnunTenb HanpshkeHus na guoga VD1 n ctabunutpoHa
VD2, a nocne Hero

V02 KC6B04A
~—D—{—y R4
Vi1 R2
22066 | 68k
§ K1
§ 10K Ay AYA
V4 b4 Vd
m1 (&Y 7 7
AN3076
2 HLF

-l - :
VS, ¥S2 KH102A Anzorr - AN3076

cnegywT TpU napansienbHO BKITHOYEHHbIE LEMOYKN  NHOMKAUUN.
MepBas n3 HuxX, coctoswas u3 pesuctopa R1 mn ceBetoamoaa,
npegHasHadYeHa ans UHOAUMKaUUKM Hanuuusi CETEBOrO HarnpsXeHUs.
OctanbHble UEnoYkn, cocTosilume w3 Aenutenen HanpsbkeHus,
NOPOroBbIX  YCTPOMUCTB  Ha  OUMHUCTOpPAX WU BKIKOYEHHbIX
nocrnegoBaTefnlbHO C  HUMKM  CBETOAMOAOB, MNpedHasHadeHbl
HENnoOCpPeaCTBEHHO And MHOUMKAUUMW  OTKINOHEHUMA  HarMpsKeHUs.
[MepeMeHHbIM pe3uctopom R3 ycTaHaBnmMBaKT HWXKHUKA  MOPOr
cpabaTbiBaHUA, KOrga CETeBOE HanpshkeHue ynageT, CKaXkem, Ha
5%, a R5 - BepxHMM nopor, Korga HanpskeHne BO3pacTeT Ha
cTonbko Xe. Ecnun ceteBoe HanpsbkeHne B HOpPME, TOpsAT
ceetoamnoadbl HL1 n HL2. Ipy NOHMXEHUN HanpsXXeHna cBeToauon
HL2 racHeT, a HL1 npogosrkaet ceBeTutbca. Korga e HanpskeHue
BO3pacTaeT, ropsaT Bce cBeToauoabl. HanaxmBaTb uHOMKaTOP
yoobHee Bcero C aBTOTpaHC(OpMaToOpoOM, Ha BbIXOAE KOTOPOro
MOXHO YCTaHaBMBaTb HYXHble HaMps>XeHUs, U nepeMeHHbIMU
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pesncTopamMu perynupoBatb MOPOr BKMAKOYEHUS COOTBETCTBYHOLLMX
cBeToAnoaoB. Ecnu npm NOHMXKEHHOM HanpskeHun ceetoauog HL2
He racHeTt, npuaeTcsa yBenuYUTbL CONpoTMBNEHWE pe3uctopa R2.
YKpenunB nepemMeHHble pe3nCcTOopPbl Ha NULEBON NaHenn KOHCTPYKUMK
n cHabagmB MX OTrpagyMpoOBaHHOM LUKanon noporoB cpabaTbiBaHUS
TOr0 UNM MHOrO CBETOAMOAA, MHOMKATOP MOXHO MCNONb3oBaTh ANs
caMbIX pasHOOBpasHbIX Leren.

CBetoguopn Kak MHONKaTOP CeTeBOro HanpsaxeHusd

na nHanKauum HanN4uns CeTeBoro Hanps>KeHns B
pagmMonNtoBdNTENBCKUX KOHCTPYKLUMAX OBbIMHO UCMONb3YHT HEOHOBbLIE
namMmnoYvkn, KoTopble TMJIOXO «BMUCBIBAOTCA» B COBPEMEHHOE
ocopmneHne nepeoHux naHenem ObITOBOW, U3MEPUTENBbHOW W
OpYyron pagnoanekTpoOHHOW annapaTypbl. XOpOoLwWuin COBPEMEHHbLIN
WHOWKATOP CEeTEeBOro  HanpsbkeHnsas  MOXHO  M3roTOBUTbL  Ha
ceetoanoge. Cxema OAHOrO M3 BapuMaHTOB TakKOro uHAMKaTopa
npueBegeHa Ha pucyHke. [lpamon TOK 4epe3 ceetoauong V1
orpaHuymnsatot pesmctop R1 n (B ocHoBHOM) koHAeHcaTop C1.

V Cems, 2208
N
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MpmeHeHne ona aTuX Lenen KoHgeHcaTopa no3sonseT nsdbexatb
yXyAWeHNs TEensoBOro pexuma annapaTypbl U3-3a BblAeNeHus
3Ha4YUTENBHOrO KonnyecTBea Tenna  TOKOOrpaHWYMBaloLUM
PE3UCTOPOM. [Mpn  oTpuuaTenbHOM  MNOMyBOSIHE  CETEBOro
HanpsbkeHMst (Ha BepxHEeM O CXemMe CeTeBOM MpoBoAE)
cTabunuTpoH V2 paboTaeT Kak 0ObIKHOBEHHbIN OMO4, NPpeaoXpaHsis
ceetoamon  oT  npoboda  obpaTHbIM  CMELLEHUEM. Mpwn
NOSIOXKUTENLHOW MOMNYBOMHE CETEBOr0 Hanps»XeHWs OCHOBHOW TOK
npoTtekaeT yepe3 ceetoamon V1, Tak Kak CTabunmTtpoH npu 3TOM
3aKkpbIT. Ero ceBomnctBo crtabunusauumn HanpspkeHns MUCnosb3yeTcs
TONbKO MpW BKIOYEHUN Npubopa, B ceTb - UKCUPYS HanpsKeHne
Ha uenoyvke R1V1, oH orpaHnunBaeT TemM cambiM BPOCOK TOKa vepes
ceetogmog V1 n nossonsieT m3bexaTb BbIxoda cBeToamMoga U3
cTposi. HanpskeHne crabunusayum 3Toro ctabunuTpoHa AOoSmKHO
OblTb HEMHOrO BbiWE, 4YeM MpPAMOE NafeHWe HanpsbkeHust Ha
ncnonb3yemMom  cBetoauoae KoHKpeTHOe 3HaveHne €eMKOCTU
KoHgeHcaTtopa C1 3aBUCUT OT TpebyemMoro npsiMoro Toka 4vepes
csetoguon V1.

UHaukaTop noTpednsaemMon MOLHOCTHU

Ecnu B Bawen kBapTMpe HeT npdAMOro Aoctyrna K CeTeBOU
npoBoake, TO MOXHO cobpaTb MHAMKATOP C  BbIHOCHbLIM
WHOYKTUBHBIM ~ OATYMKOM,  pasMelleHHbIM  BOMM3M  ceTeBbIX
NPOBOAOB Y MecTa MX BBOoAa B kBapTupy. [NpaBga, nepemeHHoe
Hanps>KeHue Ha BbiBOLAxX KaTyLKW aTyuka ObyaeT B 3TOM criyyae
HebonbwWKuM 1 noHagobutcsa ycunutenb. Ero MoxHo cobpaTb no
cxeme, npuBeaeHHOW Ha pUCYHKe.
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[MlepeMeHHOE HanpshkeHue, HaBedeHHOe B KaTywke paaTtyuka L1
nepemMeHHbIM MarHMTHbIM MofieM ceTeBbIX NPOBOAOB, NOCTyNnaeT Ha
BXO4 IWHEWHOro YyCuUnuTtens, BbINOMIHEHHOrO Ha onepaunoHHOM
ycunutene DA1, 4epe3 dunbTp HWKHUX YactoT R2C1 - oH
ocnabnaet uMMmnynbCHble nomMexu. [Ona pacwupeHus gnanasoHa
WHONUMPYEMBIX  MOLLUHOCTEM B  YCTPOMCTBO BBeOEeH elle
norapudmMmnyecknin - ycunutenb, CcobpaHHblii Ha onepauMoHHOM
ycunutene DA2, C ero Bbixoga curHasn noctyrnaeTt Ha BbINpSMUTENb
(Ha guopgax VD3 n VD4) c yoBOeHNEM HanpsbKeHus u ganee - Ha
BONbTMETP, COCTABMEHHbIM M3 CTperioyHoro uHavkatopa PA1 wu
pesnctopa R9. CTpenoyHbln MHAMKATOP - C TOKOM [MOJSIHOMO
oTknoHeHus ctpenkn 50... 100 MkA. B kadecTtBe gaTtymka nogonaeT
KaTywka ¢ wmarautonposogom ot pene PCM  wunu  gpyrux
manorabaputHeix pene (P3C6, P3C9, P3C22), cogepxalwias
1000...1500 BuTKOB. HanaxumBalT WHOMKATOP B  TaKoW
nocnegosaTenbHOCTU. [1OOKMIOYMB  UCTOYHUKM  MUTaHUA  (OBe
batapen 3336), nepemeweHnem OBWXKa pesuctopa R7
yCTaHaBnMBalT Ha Bbixoge Mukpocxembl DA2 (BbiBOL 6) Hynesoe
Hanps>XeHue OTHOCUTEeNbHO obLero nposoaa. 3atem NOAKMoYaoT K
BbIXoA4y onepaunoHHoro ycunutensa DA1 BonbTMeTp nepemMeHHOoro
TOKa M BKOYAlOT B CETb Kakyl - HAOYAb Harpy3ky MOLLHOCTbIO He
mMeHee 100 BT. T[lepemewas patink no CcTeHe B MecCTe
npegnonaraeMoro BBO4A CeTEBbIX MNpoBoAoB, AobueatoTcs
MaKkCuMarnbHbIX MOKa3aHWn CTPeSsioYHOro wuHauMkaTtopa. B aToMm
MecTe AaTyuK 3aKkpennsT Ha cTeHe. [lanee BKNIOYaKT Harpysky
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(CKaXkeM, HEeCKOSbKO 3neKTponpnbopoB) MakCUManbHO BO3MOXHOW
notpebnsemor MOLLUHOCTW, WU NOACTPOEYHbIM pe3nctopoMm R3
AobuBaloTca nepemMeHHoro HanpsbkeHnsa Ha Bbixoge DA1 0,1...0,5B,
a 3atem nogbopom pesuctopa R9 ycTraHaBnuBalT CTpenky
MUKpoaMrnepMeTpa Ha KOHeYyHoe aeneHuve wkanbel. Crnegyetr nmeTtb
B BMAY, YTO BaTtapen nuTaHusa paspspkaroTcs HEOAMHAKOBO U Yepes
HEeKoTopoe BpeMsi MOXEeT MNoABUTbCA pasbanaHc onepaumoHHOro
yCUnuTens, 4Yto npuBeneT K HapyWeHU rpagympoBKuM LuKasbl
nHgukatopa. [loaToMy nepuoguyeckm npoBepSnUTE HanpskeHue
Gatapen nuTaHWda, U ecrim OHO OTNM4YaeTcsl OT MNepBOHAYanNbHOMo
6onee 4em Ha 10 %, 3ameHsnTe GaTtapen. PUCYHOK nedaTHoOWM
nnaTtbl yCTPoOUCTBa nNpmBoauTcs B [56].

Perynupyembi 3anNeKTPOHHbLIU NpeaoXpaHuTesb

OTO YCTPOMUCTBO MpefHasHadeHo Ans 3awmThl uernen noCToSHHOro
TOKa OT Meperpyskn no TOKY W 3aMblkaHUK Lenn Harpys3ku. Ero
BKMIOYAOT  MeXQy  WMCTOYHMKOM  MUTaAHUA U HarpysKow.
[MpepoxpaHuTerib BLINOMHEH B BUAE [AOBYXMNOJSIOCHUKA UM MOXET
paboTaTb COBMECTHO C OfoKOM nuUTaHus C  perynmpyemMbim
BbIXOAHbLIM HanpsxeHnem B npegenax 3...35B. MakcumanbHoe
NnosiHoe najeHue HanpshkeHus Ha rnpefoxpaHvuTerie He npesblaeT
1,9B npuv MakcumanbHOM TOKe Harpyskn. Tok cpabaTtbiBaHus
3aLUMTHOrO YCTPOMCTBA MOXHO MJlaBHO perynuposaTtb B npeenax
or 1,1 go 1,5A He3aBMCUMMO OT HaMpsKEHNA Ha Harpyske.
ONEKTPOHHbIN npeaoxpaHnuTens obnapaet XOPOLUNMMU
TepMoCcTabusibHOCTbIO N BbICTpOAEeNCTBMEM, HaexXeH B paboTe.
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B pabouem pexume TpuHucTop VS1 3aKpbIT, @ 9NEKTPOHHbIN KoY
Ha TpaH3nctopax VT1, VT2 oTKpbIT TOKOM, npoTekawwmm B 6asy
TpaH3auctopa VT1. llpn 9TOM TOK Harpyskum npoTekaeT 4epes

9NEKTPOHHLIN KIHou,
Habop pesuctopoB R3 -
R6, nepeMeHHbIN
pe3nctop R8 1 KoHTaKThI
KHonkn SB 1.

Mpw neperpyske
nageHne HanpsbkeHusl B
uenu pesuctopos R3 -
R6,R8 JocTturaeTt
3Ha4YeHnsa, 4OCTaTOYHOro
Ans OTKpbIBAHUSA
TpuHuctopa VS1  no
uenu ynpasnswoLero Iopas A -
anektpoaa. : ’ Raxg = 0,33 Om
OTKpbIBLLNACS : f Uomnpvs1 =053 B
TPUHUCTOP 3aMmblKaeT \
uenb 6asbl TpaH3ucTopa 0.5
VT1, 4TtO npuBOAUT K ™~ -
3aKpbIiBaHUO 0777 2 3 4 5 ¢ RE,0M
SJIeKTPOHHOro Knroya.

Tok B Uenu Harpysku

pesko YMEHbLLAETCS;

OCTaeTCA He3HauuTerbHbIN OCTaTOYHbIA TOK, paBHbin npu 9B
=12MA, a npu 35B - 47mA. [1ns Toro 4tobbl BOCCTAHOBUTL pabounit
PEXUM TMOcCre YCTPaHEHUs nNPUYMHBbI  MNeperpyskn, HYXHO Ha
KOpPOTKOE BpPEMS HaXaTb Ha KHorky SB1 m oTnycTuUTb. Npu 3TOM
TPUHUCTOP 3akpoeTcsd, a TpaHauctopbl VT1 u VT2 BHOBb
oTkpotoTcA. OCTaToOYHbIA TOK MOXHO YMEHbLUUTb, YBENUYUB B
1,5...2,5 pasa conpoTtusneHne pesuctopa R1 u wucnonb3osas
TpaHaucTopbl VT1 1 VT2 ¢ 6onblumm ctatndeckum KoadmumneHTom
nepegadn toka. OgHaKo 4Ype3MepHOe yBerMYeHne COMpPOTUBIIEHUS
pesncTopa R1 BegeT K yBeniMyeHnio nageHna HanpsXkeHna Ha TpaH-
auctope VT2, T. e. yBenMYEHUO nNadeHUs HanpshkeHust Ha
npegoxpaHutene B paboyem pexume. Cnegyet nMeTb B BUQY, 4TO
NpU HanpsXXeHUn MNUTaHUsd, UMeKoLeM 3HauuTenbHble nynbcaunu,
SNEKTPOHHbLIM  npegoxpaHuTenb  cpabaTbiBaeT  Ha  nuUKax
HanNps>KeHusl, MO3TOMY CpefHUM TOK 4Yepe3 Harpysky 6yaer
HECKOJSIbKO HWXe, YeM MNpu MCMNofib30BaHUM XOPOLLO CriaXeHHOro
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HanpskeHust. TpaHnsuctop VT2 HeobxoguMo YCTaHOBUTbL Ha
HebomnbLWOKW TEennooTBO4, Hanpumep, Ha AlopartoMUHUEBYHO
nnactuHy pasmepamn 90X35X2MM C  OTOrHyTbIMM Kpasmu, B
YCTPOMCTBE MOXHO MPUMEHUTb TPaAH3UCTOPbl U B MeTansIM4yeckom
Kopnyce, noTpebyeTcsa nub U3MEHUTb KOHCTPYKUUIO N pa3mepbl
TennooTeoda. TpaH3uctop KT817b MoxHO 3ameHuTb Ha KT815b-
KT815I, KT817B, KT817T, KT801A, KT801b6, a KT805AM - Ha
KT802A, KT805A, KT805b, KT808A, KT819b-KT819r.
Ctatnyeckuii kK03ddUUMEHT Nepegadn Toka TPaH3UCTOPOB AOKEH
O6blTb He MeHee 45. B npepoxpaHuTene rnydwle MCNofb30BaTb
TpyHuctopbl KY103A ¢ HanpsbkeHuem oTkpbiBaHna 0,4...0,6B.
MogpobHoe onucaHne yCTpPOMUCTBA W PUCYHOK MeyvyaTHoOW nnatbl
npueoguTcs B [57].

MHaukaTop neperopaHusi npegoxpaHuTens

YCTpOMCTBO, CXema KOTOpOro npuBegeHa Ha  PUCYHKe,
npegHasHayeHoO He TOMbKO  And  MHOMKaAUMKM  BKITHOYEHUd
annapaTtypbl, HO U AOn9 KOHTPOSiIA WUCAPaBHOCTWU MiaBKOro npe-
OOXpPaHUTENS. MNOCTaBfEeHHOro B UEenM MNOCTOSIHHOrO  ToKa
HanpskeHnem go 20B.
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[Mpn wucnpaBHoM npepoxpanutene F1 k guogy V3 npunoxeHo
npsAIMoe HanpsXeHwe, ano4 OTKPbIT U flamMna ropuT, CUrHanmM3npys o
BKIMKOYEHHOM COCTOSHUK annapaTtypbl. TpaH3uctopbl V1 un V2,
3alyHTMpPOBaHHbIE anoaom V3, He OKasblBalT BIUAHUS Ha paboTy
ycTponcTtBa lNpu neperopaHun npeaoxpaHUTENs CUrHanbHas fnamna
OKasblBaeTCH MOAKMIOYEHHOW K BbINPSAMUTESNIO Yepe3 TPaH3UCTop
V2. OpgHoBpeMeHHO BcCTynaetT B paboTy periakcauynoHHbIN
reHepaTtop, cobpaHHbIn Ha ogHonepexoaHoM TpaHaucTtope V1.
Yactota konebaHuin reHepaTtopa 3aBUCUT OT COMPOTUBIEHUS
pesnctopa R3 n emkoctn koHpeHcatopa C1 B gaHHOM criydae
coctaBngeT 1...2 I'u. C TakoM 4acTOTOM HaAYMHAT Muratb famna,
n3Belass o0 HeucnpasBHOCTU  npepoxpaHutena. [Auog V3
npegHasHayveH ans UCKNIYEHNa BINSHUS CONPOTUBIIEHUST HArpy3Kku
Ha paboTy mHgukaTopa. Npu ero oTcyTcTBMM (T. €. BMECTO Auoda
CTOUT NPOBOJSIOYHAs NepeMblyka) U KOPOTKOM 3aMbIKaHUN Harpysku
(NMpepoxpaHnTesnib cropaeT) TpaH3ucTop V2 MOXeT BbIATU U3 CTPOS.
TpaHauctop KT117A moxHO 3ameHuTb Ha KT117Bb - KT117T,
TpaH3auctop KT603b - Ha KT608A. KT608b, anon KO103A - Ha
0220, [0223. CwurHaneHas namna - CM28-0.05 vnu gpyras, B
3aBMCMMOCTW OT HaNpPsKEHUS UCTOYHMKA MUTaHUS.

ABTOMaTU4YECKUMN orpaHunyunTesib nepemMeHHOro Toka

OTO  YCTPOMCTBO  MpefHa3HayeHoO  Ans  aBTOMaTU4eCKoro
OTKMIOYEHUS Harpys3ku, e€ecniv npoTeKkawwmn 4Yepe3 Hee TOK
NnpeBbLICUT  OOMYyCTUMbIA.  TOK, NpOTeKalLwWmnn Yepes Harpysky,
NOLKMIOYEHHYIO K pasbemy X1, co3gaeT Ha peauctope R3 nageHue
HanpspkeHusl. YacTb 3TOro HanpsbkeHusi, CHAMaeMoro C [ABWXKKa
nepemeHHoro pesucrtopa R2, nogaetcsa B uenb 6a3bl TpaH3UcTopa
V3. B KOMNektopHoM uennm 9STOro TpaH3UCTopa BKIKOYEHO
anektpomarHutHoe pene K1. Ecnu TOK Harpysku npeBbicUT
3agaHHylo BenuuunHy, To pene K1 cpaboTtaeT 1 cBOMMKU KOHTaKTamu
K1.1 K1.2 oTkntounT Harpysky oT ceTu u 3abnokupyetcs. B Takom
COCTOSIHMM Npmnbop ocTaeTcss OO Tex nop, Noka He ByaeT HaxaTa
kHonka S1 «Cobpoc». Pesuctopbl R1, crabunutpoH V1 n
koHgeHcatop C1  obpasyioT cTabunuaMpoBaHHbIA  UCTOYHUK
nutanmna.  [Ouog V4  npenoxpaHaeT SMUTTEPHLIM  nepexon
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TpaH3uctopa V3 OT BO3AEWCTBUS HA HEro HanpseHusa obpaTHoM
NnonsipHOCTU. TOK OrpaHN4YeHus ycTaHaBMBaKT MNepeMeHHbIM
pesnctopoM R2. MuHMMarbHbIM TOK OrpaHUYeHus onpenensieTcs
conpoTtuernieHnem pesuctopa R3. [lpu ykaszaHHOM Ha cxeme
HoMUHarne oH coctasnsieT 0,2...0,3A. [inga 3awmTbl CETU OT KOPOTKMX
3aMblkaHMA B Harpyske MWCMonb3yeTcs nraBKUiA NpeaoxXpaHuTenb
F1. KoHtaktel K1.1, K1.2 pene coeaguHeHbl napannenbHO Ons
yBEfIMYEHNA  BO3MOXHOMO  MakKCMManbHOroO  TOKa  Harpysku.
TpaH3nctop V3 moxeT 6biTb cepun MIM25, MI26 ¢ nobbim
OykBeHHbIM uHAekcom, aumon V4 - cepun [O7, 09, [O311.
Ctabunutpon [O816IT MOXHO 3aMeHUTb TpeMs nocrnenoBaTeribHO
BKNOYEHHbIMU cTabunutpoHamu [1814/[1. Pene K1 - POC-9 (nacnopt
PC4.524.205). KHonka S1 - MT1-1 wunmn T2K. MakcumanbHbIn
OorpaHMYyMBaemMbin  YCTPOMCTBOM  TOK Harpyskm He  [OOJSDKeH
npesblwatb 1,5 A - Moryt nogropatb KOHTakTbl perie K 1.
MoapobHee 3TO yCTPOMUCTBO onmncaHo B [58].
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Ctabunusarop HanpsXkeHUss NepeMeHHOro Toka
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lNpn nuTaHun pagmoanekTPOHHOU
annapatypbl OT CeTu Hepeako

NpPUXOANTCS cTabunuampoBaTtb
Hanps>keHne nepemMeHHOro  TokKa.
BornbLyto CITOXXHOCTb npu
NPOEKTUPOBaHUM Takux
ctabununsatopos npeacraesnseT
nonyyeHue CYHyconaanbHoro

BbIXOLHOrO HarpsikeHns ¢ MarnbiMu
HefIMHEeNHbIMK  nckaxeHnsamun. C
TOYKU 3peHus NpaKkTNn4ecKomn
peanusauun aToro TpeboBaHus, a
TaKke MoBbILWEeHNs BbICTPOaENCTBUSA
n  KoabdvumeHTa crabunmsayum
Hanbonee npeanovYTUTENbHbI
ctabunmsatopbl C TPaH3UCTOPHbLIM
perynupyoLwmmM 35IeMeHTOM.

B onucbiBaemom crabunusatope
perynupyroLwnin aneMmeHT cocTaBreH
n3 TpaHaucrtopos VT1 n VT2,
avopos VD2, VD3 u pesnctopos R1
- R4. Tpn wn3amMeHeHuUn 3HayeHud
NMOCTOAHHOIrO TOKa, MpOoTeKaroLero
yepes AnaroHasnb BbIMPAMUTESTIBHOIO
mocta VD1, nameHsietca 3HadyeHue
nepeMeHHOro Toka, TeKyLlero yepes
ceKkuyuo 1.1 0OMOTKM aBTo-
TpaHcopmatopa. B pesynbTate
N3MeHseTcs 3Ha4yeHue
nepemMeHHoro Hanps»XeHns Ha
cekumm 1.2 obmoTkn.  Takoe
BKNOYEHNE perynupyroLlero
SNeMeHTa YMeHblUaeT ero BIisiHue
Ha dopMy CUHycouabl BbIXOOHOIO
HanNPs>KeHWS.

Pesnctopbl R1 - R4, wyHTMpyowme
perynmpyroLmnm 9JIEMEHT,
YMEHbLUAT MOLLHOCTb,
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paccenBaemyto TpaHauctopamm VT1. VT2.

OCHOBHbI€ TEXHUYECKME XapaKTEPUCTUKN CTa6VIJ'IVI3aTOpaI

HanpsibkeHne nutatowen cetn, B ..o, 220122
BbixogHOe HanpsXeHne nepeMeHHOoro Toka, B....................... 220
MOLHOCTb Harpy3ku, BT. . . oo, 130...220

HectabunbHOCTb  BbIXOQHOTMO — HaMpsbKeHUs  MpuM  yKasaHHbIX
N3MEHEHNAX HaNPSXKEHUST CETU U MOLLHOCTWN Harpy3kun. %, He bonee
.............................................................................................. 0,5

KoadhdumumneHT HENMMHENHbIX UCKaXKeHUn, %, He bonee . . ......... 6

TpaHcdopmaTtop T2 cnyXut ana nutaHus ycunutens nocToOAHHOro
TOKa M OOHOBPEMEHHO BXOAUT B UENb OoTpuuaTenbHon obpaTHou
cBa3n. HanpskeHne obmoTtkn |l, BbinpssMneHHOe ANOAHBIM MOCTOM
VD5, noctynaetr Ha pgerumtens R12 - R14. [lpn nosbliweHun
HanNPsH>KeHUs1 CeTU UMM YMEHbLUEHNN TOKa Harpysku, NoAKIHOYEHHOM
K BbIXOoOy cTabunusatopa, yBenuumBaeTCs HanpsbkeHue Ha ©Oase
TpaH3ucTtopa VTS, a 3HauuT, U ero KorsfekTopHbIn ToK. [MpumepHO B
TOW Xe Mepe yMeHbluaeTca M TOK Kosinektopa TpaH3uctopa VT4.
[MapgeHne HanpskeHna xe Ha pesnctope RIO ocTaeTcsa npakTU4ecku
HEeM3MeHHbIM, MOCKOSMbKY HanpsbhkeHne Ha 6ase TpaH3uctopa VT4
ctabunuampoBaHo. [lpn 3TOM HanpsbkeHMe Ha pesuctope R9
yBENMYMBaeTCad W  TOK, TeKywun depe3 TpaH3uctop VT3,
yMeHbllaeTcs. BcneactemMe yMeHbLUEHUSI HanpsbkeHusa Ha 6ase
TpaHancTtopa VT2 OH HayMHaeT 3akpbiBaTbCs, HaANpshKeHWe Ha ero
KONMeKkTope yBenuyumBaeTcs. JTO MPUBOOAUT K 3aKpblBaHUIO U
TpaH3uctopa VT1, Tak Kak HanpsbkeHne Ha ero 6ase pukcnpoBaHo
penutenem RIR2R3R4VD2R5. Ouog VD3 wucknto4vaetT BRusiHue
aenutena Ha 6asy TpaHsuctopa VT2. B pesynbTate yBennyeHus
conpoTtueneHus  TpaHauctopoB VT1, VT2 perynupytowero
afieMeHTa  yMeHbLlaeTCs  MOCTOSIHHbIA  TOK B AuaroHanu
BbiNnpsimuTenbHoro mocta VD1 1, cnegoBaTtenbHO, NEPEMEHHbIN TOK
B cekunumn 1.1 obMoTKM aBTOTpaHcdopmaTopa T1, uTO
9KBMBASIEHTHO YBESIMYEHUIO MafeHUA HanpshkeHus Ha cekumnm 1.2.
[MoSTOMY BbIXOAHOE HaMNpPsXeHUe CoXpaHAEeT CBOe rnepBoHavarbHoe
3HadeHue. [Npn MUHUMANbLHOM 3HAYEeHUWN HaMpPsKEHUs ceTn Unm
yBEeNMYEHNUN TOKa Harpyskm TOK 4yepesd TpaH3uctop VT13
yBenudnsaetcsa u TpaHsnctopel VT1 n VT2, HaoboporT, ewe b6onee
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oTkpbiBatoTca. Huon VD2 B 9TOM cnydyae  3akpbiBaeTcd
HanpsbkeHnem c¢ pesuctopa R7. Ouog VD3 obecneumBaeT nonHoe
OoTKpbIBaHWe TpaH3nctopa VT1. Tpanauctop VT6, pesuctop R11 un
KOHOeHcaTop C2 obpasytoT 3NEKTPOHHbIN dunbTp,
3agepxumBarolmMini  nogady HanpsKeHUa MNUTaHUa Ha YCUnuTenb
NOCTOAHHOrO ToKa. 3agepKka Heobxoanma Anst ycTpaHeHus 6pocka
BbIXOAHOIO HaMNPsPKEHUS1 B MOMEHT BKITHOYEHUST cCTabunusaTtopa.
OrpaHnyeHne MMHUManbHOM MOLLHOCTU Harpys3kn 3HavyeHnem 130BT
oOycnoBneHo TeMm, 4YTO MNPU MEHbLUEA MOLLHOCTU U CETEBOM
HanpsbkeHun 6onee 220...225B wncxogHoe HanpsxeHne
NoBbILWAETCA CBepX YCTaAHOBMEHHOro JoMnycka n3-3a YMeHbLUEeHUS
nageHns HanpsbkeHUs Ha NHOYKTUBHOM COMPOTUBEHUU cekumn 1.2
ceTeBoro TpaHcgopmaTopa. Beinpamutens KL405A (VD1) mMoxHO
3aMEHUTb YeTbipbMs AuMogamm C obpaTHbIM HanpsXKeHeM He
MeHee 600 B wn BbinpamneHHbiM Tokom 1A; KO906A (VD5) -
avnogamu ¢ npsimbiM TOKOM He MeHee 30MA; TpaHaucTopbl K. T809A
(VT1, VT2) - aHanorm4yHbiMn UM MOLLHbIMK, Hanpumep, KT812A,
KT812b. Tpansuctopel VT3 u VT6 wmMoryT 6biTb  nto6bIMU
ManoMoLLHbIMM COOTBETCTBYIOLWEN CTPYKTYpbl. Pesnctopel R1 - R4
CMOHTUPOBaHbl Ha OTAENbHOW nnaTe, KOTopas pasMelleHa noj
Bblkntoyatenem SB1.  MowHoCTb, paccemBaemasi KaxabiM W3
TpaHanctopoB VT1.VT2, paBHa8 BT. n0O3TOMY OHWM YyCTAHOBIIEHbI Ha
OoTAenbHble TennooTBoAbl C nrowaabo nosepxHoctn no 500 cm?
[@abapuTHas MoWHOCTb aBToTpaHcgopmatopa T1 - okono 22 Br.
MoXHO wucnonb3oBaTb aBTOTpaHcopmMaTop OT MarHuTodoHa
«Mask-202» (maruutonpoBog LWJT20X20, cekums 1.1 oBMOTKM
cogepxut 1364 Butka nposoaa MN3B-2 0,31, cekuymnsa 1.2 - 193 BuTka
nposoga [19B-2 0,63). TpaHcdopmatop T2 BbINOAHEH Ha
mMarHutonpoBoge LIT16X16. Obmotka 1 cogepxmt 2560 BUTKOB
nposoga 3B 0,1, obmoTka Il - 350 BuTKOB Nposoga M3B-2 0,2 ¢
oTBoAOM OT 70-ro BUTKa (A4na nutaHua nHankatopHom namnel HL1).
Koxyx ctabunmsatopa nyyiie BCero nsrotoButb U3 U30NsLMOHHOIO
Matepuana. B  naHenax  KoxXyxa  Hago o nNpeaycMoTpeTb
BEHTUNAUMOHHbIE  OTBEPCTUA. EcCnm  KOXyx  MeTannuyeckun,
HeobxoanuMo No3aboTUTbLCA O HAOEXHOW M30MSAUUKM OT HEro BCEX
TOKOBeAyLUMX aeTaneun n npoBoaoB.
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Mpn HanaxuBaHuM cHavyana nogbopkon pesuctopa R11
yCTaHaBnuBalT HanpsbkeHne 12B Ha amuTTepe TpaHauctopa V6
(obwmm npoBOOOM YCTPOWCTBA CRYXUT oOTpuUaTesnbHbi BbIBOA
anogHoro mocta VDS5). lMpu atom Ha ©Gase TpaH3suctopa VT4
AOIMKHO  YCTaHOBUTLCA  HanpshkeHne okono 8B. K Bbixogy
ctabunusatopa nogknovatoT Harpy3ky. Eto MoxeT cnyxuTtb namna
HakannBaHust  MowHocTeio  150...200B1. C  nabopaTopHoro
aBTOTpaHcopmaTopa Ha  BxoAg  crabunusaTtopa  nogawoT
HanpsbkeHne 220 B n pesuctopom R13 yctaHaBnmnBaloT Ha BbIxoae
HOMUHarnbHoe ceTeBoe HanpsikeHue 220B. lNageHne HanpsKeHus
Ha KaXOOM U3 TPaH3UCTOPOB perynupyrowero  anemMeHTa AofmKHO
6b1Tb 80...100B. Mpn nameHeHn BXOAHOro HanpskeHust Ha 1...22B
HanpskeHMe Ha BbIxoge crabunmsatopa [O/MKHO OCTaBaTbCs
NpaKkTU4eCKn HEN3MEHHbIM. OtcyTtcTBMe ctabunmsauum
cBuaeTenbcTByeT 00 owmnbKe B MOHTaXe UM HEeUCrnpaBHOCTU TOW
unn  unHom petanu. BosbyxaeHue crtabunusatopa  yCTpaHAT
nogbopkon koHaeHcaTopa C1. MowHoOCTb ctabunmnsatopa MOXHO
yBenuumte o 450 BT, ecnu ero perynupyrowmn snemeHt
CMOHTMPOBATL MO CXeMe, NoKa3aHHOW Ha crneayloliemM pucyHke. [ng
aTOrO0 cnyyass asToTpaHcopmatop T1 HYyXHO BbIMNOSIHUTL Ha
martutonposoge LWI20X X25. Cekuyua 1.1 obmoTkm [JormkHa
cogepxatb 1300 ButkoB nposoga M3B-2 0,36, cekunss 1.2 - 180
BUTKOB Nposoaa NMN3B-2 0,9.
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Hanbonee BaxHble npenMyLlecTBa OnNnMcaHHoOro ctabunuaartopa no
CpaBHEHUIO C (eppope3OHaHCHbIM - Mafble HernMHelHble
NCKaXXEHNSA BbIXOQHOrO HanpshkeHUst U NoYTU MOSIHOE OTCYTCTBUE
MarHMTHOroO MONd, OTpuUaTenbHO BRMAKOLWEro Ha paboTy UBETHbIX
Tenesu3opoB. [lonHOE oOnNuMcaHWMe MOHTaXa WM HaCTPOMKM
ctabunusatopa, a TaK XXe PUCYHOK nevaTtHOW nraTtbl YCTPOMUCTBA
npueogAatcs B [59].

[Ba Hanps)XeHUA OT oagHON OOMOTKM TpaHchopmaTopa

T

NHorga 6biBaeT HeobxoammMo B yxe umeloulemca 6roke nutaHus
NonyYnTb YOABOEHHOE HanpshkeHune. Ecnu BbINpsAMUTEND BbIMOSHEH
No OAHOMOSMYNEPUOOHOM CXeMe Wnn TpaHcopmaTop wuMeeT
BTOPUYHYIO OOMOTKY C OTBOAOM OT CepeguHbl, TO peLleHune
NOCTaBMEHHONW 3adadunm He BbI3blBaeT Yy  paguontobutens
3aTpyaHeHun. A ecnn BbINpsiIMUTENb COOpaH MO MOCTOBOM cxeme?
Kak nony4ntb yaBoeHHOE HanpsKeHne B 3TOM Criydae, NoKa3aHo Ha
pucyHke. lNonoxutenbHas nonyBosfiHa HanpsbkeHust Yyepes amog V5
3apshkaeT koHgeHcatop C2, a oTpuuyartenbHas - koHgeHcatop C3
yepes3 amnog V1, obwuir nposoa u koHaeHcaTtop C2. B pesynbTate
HanpskeHne Ha koHaeHcatope C3 6yaeT paBHO yABOEHHOMY
BbIMNPSIMIIEHHOMY HaMNpPSXKEHUIO.
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[Mpn BbIGOPE ANOLOB HYXHO Y4YecCTb, YTO Yepes anog V1 byaet Teub
TOK  Harpysku Kak  OCHOBHOrO BbINpsIMUTENS, Tak WU
JOMONHUTENBHOrO.

[BynonapHoe HanpsiXkeHne oT OA4HON OOMOTKMU
TpaHccopmaTopa

Kak O6bITb, €CnM uMelWuica OOHOMNOMSPHbLIA  BbINPSAMUTENb
HeobXoOMMO  OOMONHUTL  BbINPAMUTENEM  MPOTUBOMOSIOXHON
NONISAPHOCTY, a nepemMoTka  ceTeBOro  TpaHcdopmaTopa
HexenatenbHa? Bbixog Y3  3TOro  MOMNOXEHUS  NPEeanoXuin
aHrnunuckne paguvoniodbuteny (CM. PUCYHOK): OOMOMHUTENbHbIN
BoinpaMuTene (Moct V2 wn crnaxueBawowmn koHaeHcaTtop C4)
NOOKIIOYMEH K BTOPUYHOWM OOMOTKe TpaHcdopmaTopa 4epes
AonoSNHUTENbHbIE pasgenuTtenbHble koHaeHcaTopbl C1 u C2.

- g -

Vi +

YnpoleHHbIN pac4yeT TpaHcopMaToOpoOB NMUTAHUSA
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Utobbl nepBble paguontobutenbckMe KOHCTPYKuuM obecneyunTtb
NMOCTOSIHHbIM Hanps>KeHWeM, HYXXeH MasioMOLUHbIN OMoK nuTaHus,
paboTalowmin OT ceTu nepeMeHHoro Toka. Ho rotoBbii 650K He
BCerga yaaeTca HanTu B MarasuHe, No3TOMYy 3a4acTyio NpuxoauTcs
aymaTb O CaMofenbHOM KOHCTPyKuuu. YToObl obneryntb 3Ty
3agadvy, n 6binn paspaboTaHbl NpocTerne MeTodbl  pacyeTa,
KOTOpble NO3BONAT Nogobpath HyXHble getanu gng 6noka nuTaHus
B 3aBMCUMMOCTM OT NpeabsaBsieMblX K HeMy TpeboBaHuiA.

Cxema npeanonaraemMoro ©Onoka nuTaHus, obecnednBaroWeEro
HY)XHOE BbIXOAHOE HanpskeHne MOCTOSIHHOro ToKa, npuBedeHa
HWKe. B HeM ncnonb3oBaH TpaHcopMaTop NUTaHWS, BKITHOYaEMbIN
nepBu4HON 0B6MoTKOM (I) B OCBETUTESNBbHYIO PO3ETKY U NMOHWXKAOLLNIA
HanpsbkeHne (OHO cHuMaeTca ¢ obmoTku Il) go 3agaHHoro
3Ha4yeHunsa, OBYXMNOSynepuogHbii BbinpaMuTenb Ha guogax VD1 -
VD4 wn  koHgeHcatop  C1, crnaxusawwunM  nynbcayum
BbIMPSIMIIEHHOrO  HanpsbkeHusi. [lonyyeHHoe B uUTOre no4YTU
NMOCTOSIHHOE HanpsbkeHne (nynbcauumM ero npyv  NOAKMHYEHUN
Harpys3ku Bce e 6yayT) CHUMALKOT C BbIXOAHbIX rHe3g XS1 n XS2.
PacueT 6noka nutaHus HA4YMHAIOT C BbiNnpaMUTens. 3agadya pacyeTa
- MpaBuUNbHO BbIOpPaTb BbINPSMUTENBHbLIE OMOAbI U KOHOEHCATOP
dunbTpa, a Takke onpegenuTb HeobxoguMmoe nepeMeHHoe
HanpsbkeHue, CHUMaemoe [Ans BbinpamreHuss co BTtopuyHoun (I1)
0OMOTKM ceTeBOro TpaHctopmaTopa.
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NcxogHbiMM  OaHHBIMWM - ONA pacdeTa  BbINPAMUTENA  cnyXaT
Tpebyemoe HanpsbkeHne Ha Harpyske (UH) u notpebnsembin ero
MakcumanbHbii TOK (IH). Tlopsagok pacyeta cnegytowmin: CHadvana
onpegensaT nepemMeHHoe HanpsikeHue U |l | koTopoe AomKHO BbITh
Ha BTOPUYHON 0OMOTKe TpaHchopmartopa:

Ull=BUH,

roe UH - nOoCTosiHHOEe HanpshkeHue Ha Harpyske, BonbT; B -
KOQ(P(pULMEHT, 3aBUCALLMIA OT TOKa HarpysKku, KOTOPbIA onpenensatoT
no Tabnuue 1.

Tabnuuya 1
KOadopnUneHT Tok Harpysku,
A
0,1 0,2 0,4 0,6 0,8 1,0
B 0,8 1 1,2 1,4 1,5 1,7
C 24 2,2 2 1,9 1,8 1,8

Mo TOKy Harpys3ku onpeaensitoT MakCUMarbHbIA TOK, NPOTEKatoLLNiA
yepes Kaxabii Anon, BbINPSIMUTENBHOrO MoOCTa:

lo =0,5C IH,

roe lg - Tok yepes gunoa, amnep ; IH - MakcumarnbHbIN TOK Harpysku,
A; C - «KoadpUUMEHT, 3aBUCALWMA OT TOKa Harpyskm wu
onpegensemMblin U3 Tabnuubl 1.

[anee noagcuyuTbiBalOT oOpaTHOE HanpsikeHue, KoTtopoe Oyaer
NPUNOXEHO K KaXkQoMy Anoay BbINpsSiMUTENS:

Uobp = 1,5UH

rae Uobp - obpaTHoe HanpsbkeHune, B; UH - HanpsixeHue Ha
Harpyske, B.
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Tenepb Hago BbiOpaTb Auodbl, Yy  KOTOPbIX  3HAYEHWUs
BbINPSIMNIEHHOrO TOoKa W AOMNYCTUMOro 0oOpaTHOro HanpshKeHust
paBHbl UMW MpPEeBbIWAT NMOSyYeHHble pacyeTHble Bamu pacyeTHble
3HayeHnsi. B 3aknoyveHne  MOXHO  onpefenuTb  eMKOCTb
kOHOeHcaTopa dunbTpa:

Cd=3200 IH / UHKn

roe Cd - emkocTb koHAeHcatopa dunbtpa, MKP; [H -
MakcumarnbHbIA TOK Harpysku. A: UH - HanpsikeHne Ha Harpyske, B:
Kn - koaduumeHT nynbcauyumi BbINPAMIIEHHOTO HanpsKeHUs

(OTHOLWEHMEe aMMNTYOHOrO 3HAaYeHUs NepeMeHHON COCTaBnsoLWeENn
yactoton 100 [y Ha BbIXOAE BLINPAMUTENS K CpeLHEMY 3HAYEHUIO
BbIMPSIMIIEHHOIO HanpsXXeHus).

KoadbdpmumeHT  nynbcaumn  BblbUpawT  caMOCTOATENbHO B
3aBMCMMOCTW  OT MpejgnonaraemMon  Harpysku, gonyckaroLien
NMTaHMe MOCTOSIHHbIM TOKOM BrOJSIHE onpeaesieHHON «4YUCToTbi». K
npumepy, AnNa  nuTaHus  ManorabapuTHbIX  TPaH3UCTOPHbIX
pagnonpUeEMHMKOB U MarHMTOOHOB KOI(hULUMEHT nNynbcauunm
BbINPSIMIIEHHOIO  HanNpsbkKeHUs MOXEeT JocTturaTb 10°...10 72
yCUNUTenein pagvMo M NPOMEeXyTouHol yactotel - 107..10°
npeaBapuUTenbHbIX KackafgoB YCUNUTENen 3BYKOBOWM YacTOTbl U
MUKPOMOHHBIX younuTenen - 10°...10™. B panbHeiiwem, koraa Bbl
bynete cCTpouTb nNoAo6GHblE BbINPAMUTENW C  MNOCRAenyoLwen
ctabunmsaunen BbINPAMIEHHOMO HanNps>XeHUs TPaH3UCTOPHbLIM
cTabunmsaTtopom, pacyeTHyo €MKOCTb dunbTpyowero
KOHOeHcaTopa MOXHO ByaeTt ymeHbwmnTb B 5...10 pas.

CnepytoLumia 3Tan - 3To pacyeT TpaHcdopmaTopa NUTaHusS.
[laHHble Ha Hero y Bac yXe ecTb - Heo6XoauMoe HanpsiKeHne Ha
BTOpUYHOM o6MoTke (U;) 1 mMakcumanbHbIi TOK Harpyskm (1 ).
30ecb TOXe CcyllecTByeT onpedeneHHas nocrnenoBaTenbHOCTb
pacdyeta. CHauyana onpeaensioT MakcumanbHOe 3HauyeHue ToKa,
NpoTeKalLero Yepes BTOPUYHY0 OOMOTKY:

| n= 1,5 | H

raoe |, - Tok yepes obmotky Il TpaHcdopmatopa, A; | -
MakcuMarnbHbIA TOK Harpysku, A.
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[anee onpenensatoT MOWHOCTb, NOTPeBNsieMyo BbINpAMUTENEM OT
BTOPUYHOM OOMOTKM TpaHchopmaTopa:

Pu=Uu I,

roe P, - makcmmanbHas MOLWHOCTb, notpebnsemas OoT BTOPUYHOM
obmoTkun, BT; U, - HanpsixeHne Ha BTOpPUYHOM obMoTKe. B;
l;; - MakCcUManbHbIN TOK Yepes BTOPUYHYO 0OMOTKY, A.

3aTeM NoACHUTBLIBAKOT MOLLHOCTb TpaHcgopmaTopa:
PTp -1 ,25 P||

roe P, -molwHocTb TpaHcdopmaTopa, BT, P, - MakcumanbHas
MOLLIHOCTb, notpebnsaemas oT BTOPUYHOM 0OMOTKM
TpaHcdopmartopa, BT. Ecnn wmnarotaBnuealoT TpaHcdopmaTtop C
HECKOMbKUMWN BTOPUYHBIMWU OOMOTKaMMK, TO CHadasna noacyuTbiBatoT
MaKkCUMarnbHYH MOLLHOCTb, NOTPEbNAemMyto OT KaX4oW BTOPUYHOW
0OMOTKM, NOTOM MX CYMMAapPHYH MOLLHOCTb, @ 3aTEM M MOLLHOCTb
camoro TpaHcdopmartopa.

Tenepb MOXHO noAcyuTaTb TOK, MPOTEKaKWUN Yyepes nepBUYHYH
0OMOTKY:

|| = PTp/U|

roe |, - Tok yepes obmoTky |, A; P, - nogcuntaHHass MOLLHOCTb
TpaHcopmaTtopa, BT: U, - HanpsikeHMe Ha nepBuYHON OBMOTKE
TpaHcdopmMaTopa (ceTeBoe HanpsKeHe),

[Mocne 9aToOro paccuyuTbiBalOT Heobxoaumyo nnowagb CevyeHus
cepaedHuKa MmarHMTonpoBoaa:

S=13Py
rae S - ceueHne cepaeyHnKka MarHUTonpoBoaa, cM?; Py, - MOLLIHOCTb
TpaHcdopmaTtopa, BT.
OnpenensatoT YACNOo BUTKOB NepBUYHON (ceTeBor) OOMOTKN:

W|=50U|/ S,

rae W, - uncno BuUTKOB 06MOTKK; U, - HanpskeHne Ha NepBUYHOM
obmoTke B; S - ceueHne cepaeyHnka MarHUTONpoBoAa, cm?,
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[MoacunTbIBaOT YMCIIO BUTKOB BTOPUYHON OOMOTKM:
W, = 55U,/ S.
Foe W) - 4uncno BMTKOB BTOpUYHOM 0OMOTKM; U, - HanpsbkeHne Ha
BTOpPWUYHOI 06MOTKe. B; S - ceyeHne marHMTonpoBoaa, cm?.
B 3akntoueHne onpeaensoT gmaMmeTp nposoga obMOTOK:
d=0,021

roe (d - gnameTp nposoga, MMm; | - Tok yepes obMoTKy, MA. NHorga
AnameTp npoBoga yaobHee BbibpaTh No Tabnuue 2.

Tabnuua 2

| oom, |25 |25...6 | 60...10 | 100. | 160. | 250. | 400. | 700.
MA 0 0 .16 .25 |.40 |..70 |..10
0 0 0 0 00

d,vwv |01 (0,15 |0,2 0,25 |03 |04 |05 |06

Mo nonyyYyeHHbIM JaHHBIM MOXHO noabupaTb nogxogsalee xeneso u
npoBo4 W wu3rotaenueaTb TpaHcopmartop. [lpaBgoa, HenuwHe
CHa4ana MnpuKUHYTb, Pas3MecTUTCA i BeCb MpPOBOL Ha Kapkace
Oyaywero TpaHcdopmMaTopa npu gaHHbix LW - obpasHbIx nnactMHax
- Belb OAHOTUMHbIE (MO WMPUHE CpeaHen YacTu) NracTUHbl UMeKT
HeoQMHaAKOBYIO Mnowangb OkHa. [ns npubnumsnTenbHON OLEHKM
AOCTaTOYHO MOACHUTAHHYKD paHee MOLHOCTb TpaHcopmartopa
P, YMHOXMTb Ha 50 M cpaBHWUTbL MOMYy4YeHHbIN pesynbTat (JTO
HeobXoAMMas nnowadb OKHa B MM?) C M3MEPeHHON NnoLaablo
OKHa wumewowmxca nnactuH.  [pn  BbIbOpe  cepaeyHuka
MarHMTonpoBoa criegyeT NpuaepKmMBaTbCsa U ele ogHOro npasvna
- OTHOLUEHME LIUPUHbI CPpedHen 4acTu cepaeyvHuka K TOormwuHe
Habopa (OTHOLIEHWE CTOPOH cepAaedvHnka) [OMMKHO ObiTb B
npegenax 1...2.. lNonHOCTbLIO MeTOAMKa pacyeTa OnUChLIBAETCHA B
[60].
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NMpocTon NMNynbCHbLIA 650K NUTaHuA Ha 15 BT

[laHHbIN  UCTOYHMK MOXET MNPUMEHATbCA AN NUTaHna  nodon
Harpy3kn mMowHocTblo o 15...20 BT n umeeT mMeHblUune rabapuTsl,
YeM aHanornyHbli, HO C MOHWXaKLWMM TpaHcopMaToOpPOM,
paboTtatowmm Ha YactoTte 50 .

NCTOYMHMK nNUTaHMS  BbIMOMHAETCA MO CXeMe OLHOTaKTHOro
MMMYJSIbCHOIO BbICOKOYACTOTHOIO npeobpasoBarens. Ha
TpaH3ucTope cobpaH aBTOreHepaTop, paboTalwlmin Ha YacToTe
20...40 «ly (3aBucUT OT HacTpomkn). YactoTa HacTpavBaeTcs
eMKkocTblo C5. OnemeHTtbl VD5, VD6 n C6 obpasytoT Lenb 3anycka

A

0.25A f_ C1,C2 0.01mk 630B _1
VT1 KT872A i
VD1..VD4 '
Kn2588 * ;
R2* 5
300K [l] !
:CZ C5 0.012mx :
! |
1 ]
' T '
, X
I C3 1
! 22mK I+ T !
. 4508 I‘ C8 22mk 258 X
] " ]
: T ¢ W+ o, +
1 R3 1158
: 1K :(1A)
! o

aBToreHepatopa. Bo BTopuyHOM Uenn Mocre  MOCTOBOrO
BbIMPSIMUTENS CTOUT OObIYHBIA  JIMHENHBLIN CTabunusaTop Ha
MUKpPOCXEMe, YTO MO3BONSET MMETb Ha BbIXxoAde (UKCUPOBAHHOE
Hanps>keHne, He3aBMCUMO OT W3MEHEeHUd Ha BXOo4e CeTeBOro
HanNpPsXKeHUs (187...242 B). WmnynbCHbIM  TpaHcdhopmaTop
BbINoOSHAETCA Ha epputoBom cepaedHuke M2500HMC  wvnu
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M2000HM9 Tunopasmepa LW5X5. HamoTka cpoenaHa npoBoaoMm
M3J1-2. O6moTka 1-2 cogepxumt 600 BUTKOB nNpoBoda AMamMeTpoM
0,1 mm, 3-4 - 44 BuTtka gnametpom 0,25 mm, 5-6 - 10 BUTKOB TOro xe
NnpoBoAa, YTo 1 nepBMyHas obmoTka.

B cnyyae HeobxogMMoCTM BTOPUYHBIX OBMOTOK MOXeT ObiTb
HEecCKonbko (Ha cxeMe rokasaHa TOfbKO ofHa), a ansa paboTbl
aBToreHepartopa Heobxoanumo cobnogaTb NONAPHOCTb
nogkntoyeHnss ¢asbl OOMOTKM 5-6 B COOTBETCTBUMM CO CXEMOW.
HacTtporika npeobpasoBaTenss 3akni4aeTcs B MNONyYeHUU
YyCTOMYMBOro BO3OYXAEHUS1 aBToreHepaTtopa Mpu  U3MEHEHUU
BXOAHOro HanpshkeHust ot 187 o 242 B. 3nemeHTbl, Tpebytowwme
nogbopa, oTMe4eHbl 3Be3godvkon "*". Peanctop R2 moxeT MmeTb
HomuHan 150...300 kOm, a koHaeHcaTtop C5 - 6800...15000 nd. Ansa
yMeHblIeHns rabaputoB npeobpasoBatend B criydae MeHbLUeN
CHUMaemMon BO  BTOPWUYHOM  Uenn  MOLWHOCTM  HOMMHAsbI
ANEKTPONUTUYECKNX DUnbTpyowmnx KoHgeHcaTopos (C3, C7 n C8)
MOXXHO YMeHbLUNTb. [1oapoBHO MCTOYHMK NNTaHUSA onucaH B [61].

UMnynbCHbIM UCTOYHUK NUuTaHuA Ha 40 BT

nekTpuyeckasd cxema OOHOTAKTHOIO MMMYMbCHOIo
npeobpasosatena npuBegeHa Ha pucyHke. OH paboTaeT Ha
yactoTe npumepHo 50 Kl u.

B MOMeHT BKMoYeHUs1 NnTaHma KoHaeHcaTopsbl C3...C5 3apsikatoTcs
yepe3 pesnctop R2. [llpy 3TOM KpaTKOBPEMEHHbLIA UMMNYNbC
HanpskeHust ¢ aToro pesncropa 4vepes amon VD5 u pesuctop R4
noctynaeTt Ha koHaeHcaTop C6 u 3apsxaeT ero. CtabunutpoH VD6
OrpaHUYMBaET YPOBEHb HAMNPSPKEHUS ON9 NUTAHUS MUKPOCXEMbI
BenuumHon 5,6 B. OT0 obecneymBaeT nepBOHa4vasribHbIA 3anyck
CXEMbl N NUTaHWE aBToreHepartopa. B ganbHenwem Heobxogmmoe
nUTalolee HanpskeHne Anst CXemMbl CHMMAaeTCs CO BTOPUYHOM
obmoTkK (2) TpaHcdopmaTopa T2.

Ha oanemeHTax mukpocxembl D1.1..D1.3 cobpaH 3apatowmmn
reHepaTop WMMynbCOB, W3 KOTOPbIX Ha KoHaeHcatope C9
obpasyeTcsa nunoobpasHoe HanpskeHne. Komnapatop D2 6ynert
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CpaBHMBATb HanpshKeHUe Nurbl C YPOBHEM HanNpshKeHUst Ha Bxoae 2.
B ncxogHom coctosiHMmM kKoMmnapaTtop OTKPbIT U Yepes pesnctop R12
n 6asy TpaHauctopa VT3 nportekaeT Tok. B atom cnyyae VT3, a
3HaumT n VT2, ByayT oTKpbIThl. Kak TOfbKO HanpsXeHne ¢ oOMOTKM
2 TpaHcopmaTtopa T2 npeBbICUT YCTAHOBSEHHbIW pe3nctopom R7
nopor, KoMmmnapaTtop 3aKpoeTCs, 4YTO OrpaHuunUT OfAnTenbHOCTb
uMmnynbca B NepBMYHOM OBMOTKe TpaHcdopmaTopa. Takum
obpasom obecrneymBaeTca cTabunusauma BbIXOLHOIO Hanps>KeHUs
npu U3MeHeHuUn ceTeBoro Ha Bxoge. KoadpdpuuymeHT ctabunmsaumm
npeobpasoBartens 3aBUCUT OT HaKIOHa Nunbl Ha kKoHaeHcaTope C9.
TpaHnauctop VT1 obGecneumBaeT 3alimTy MCTOYHUKA MNUTaAHUS OT
neperpyskm no Toky. [lpu ero oTkpbiBaHUM cpabaTtbiBaeT
Bbnokuposka paboTbl komnapaTtopa (npu nor. "O" Ha Bxoge D2/6).
CurHan OnoKMpoBKM Mepuoguyeckm nopdaeTcs Takke C BbixoAa
reHepatopa. 3TO WCKMOYaAeT HaxoXAeHue KomnapaTtopa B
OTKPbLITOM COCTOSIHUM gnuTernbHoe Bpems. B crnyyae cpabaTtbiBaHus
3aWmThl, YTOObI BEPHYTH CXeMy B pabovee COCTOsSHUE (3anyCTuTb),
noTpebyeTcs Ha HEKOTOPOE BPEMS OTKIMIOYNTL MCTOYHUK NUTaAHUS OT
cetn (koHgeHcatopbl C3...C5 paspaasarcs yepes pesmctop R1).

B cxeme npumeHeHbl getann: peauctopbl R1 - MIIT, R2 - C5-5 Ha 1
BT, nogctpoeyHbin R7-tuna CIl15-1 6BA-0,25 BT, koHaeHcaTopbl
C1, C2uC10- tuna K42Y-2, C3...C5 - K50-29 Ha 450 B, C6,C7 tuna
K50-35,C8,C9,C11...C13-K10-17,C14,C15-K10-17. TpaHauctop VT2
MOXHO 3ameHuTb Ha KT839A. [Ipoccenb omnbTpa T1 BbINOSHAETCS
Ha [OBYX COeOVHEHHbIX BMeCcTe EeppUTOBbIX ToppouaarnbHbIX
cepgedHnkax M2000HM1 Tunopasmepa K20x10x7,5 mm. O6e
obmoTkn cogepxat no 40 suTkoB nposoga [131-2 anameTpom
0,33mMM (nepen HaMOTKOM OCTpble Kpasi cepieyHuka Heobxoammo
3akpyrnutb Hagdpunem) [Ona msrotosneHust TpaHcdopmatopa T2
B3ATbl (pepputoBble (M2000HM1) vawkn Tmnopasmepa b530. B
LEeHTpanbHOM 4YacTW MarHMTOMPOBOA AOSDKEH MMETb  3a30p
npumepHo  0,2..0,6 wmm (4TOODI He  HamMmarHuyuBarncs
TpaHcdopmaTtop npu pabote). ObmoTkn cogepxart: 1 - 120 BUTKOB;
2 - 7 BuTkoB nposoaa N3J1-2 guameTtpom 0,15 mm; 3 - 8 BUTKOB
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nposoga anametpom 3x0,33 MM (HamaTbiBaeTCca TpeMs NMpoBogaMu
ogHoBpemeHHo), 4 - 19 ButkoB 0,5 mm. TpaHsuctop VT2
yCTaHaBMMBAETCS Ha paamaTop, a BCS KOHCTPYKUMSA 3akpblBaeTcs
ceTtyaTbiM 9KpaHoMm (ona TennootBoga oT T2 wm VT2). OkpaH
NO3BONSIET CHU3UTb YPOBEHb W3NYy4YeHUH U nomex npu paboTte
nctovHuka. lNepepn BkNOYEHMEM TpaHchopmaTopa T2 HeobxoamMmo
ybeguteca B paboTOCNOCOBGHOCTM  CXeMbl  (POPMUPOBAHUS
nMnynbcoB Ha Bbixoge D2/1. [Insa 9Toro MOXHO BpPeMEeHHO nojatb
nutaHne 9 B Ha koHgeHcatop C7 OT BHELWIHEro UcTtouHuka. llpu
npaBuUnNbLHON dbasmpoBke NoAKNYeHNA obMOTOK y
TpaHcdopmaTopa T2 HacTporKa CXeMbl 3akfiodaeTcs B yCTaHOBKe
pesmctopom R7 HeobxogMmMon BENUYMHBI  HanpsXXeHUs  BO
BTOPUYHON OOMOTKE M NPOBEPKN 3arnycka CXembl Npyu MUHUMANbHOM
nutatowem Hanpsxxedmn 180 B. [lonHoe onucaHne ycTpoucTsa
npueoanTca B [61].

UMnynbCcHbIN npeobpa3soBaTtensb ¢ 12B Ha 220 B 50 'y

NHorga, npu  OTCYTCTBMM  CETEBOW  MNPOBOLKM,  BO3HUKaeET
HeobxoaMMOCTb nNUTaTh BObITOBblE anekTponpudopbl oT GopToBOWN
ceTn aBTomobund. B nuTtepartype onucaHO Hemano npoCTEeMLnNX
npeobpasosatenen ¢ 12 Ha 220 B, Ho paboTawowmx Ha
NOBbILLEHHOM yacToTe nuTaroLiero Hanps>KeHns. ans
OCBETUTENbHOM JlaMnbl WU 3NEKTPOHHOW YOO4YKM JTO eule
AOMNyCTUMO, HO He Bce 6biToBble MNpubOpPbLI, paccyMTaHHble Ha
yactoty cetn 50 4, moryT pabotaTtb Ha 6osiee BbICOKOM 4acToTe.
Kpome TOro, HM ogHa 13 onybsiMkoBaHHbIX CXeM He MMeeT 3allnTbl
OT Nneperpyskn Ha Bbixoae.
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K paHHoMy npeobpasoBaTento MoOryT nogknodvartbcs nrobble
GbiToBbIE NpUBOopPbI MowHocTelo Ao 100 BT (npu ucnonb3oBaHun
bonee MoWHOro TpaHcopmaTopa €e MOXHO YBENUYAUTD).
[MpeonoxeHHass cxema npeobpasoBaTtens paboTaeT Ha 4acToTe
50y, n umeeT 3awWmnTy OT Neperpysku rno Toky. Kpome Toro, JaHHbIN
npeobpasoBaTtenb gaeT Ha Bbixode dhopmy curHana, bonee

+9...14B
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FU1
[] 10A
VT1,VT2 KT825A
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VD2
] Eon |
DA11114EY4 RS |] —‘g) ?
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= 12 100 [|]R13
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47k 1.5MK 29K
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1
NPUBNVKEHHYIO K CUHycoMae, YTO  CHWXaeT  YpPOBEHb

BbICOKOYACTOTHbLIX FAapMOHUK (Nomex). YCTponcTBO cobpaHo Ha
crieynarnbHO npeaHasHa4YeHHOW [Ond  UMMYNbCHbIX  UCTOYHUKOB
nutaHna mukpocxeme 1114EY4 (umnoptHein aHanor TL494CN vnu
OTO MNO3BOMSET YMEHbLLWUTb YUCHO MNPUMEHAEMbIX
BHyTpu
MUKPOCXEMbl UMEETCH aBTOreHepaTop CO CXeMOW ANS MonyyYyeHus

TL494LN).

getanem wu NPOCTOM.

caeflatb CXemy  [OOBOJIbHO
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BbIXOAHbLIX WUMMYNbCOB C LUMPOTHO-UMMNYNbLCHOW MoZynsauuen, a
TaKke pag  AONOSHUTENbHbIX  y3noB, obecneynBawwmx ee
paclUMPEHHbIE BO3MOXHOCTW. BbIXOOHbLIE KITHOYM  MUKPOCXEMbI
paccynMTaHbl Ha TOK He ©Oonee 200mA, un, 4yTOoObI YynNpaBnsATb
Bbonbllen MOLLUHOCTbIO, BbIXOAHbLIE MMMYNbCbl MOCTynalT Ha Gasy
KrtodeBbix TpaH3uctopos VT1, VT2. Ouon VD1 npepoTepailaet
noBpexgeHne cxembl Npu OWMBOYHOM MONSAPHOCTM MOAKMHOYEHUS
nMTaHusa (neperopuT TONMbKO BXOAHOM npepoxpaHutens FU1).
3awmta no Toky Ha 1A yctaHaesnmBaeTcsa peauctopom R10. 310
nossondeT npegoTBpaTuUTb MoBpexaeHne npeobpasoBaTensa B
cnyyae neperpyskv uUnm KOpOTKOro 3amMblikaHWA MO BbIXOAY, TaK Kak
CXemMa HayMHaeT CHWXaTb BbIXOAHOE HanpshkeHue, nepexoas B
pexum ctabunusauum Toka. lNpeobpasoBaTtesic He UMeeT 0bpaTHOM
CBS3N MO BbIXOAHOMY HamMpPsPKEHWUIO, TakK KakK OnbIT MPaKTU4EeCKOM
aKkcnnyaTayum nokasblBaeT, YTO OHO HEe3HaYUTENbHO MEHSEeTCs npu
N3MEHEHUN MOLLHOCTWU MOAKMIOYEHHOW HArpysknm U He BbIXOOUT 3a
pamku gonycTtumoro gnanasoHa 190...240 B.

HanaxunaHune yCTpoOKncTBa uE)

Ha4ynHaeTcs npu ovs4

OTKITHOYEHHOM 128

TpaHcdopmaTope C .
YCTaHOBKM yacToTbl  Duif

3apatoulero reHepatop 1000y =

C NOMOLLbLIO BpeMA3aatollen  xsi 4
uenn u3 peauctopa R1 un *®
KoHoeHcaTopa C4. Tak kak

MUKpOCXEMa nmeer [ |
[BYXTaKTHBbIVA BbIXOZ,
BbIXOAHAs yYacToTa paBHa

noJ1oOBNHE yacToTbl . DopMa HanpsKEHHS B KOHTPOJILHBIX TOYKaX

aBToreHepatopa (50 Iy Ha

Bbixogax DA1/8 n DA1/11). Pe3anctopom R7 HacTpamBaeTcs goopma
BbIXOLHbIX UMMYJIbCOB MUKPOCXEMbI B COOTBETCTBUMN C AMarpamMmMon,
npuBeOEeHHOM Ha  pucyHke. [locre  9TOro  NOAKNKYaeTcs
TpaHcdopMaTop, U MpPU HanNpsbKeHUUM MUTaHus cxembl OoT 12-
BONbTOBOIO NCTOYHMKA pPEe3nUCTOpPOM R7 BbICTaBsAETCS
HOMWHarNbHOE HanpskeHne BO BTOpuYHOM uenu 220 B (M3mepsaTb
CTPENOYHbIM U3MepUTENbHbIM NpubopoMm). ITO fenaeTca npwu
NOOKMIOYEHHON Harpyske MoLWHocTbo 25..60 BT1. Uenb wu3
pesuctopa R12 n koHgeHcaTtopa C9 moxeT notpeboBaTb nogdopa
HOMMHaNoB, Ansa Toro YTodbl y6paTb BLIOPOCHI B TpaHchopmaTope
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no (pPOHTaM CuUrHamna B MOMEHT MepexofHbIX MpoueccoB npu
KomMMyTaumm Toka. [lpeobpasoBaTenb NoTpebnser Ha XOrnocToMm
xoQy He ©Gonee 1A, a C Harpyskon - TOK YBeNUYMBaeTCs
NPONOpLUNOHaNbLHO MOLLHOCTU. TpaH3UCTOpPbl yCTaHaBMBAKTCA Ha
paguaTtop C nnowaabto noBepxHoctm He MeHee 300 KkB. CM.
TpaHcopmatop T1 npugetcsa WU3roToBUTb  CaMOCTOSTESBHO.
Mcnonb3oBaH MarHMTonpoeos  TuUna MIM27x40-73  vnn
aHanornyHeli. O6mMoTkM 1 1 2 cogepxaT no 14 BUTKOB MpoBoAa
M3J1-2 gnameTtpom 2 mm; obmoTka 3 cogepxmTt 700 BUTKOB NpoBoaa
anametpom 0,5 mm. O6MOTKM 1 1 2 AOMKHBI BbITb CUMMETPUYHBIMMN
- 9TO YCroBMe Nerko BbINOMHAETCA NpU NX OQHOBPEMEHHOW HaMOTKe
(cpasy gByma nposogamun). [lNpepoxpaHutens Ha 10 A MOXHO
caenate U3 MepgHoro nposoga anametpom 0,25 mm. [lonHoe
onncaHue MOHTaXa M HaCTPOWKK YyCTpoMCTBa npmueeaeHo B [61].

3awmTta paaunoannapatypbl OT NOBbILLEeHUSA
Hanpsa>XeHund B CeTu

bonbwasa 4actb  COBpPEMEHHOW  paguoannapartypbl  UMeeT
MMMYSbCHbIE UCTOYHUKUA MUTAHUSA, KOTOpPble B Cly4vyae neperpysku
BbIXOOAT M3 CTpos. [lOCTOAHHO  KOHTponupoBaTb CEeTEBOE
HanpshkeHne HeyaobHo, Aa n He adhdekTuBHO. Beab neperpyska
npu paboTatolwen paguoannapatype MOXeT MpounsonuTn B Nobou
MOMEHT BpeMeHW. [lpegnaraemoe  YCTPOMCTBO  MO3BOMdAeT
npeaoTBpaTUTb nospexaeHue anekTponpndopos n
paguoannapaTypbl OT NOBbLILLEHHOrO HaMNPSXXEHWS.
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[MpocTenwnn BapuaHT 3aluTbl annapatypbl OT NEPErpys3kn MOXHO
BbIMNOSTHATb, WCMOSNb3ya crneunanbHbli  paspsaHuK, BKIHOYEHHbIN
nocne BXOOHbIX npegoxpaHnuTenen. OH nMeeT  Takylo
XapakTepUCTUKY, YTO Npobor rasza BHYTPU Kopnyca NpoucxoguT npu
npeBbILEHNN AeNCTBYOLWeEero HanpshkeHmn Boiwe 270 B. CpaboTtas-
LMK pa3pagHUK UMeeT O4eHb Masrioe BHYTPEHHee COMNpoTMBIIEHUE N
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3aKkopaymBaeT ceTeByl Lenb. B 9TOM criydae npocTo neperopsr
nraskue BCTaBKMU (Mnu cpaboTaeT 3aLUNTHLIN
SNEeKTPOMEXaHUYECKNA aBTOMaT), YTO NPepBET Nogady HanpsKeHUs
Ha BCe BKIOYeHHble ObiToBble ycTponctBa. OCHOBHbLIMU
HegocTaTkaMu  paspsagHuMKa sBnseTcsas  ero  AeUuuUMTHOCTbL M
Heperynupyembiin nopor cpabaTbiBaHusa. [lpuBegeHHass cxema
aHanormyHa no npuHuMny paboTtbl paspsgHuKy. TOMbKO BMECTO
Hero ucnonb3oBaH 6onee OOCTYMHbIW ANIEKTPOHHbLIA KOMMYyTaTOop -
cumucTop. Npu aTom nopor oTkpbiBaHNA VS1 MOXHO YCTaHOBUTL C
nomowlbto pesnctopa R4 Ha yposHe 260 B (mencteyroulee
3HayeHue). KoHgeHcatop C1 ycTpaHseT cpabaTtbiBaHMe CXemMbl OT
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KpaTKOBPeEMEHHbIX nomMex (BblIBpOCOB). YCTaHaBnMBaTb CBETOAMOA
HL1 He obGs3aTenbHO, HO ero yagobHO MMETb NpU HacTpolike, Korga
ynpaBneHne CMMUCTOPOM MOXHO BPEMEHHO OTKMYMTb. [MonHoe
nMcaHne yCcTponcTea 3awmTbl npusoanTcs B [61].

3BYKOBOW CUrHanu3arop neperpy3skm 6ryioka nutaHus

3ByKOoBas CuUrHanu3aumsa no3BonisieT nosib3oBaTento  ObICTPO
cpearnpoBaTb Ha aBapuiHylO CUTyaLMo, eCnn NMpu 3KCNepUMeHTax
C  pasfMyHOW  PadMOINIEKTPOHHOM  annapaTypouM  BO3HUKIIA
neperpyska WCTOYHMKA NuTaHuda. Cxema MWCTOYHMKA MNUTaHus Co
3BYKOBbIM CUrHanu3aToOpOM MpeBbIlEHNA NOTpebneHns Toka
nokasaHa Ha PUCYHKe.

X1 VD1-vD4 1N4001
¢ VTS BD28
N Ct 2200mcx258 | o0l %2
Unum * \ * * > +
¢ %8 A ;%09 ‘LC4 Boixod
VT4 K 0.1MK > —
I VI3  BC237 I’ e
At
VT1 BC237
[
[] R8
R2 [1RI 10
1,5 LIk C2
2,2MK
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Boinpamutens Ha gumogax VD1 - VD4 nutaetca ot
TpaHcdopmartopa, BTopuyHad OBMOTKa KOTOPOro paccymtaHa Ha
HanpsbkeHue 18 B npu Toke Harpyskm He meHee 1A. Perynvpyembin
cTabunmsaTtop HanpsKeHus1 BbIMNOSTHEH Ha TpaHaucTopax VT2 - VT5
no m3sBectHon cxeme. llepemeHHbIM pe3nctopoMm R3 Ha Bbixode
ctrabunusatopa MoXeT OblTb YycTaHOBMeHO HanpskeHne ot 0
no+15B. CurHanusatop, 0603HaYEHHbIN Ha cxeme ycTporucTBoMm A1,
npeacraBnaer cobon  reHepatop  3BYKOBOWM  4acToTbl C
NOOKITIOYEHHBIM K HEMY aKyCTUYeCcKuM wuanydaTternem (3BykoBas
AVHaMuyeckas rorioBka, MNbe303SIEKTPUYECKUA  aKyCTUYECKU
npeobpasosatens W pAp.). Ero npuHuMnmnanbHas cxema He
NPUBOAUTCHA, TaK KaK KOHCTPYKTOp MOXeT BblOpaTb 6onee
npuemnemMoe pAna Hero 3ByKoBoe odopMIieHne (ToHarnbHas
YyacToTa, CMpeHa, MHOroToHasnbHasi Tpefb, Menogusa, umMmTaTop
pas3nnyHbIX 3BYKOB). Ha cxeme ycTpoucTBa npuBeOeH TOSbKO
ynpaensoLwui paboTon curHannsaTopa K4 Ha TpaHsnctope VT1.
Tok Harpysku (MCNbITYEMOro YCTPOWCTBA) NPOXOANUT Yepe3 pe3ncTop
R2, co3gaBasi Ha HeM nageHue HanpsbkeHust. [loka Tok HebonbLLOW
(Npn BbIGpaHHOW BenuuUMHe 3TOoro pesuctopa He 6Gonee 0,3A),
TpaH3uctop VT1 3akpbiT. [0 Mepe pocTta Toka notpebneHusa (u
COOTBETCTBEHHO  YBESIMYEHUSI  HAMpsbkeHUst Ha  pesucTope)
TpaH3uCTop NpubnuxaeTca K nopory OTKpbiBaHus. Korga
HanpsbkeHne Mexagy 6asor 1M amuTTepom TpaH3uctopa VT1
pocturHet 0,7 B, OH OTKpbIBaeTcA M Npu ganbHenWem pocTte Toka
nepexogut B  COCTOsiHME  HacblweHusi. [lpu  OTKpbIBAHUMU
TpaH3UCTOpa  BbINPAMIIEHHOE  HanpsbkeHue  MnocTyrnaetr  Ha
aKyCTMYeCKUM CUrHanusatop W npuBOoAUT €ro B [JeuCTBue.
TpanaucTopbl BC237 3ameHumbl Ha KT639B: BC327 - Ha KT3616 u
BD283 - Ha KT815A. Bmecto pgumogos 1N4001 nopongyt
BblinpaAMUTenbHble anoabl KO2126 vnn gnogHein moct KLU405E. B
KayecTBe cTabunutpoHa cnegyeT wucnonb3oBatb  KC515A.
MowHocTb paccesiHna pesuctopa R2 6epetcsa € HEKOTOPbIM
3anacom u3 pacudeTa NOBbLILEHHOrO Toka NoTpebrneHns, Hanpumep
1BT.
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CBepx3aKOHOMUYHbIW cTabunuaatop HanpskeHus 9B 0,05A ...... 5

OKOHOMWYHLIN cTabunusaTop Hanpsxenus 5...12B, 0,1A ......... 6
OKOHOMWYHLIV CTabunmsaTop HanpsKeHUs ¢ NosIEBbIMU
TpaHancTtopammn 10...20B, 0,15A ... 7
CtabununsaTtop HanpsbKeHUsa ¢ NoneBbIM TPaH3UCTOPOM

OB, 0,1 A s 10
Briok nutanusa ¢ racawmm koHgeHcaTtopom 3B, 0,3A ................ 11
KoHaeHcaTopHO - cTabunntpoHHbin BeinpamuTtens 10B, 0,1A .. 14
CeteBast «kkpoHa» 6B, 0,15A ..., 15
Briok nutanus 0...12B, 0,3A ... 18
Crabunusatop HanpskeHus ¢ 3awmuTton 12B, 0,5A ................... 19
Crabunusatop HanpskeHust Ha OY 25B, 0,2A .......cooeveeeeinnnenen, 22
[MpocTor cTabunuaaTop HanpsKeHUsa Ha

MMC 142EH1T 9B,0,5A ... 23
CtabunmsaTtop HanpsikeHus ¢ 3aMTON OT KOPOTKOro

3aMbIKAHUSA 9B, 0,54 ..o 24
CtabunmsaTtop HanpsxeHns ans aBToMoodunbHOro

akkymynaTopa 9B, 0,3A .. 25
[BYyNoOnNspHbIA UCTOYHUK NUTAHUS C BbIXOAHbLIM

HanpsbkeHneM £ 12,6 B, 0,6A ..., 27
Crabunusatop HanpskeHnsa 9B, 0,5A ..., 29
CtabunumsaTop HanpskeHus!, 3alnLLEHHbBIA OT KOPOTKUX 3aMblKaHUI
BbIXoAa 2...12B, 0,3A ..., 31

3awmTa 6roka NMMTaHNSA OT KOPOTKOIO 3aMbIKAHUS ..................... 32
Briok nUTaHnsa 60B, O, 1A ..o 35
KoMGuHupoBaHHbIr 6nok nutaHusa 0...215B ..., 36
TpaH3uCTOpHLIN unbTp Ana Tenesusopa 2508, 0,15A ............ 39
bnok nutanus gna tenesmnsopa 2508, 0,2A ........iiiiiieiennne. 40
MpocTon 6nok NuTaHna 5B, 0,5A ... 43
[MpocToin cTabmunuaaTop HanpPsXKeEHMS C BbICOKUM KO3 PULUMEHTOM
ctabunuaaumm 5B, 0,5A ..o 44

NCTOYHMK NnTaHus Ans AeTCKMX anekTpodomumpoBaHHbIX

nrpyiek +12B, -12B, 0,3A ..o 45
NCTOYHUK NnTaHnA ¢ NaBHOM MHBEPCUEN BbIXOQHOIO HaNPshKeHNs
+5B, -5B, 0,5A ..., 47
Crabunusatop HanpsbkeHus ana YHY 15B, 0,6A ...................... 49

CTa6I/IJ'IVI3aTOp HanpaxXeHms c JIorn4eCKnmMmn

215



ANEMEHTAMM BB, 1A e 49

CrabununsaTop HanpskeHna 12B, 1A ..., 50
Ctabunusatop HanpsixeHns 10B,1A ¢ nonesbiM

TPAHBMCTOPOM  ovuniiiiiieeitieeeeeteee et e e e et e e e et e e e eaaeeeeaeeeeaaneeeesannns 52
Perynupyembi 4BynonspHbIA UICTOYHUK NUTAHUSA

+6B, -6B, 0,8A ..o 54
Brnok nutanma Ha TBK - 110 JIM 5..25B, 1A ... 55
CtabunumanpoBaHHbIN UCTOUHUK NUTaHna + 40B, 1.2A .............. 57
KoMGuHMpoBaHHbIV nabopaTopHbIi 610K

MUTAHUA 4...12B, 1,5A o 58
Brok MUTAHUA 1...29B, 2A ..o 62
Perynatop HanpsaXXeHUs ¢ orpaHNYNTENEM TOKA ......cccevuveeennnn... 65
MapannenbHoe BkNtoYeHue ctabunusaTtopos 142EHS ............. 67
[MpocToin cTabmnuaaTop HanpsXKeHna ¢

3aWmTor OT KB 15...38B, 3A ....eieeeeeeeeee e 68
TpaH3nCTOpHbIN cTabunusatop ¢ 3awmton ot K3 15...27B, 3A 69
MoLuHbIn 610K NuTaHna ans yeunutens HY 27B, 3A ............... 71
Perynupyembiin ctabununsatop Toka 16 B, 7A .......ccceveviennnnnnees 71
MCTOYHMK NnTaHus noBbllWeHHOW MowHocTn 14B, 20A ............. 74
Crabunusatop HanpsbkeHus ansa nutanHus YM34 19B, 20A ..... 77
NCTOYHUK MUTAHNA ONSA KOMMIBIOTEPA ..evvueeeiieeeiieeeeieeeeeneeeennns 78
Brok nutanus anst nepcoHanbHOro KoMmnbtoTepa

« PAOWNO 86 PK» .o 79
[MpmeHeHne nHTerpaneHbIX cTabnnuaatopoB HanpskeHns KP142 (
n{ea(oTe] o] ie= W3 (=1 V ) I 83
CeteBas «KPOHA» 9B, 0,03A ..., 97

CtabunnanpoBaHHbIN ceTeBOWN Npeobpa3soBaTenb HanpskeHnss 99
MwuHuaTIoOpHbIA NMMYIBbCHLIN ceTeBon 6ok NnutaHma 5B, 0.2A 103
MnynbCHbIN cTabunmaaTtop HanpsKeHus

Ha KT825 15B, 1A . 105
OKOHOMWYHbLIV MMMYIbCHbIN BNok nuTaHunsa 2x27B8, 0,6A ......... 107
mnynbcHbln 6nok nutanna YHY 4x30B, 1A ..., 111
MnNynbCHbIN cTabunmsaTop HanpsKeHus

C BbICOKUM Kl 5B, 2A. ..o 115
CrabununsaTop HanpsbkeHnsa Ha komnapartope 5B, 2A ... 117
MnynbCHbIn cTabunuaatop HanpsxkeHna 5B, 2A ................... 119
KntoueBon ctabununaatop HanpsbkeHna 5B, 2 A .......eeeeeeneeeenl 123
[MatneonbTOBbLIN 610K NMTaHMa ¢ LU ctabunnsatopom ......... 123
MnynbCHbIN ceTeBon 610K nuTanna YM3Y ... 128
OKOHOMWYHbLIV MMMYIbCHBIN BNoK NUTaHnsa 2x25B8, 3,5A ......... 131
[MpocTon Kno4eBon cTabmnnuaaTtop HanpshkeHus 5B, 4A .......... 133

216



Brok MUTAHUSA 12B BA ... 135

PenenHbii ctabunuaaTtop HanpsbkeHus 5B, 10A ... 136
MpeobpasoBaTtenb HanpshkeHus ana asomeTtpa L120 ............... 140
[MpeobpasoBaTenb HanpsbkeHus ¢ LA mopynaumen .............. 141
YHuBeEpcanbHbIn NnpeobpasoBaTenb HAMPSXKEHUS .................... 144
BecTtpaHcdopmaTopHbIN NATUBONLTOBLIV NpeobpasoBaTenb
HAMPSKEHUS ..oieii et e e et e e e e et e e eea e e e eeaeeeens 146
BecTtpaHcdhopmaTopHbin  npeobpasoBaTtens 6B > 12B .......... 147
OKOHOMMUYHbLIV NpeobpasoBaTesib HaNPsKeHNa Ansi nMTaHng
2F=] 7] =T 1 0] = 149
BecTtpaHcdopmaTopHbIN OEBATUBONLTOBLIV Npeobpa3oBaTenb
HAMPSIKEHUST ...eeriieiii e et ee et e e et e e e e e e et e e e e e e e eaaeeeeean e eenans 150
TpuHUCTOPHBLIV Npeobpa3oBaTtens 12B > 220B ....................... 152
[MpeobpasoBaTenb NOMASPHOCTU HAMPSIKEHUS .....ccevvvuneeeeennann. 154
NHBEPTOP NONAPHOCTU HANMPSKEHUS .ooeveeeeeeiieeeeeeiieeeeeeeenenn 156
[MpeobpasoBaTenb HanpsbkeHnsa 28B >250B ... 157
BbicokoBonbTHLIV NpeobpasoBaTens 50B > 18 kB ................. 158
[Mpeobpa3oBaTenb HaNpPsKeHUs Ans
anekTpodpnTBbl 12B > 220B ..o 161
[MpeobpaszoBaTtenb HanpshkeHna 12B >220B ....................... 163
Mpeobpa3oBaTtenb HaNpsHKeHUsa anst aBTomoouns .................. 165
MowHbIM TUpUCTOPHBIN NpeobpasosaTtens 12B > 500B, 1A .. 168
NcTouHMK pesepBHOro nuTaHms ansa AOH ..., 169
NcTouHnk nutanmnsa gnsa v4acoB HA BUC ..., 172
ABTOMAT OTKMOYeHNa 6aTapeun B KacCeTHOM MarHuTopoHe 175
CtabununsaTtop HanpsKEHNSA BENOMAPD! .ccvvvveeeeeeeeeeeeeerennannnnn 176
ABTOMaTUYECKOE 3apPSAHOE YCTPOUCTBO ..ccevvnneeeeeernieeeeennnnnnn 178
YHunBepcarnbHOe 3apAAHOE YCTPOMCTBO ....cccevvuneeeeerrieeeeeeennannns 179
NHOukaTop TOKa akKyMyNATOPHOM BaTapeN ........cceeevvveneeeeennnnn. 181
CurHanunsartop paspsakm 6atapen akkyMynaTopos .................. 182
NHaukaTop paspsga  akkyMynsTOpPHbIX BaTapen .................... 183
MHOnkaTop OTKNOHEHUI CETEBOIO HAMPSKEHUS ........uveeennnn.en. 184
CseToamnoa Kak UHOANKATOP CETEBOrO HAMPSHKEHUS .................. 186
NHankaTop NOTPEBNAEMON MOLLHOCTU ...cooevvieiiiieeeeeeeeeeeeeeeaas 187
Perynupyembii 9NeKTPOHHbIN NPESOXPAHUTESD ....ccevuneeeennnnen. 189
NHoukaTop neperopaHns NPeOoOXPaAHUTENS ...ccceveneeeeeernneaeeenss 191
ABTOMaTUYECKNA OrPaHNYNTENDb NEPEMEHHOIO TOKA ............... 192
CtabunmsaTtop HanpskeHUs NEPEMEHHONO TOKA ..................... 194
[1Ba HanpsikeHnst 0T ogHoKM 0O6MOTKKM TpaHcdopmaTtopa .......... 198

[lBynonsipHoe HanpshkeHne OT ogHOKU OBMOTKM

217



or=TaTeto oTo] o]V F= T fo] o= TP 199

YrpoLLeHHbIN pacyeT TpaHCPOPMATOPOB NMUTAHUA ................. 200
[MpocTor MMNYNbCHLIN BNOK NTaHusa Ha 15B,1A ................... 205
MMMynbCHBIN UCTOYHUK NUTAHUA Ha 6B, 3A ..., 206
MmnynbcHbin npeobpasoBatens ¢ 12BHa 220B 50 Iy, .......... 209
3awmTa pagmoannapaTypbl OT MOBbILLEHUS HANPSXKEHNSA

=3 o = 212
3BYKOBOW CUrHanuaaTtop neperpysku 6rnoka nnutaHus ............ 214
CnMCoK NCNOSTb30BAHHOMW NINTEPATYPDI .evvveeeeeeeeeeviiiiieeeeeeeeeee, 220

218



Cnuncok nutepaTypbl, UICNOMB30BaHHOM NpW COCTaBieHU COOPHUKA.
1.CBEpPX3KOHOMMYHBIN cTabununaatop HanpsbkeHna 9B; 50 MA.
Paguo 1984 r. Ne12 C1p.53.

2.9KOHOMUYHbIN cTabunuaatop 12B; 0,1A;
Paano 1980 r. Ne8 Ctp.46.

3.CH ¢ nonesbIM TPaH3MCTOPOM.
Paano 1974 r. Ne6 Ctp.49.

4.Ctabunuasartop HanpsbkeHuns 9B; 0,15 A;
Paguno 1986 r. Ne2 Ctp.57.

5.MpocTton b1 0 -12B;
Pagno 1976 r. Ne6 Ctp.49.

6.CtabunnsaTtop HanpsbkeHus Ha OY +27B; 0,2 A;
Paguo 1976 r. Ne6 Ctp.44.

7.CH c 3awmton ot K3 9B; 300 MA;
Pagno 1977 r. Ne9 C1p.61.

8.CtabunusaTtop HanpskeHNss K aBTOMOBUNBHOMY akKyMynAaTopy
12B - 9B; 0,3 A
Paguo 1985 r. Ne1 Ctp.55.

9.1BynonsapHbin bl 12B Ha K142EH1TT, KT805.
Pagno 1979 r. Ne1 Ct1p.63.

10.Ctabunuaartop HanpskeHus 0,5 A; 9B;
Paano 1988 r. Ne2 Ctp.61.

11.CH c 3awwmTon ot K3.
Paguo 1974 r. Ne4 Ctp.46.

12.3awmTa bl o1 K3 nonesbiM TpaHanctopom KIM903A.
Pagno 1989 r. Ne7 Ctp.78.
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13.BI1 ana muHn - ATC +60B; 0,1A.
Paguo 1988 r. Ne6 Ctp.41.

14. KoMmBMHMPOBAHHLIN BNOK NUTaHNUA
0-215B; 0,5 A; KT828;

0-12B; 0,5 A; KT 805.

Pagno 1991 r. Ne9 C1p.32.

15.TpaHaucTopHbIN punbTp B Tenesmnsope +250B; 0,5 A
Paano 1987 r. Ne9 Ctp.30.

16.bnok nutaHna ans tenesunsopa 250B; 0,2 A
Paguo 1976 r. Ne7 Ctp.47.

17.Mpoctenwni ctabunmsatop HanpsxkeHnsa 5B; 0,5 A;
Pagno 1985 r. Ne11 C1p.51.

18.AICTOYHMK NnTaHusa ons anekTpooUMpPOBaHHbIX UTPYLLEK
12B; 0,6 A.
Paguo 1988 r. Ne7 Ctp.41.

19.CH ana YM34 12B; 0,7 A.
Pagno 1988 r. Ne5 Ctp.61.

20.CH c nornyecknmm anemeHTamMmu.
Pagno 1983 r. Ne12 Ct1p.37.

21.MNoneBown TpaH3nucTOp B cTabunmnaartope.
Paguo 1983 r. Ne1 Ctp.509.

22.Perynupyembivi ABYNONAPHbLIA UCTOYHUK NMUTaHUSA
12B, 6B; 1A
Pagno 1979 r. Ne10 Ct1p.41.

23.bnok nutanua Ha TBK -110J1M, 0....25B; 1 A.
Paguo 1991 r. Ne12 C1p.74.

24.CtabununampoBaHHbI NCTOYHUK NnTaHna 1,2 A; 40B.
Pagno 1983 r. Ne1 Ctp.61.
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25.KomMBnHnpoBaHHbIN nabopaTopHbI 6nok nutaHus 4...15B;
1,5A
Paano 1991 r. Ne6 Ct1p.62.

26.brok nutanma 1...29B; 2 A;
Paguo 1984 r. Ne3 Ctp.37.

27.Perynartop HanpsbkeHus ¢ orpaHndmnTtenem toka 3 A.
Pagno 1981 r. Ne4 Ctp.59.

28.TpaH3ucTopHbIN cTabunmnsaTop ¢ 3awmTon ot K3.
Pagno 1974 r. Ne10 C1p.46.

29.bnok nutaHna onsa yceunutens HY 27B; 3 A;
Pagno 1984 r. Ne12 Ct1p.44.

30.Perynupyembli ctabunusatop Toka 16B; 7 A.
Paano 1987 r. Ne8 Ctp.56.

31.cTouHUK nnTaHnsa nosblleHHOW MowHocTn 12B ; 20 A;
Paguo 1992 r. Ne4 Ctp.43.

32.bnok nutaHusa «Pagno-86PK»
Pagno 1990 r. Ne7 Ctp.58.

33. lNpumeHeHne mukpocxem cepumn KP142
Paguo 1991 r. Ne3 Ctp.47.

Paguo 1991 r. Ne5 Ctp.609.

Paguo 1989 r. Ne12 CT1p.66.

34.CeTteBas «KpoHa»
Pagno 1974 r. Ne11 C1p.31.

35.CTabnnunanpoBaHHbI ceTeBON Npeobpa3oBaTeflb HaNPsXKEHMUS
12,16,20B -10 BT;
Paguo 1989 r. Ne7 Ctp.93.

36.MunHMaTIoOpHbIA MMMYIbCHBIN ceTeBon 6ok NuTaHma 5B; 0,1 A.
Paguo 1986 r. Ne4 C1p.48.
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37 .OKOHOMWNYHbIN BIOK NUTAHUA(MMMYITbCHBIN).
Pagno 1981 r. Ne10 Ct1p.56.

38.bnok nutaHua YHY (nmnynecHbin) 4x30B; 1,5 A.
Paguo 1987 r. Ne7 Ctp.60.

39.CtabunusaTtop (MMNynbCHbIN) HanpsbkeHus ¢ Bbicoknm KI4
5B; 2 A.
Pagno 1982 r. Ne4 Ctp.25.

40.CH Ha komnapaTtope (LUNM) ; 5B; 2 A.
Paguno 1986 r. Ne3 Ctp.46.

41.mnynbcHbin CH 5B; 2 A;
Pagno 1986 r. Ne11 C1p.52.

42 ./AMnynbCHbIN cTabunmsatop HanpsikeHus 5B; 2 A;
Paano 1987 r. Ne4 Ctp.35.

43.MatneonbTtoBbin LU cTabunusatop 5B(15B), 3A.
Paguo 1995 r. Ne3 Ctp.43.

44 imnynbCHbIn 610K nuTaHna YM34
25B; 3 A; 20B; 1 A; 10B; 3 A.
Pagno 1987 r. Ne1 Ctp.36.

45.3KOHOMUYHbBIN UMNYIbCHBIM 610K NUTaHus 2x25B; 3 A,
Paano 1985 r. Ne6 Ctp.51,52.
Paguo 1990 r. Ne2 Ctp.55.

46.[MpocTon KnoveBon cTabunuaaTop HanpsbkeHnsa 5B; 4 A;
Pagno 1985 r. Ne8 Ct1p.43.

47.PeneriHbli cTabmunuaaTop HanpsbKeHus.
B nomoLub paguontobutento, Ne97 Ctp.69.

48.MNpeobpasoBaTenb HanpsixxeHus ¢ LU ctabunnsauuen.
3...12B,9B, 300 MA;

4..12B,15B; 0,1 A.

Pagno 1985 r. Ne10 Ct1p.27.
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49.becTpaHcdopmaTopHbIv NpeobpasoBaTerb HANPsSKEHUS.
Paano 1974 r. Ne4 Ctp.63.

50.TpuHncTopHbIn NnpeobpasoBaTtens 12B - 60B; 0,3 A.
Paguno 1978 r. Ne5 Ctp.56.

51.MNpeobpasoBaTesib NOMASPHOCTU HANPSKEHNS
15B - 12B; 100 mA.
Paguo 1984 r. Ne7 Ctp.409.

52.MNpeobpasoBaTtesib HANPSHKEHUS OS1S1 ANEKTPOOPUTBbI
12B - 220B; 16 Br.
Paguo 1988 r. Ne3 Ctp.48.

53.lMpeobpasoBaTenb HanpskeHUs Ans asTomobuna 12B - 220,
110B, 36B 40 BT.
Pagno 1992 r. Ne4 Crtp. 45.

54./ctouHuk pesepBHoro nutanus ana AOH 5B; 0,3 A.
Paguno 1995 r. Ne6 Ctp.38.

55.UcTouHuK nuTaHna ans yacos Ha BUC (pesepBupyemsbii).
Pagno 1988 r. Ne11 Ct1p.37.

56.NHaukaTop noTpebnsemMon MOLLHOCTN.
Paguo 1986 r. Ne2 Ctp.409.

57.Perynupyembii 9NeKTPOHHbIN NpesoXpaHUTeSb.
Pagno 1988 r. Ne5 Ctp.31.
Pagno 1990 r. Ne5 Ctp.73.

58.ABTOMaTUYECKNIA OrpaHNYNTENb NEPEMEHHOIO TOKa.
Paano 1980 r. Ne12 C1p.54.

59.Ctabununsarop HanpsbkeHnsa nepeMmeHHoro Toka 220B; 200W.
Paguo 1986 r. Ne6 Ctp.57.

60.YnpoLleHHbIN pacyeT TpaHcdopmaTopa ans 6noka nuTaHus.
Pagno 1992 r. Ne4 Ctp.53.
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61.MpocTenwmnin nmnynbcHbl B6nok nutaHusa Ha 15BT (5B 1A)
«Pagnontobutenam nonesHblie cxembl, YacTb 2» M.1999r.
LLlenectoB W.I".

briok nutanus nmnynecHoin Ha 40 BT (8B; 2,5A; 18B; 1A).
«Pagnontobutenam, nonesHble cxemsbl, 4acTb 2» M.1999r.
LLlenectoB W.T.

mnynbcHbIM npeobpasosaTtens 12B - 220B 50HZ, 100W.
«Pagnontobutensam, nonesHble cxembl, YacTb 2» M.1999r.
LLlenecTtoB W.I".
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