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B mrccepTaunn paccMaTpHBaJOTC5I Bonpocbl, CB5I3aHHLie c 

yCOBepllleHCTBOB8HHeM 38liiHTHbiX ycTpOliCTB CHCTeMbi :;meKTpOITHTa

HH5I cnaxpo$a3oTpoaa. 

0AHHM H3 nyTeli yaennqeHH5I 3<jxfleKTHBHOro IICITOnb30BBHH5I ycKO

pHTeneli H opr8Hlf38UHII 3KOHOMHqHOrO peJKHMB 3KCITnyaTBUHH SIBnH-

eTC5I ITOBblllleHHe H8AeJKHOCTH SHepreT!IqeCKHX CHCTeM, qTo CBH38HO 

C H3yqeHHeM 8B8pHHHbiX pelKHMOB 0 pa3pa60TKOll 8BTOM8TfiqecKifX 

.. CHCTeM KOHTpOnH H 38liiHTblo 

MomaocTh cncTCMbi aneKTponnTaHHH ycKopnTenn onpenenneTCH 

o6'beMOM C03AaBaeMoro e10 MarHHTHoro rronn n B uenoM aTa cnc-

TeMa 5IBn5IeTC5I AOpOrHM aneMeHTOM yCT8HOBKHo 

B MHpoBoli npaKTHKe aKcnnyaTaunn ycKopnTeneli H3BeCTHbl 

cnyqan, KOrAa H3-38 HeCOBepllleHCTBa 38liiHTHbiX ycTpOliCTB p83BH

f· 
BanHCb aaapHHHble CHTY8UHH 0 qTo npHBOAHno K HenpoH3~0AHTenbHbiM 

npocTOHM, a B pnne cnyqaea - K cepbe3Hb!M pa3pyllleHHHM. 

BonpoCbi ycoaepllleHcTBoBaHH5I 3amnTHbiX ycTpolicTB · HBn5IJOTCH 

ITOCTOHHHOH 3860TOli cnyJK6bi 3KCrrnyaTaUHH anepreTHqeCKHX KOMITneK

COB CHHXpO$a30TpOHa H pa3p.a6oTqHKOB CHCTeM ITHT8HHH HOBbiX 
;~·· 

CTp05IliiHXCH MOliiHbiX YCKOpHTeneli H8 BbiCOKHe SHeprHHo 
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CncTeMa nHT8HHR CHHXpO~a30TpoHa, BKniD~aiDruan o6MOTKY 

B036y)I(AeHiiR aneKTpOMai'HHTa, HOHHbiH npeo6pa30BaTenh, CliHXpOH-

Hhie reaepaTOphi, npnBOAHMbie BO apameune acuuxpoHHhiMH nauraTe

nnMH C M8XOBHK8Mll BeCOM ITO 56 T, npeACTaBnReT co6oii cnO)KHYID 

aneKTpoTexnn~ecKyiD ycTaHOBKY, pa6oTaiDruyiD B BbiiTpRMHTenbllO-

naaepTopHoM pe)KnMe. MaKCHManbHan aKcnnyaTaunonnaH nMnynbc
. .,1 

HaH MOruHOCTb npeo6pa30B8TenH COCTaBnReT OKOnO 140000 KBTo 

Eecnepe6oiiHOCTb pa60Thl CHHxpo~a30TpoHa AOCTHI'HyTa npe*

ne acero aa c~eT HaAe*HOCTH ane~TpoMarHnTa n rn6KocTn rnaa

uoii cxeMbl npeo6pa3oBaTemr, paapa6oTaHHhiX HHH3cf>A HM. n.B.E~-

peMoBa. 

Co apeMeHn uananKn n nycKa ycKopnTena ptcna KynbTypa 

aKcnnyaTaunn, nay~anncb aBapniiHhie pe)KHMhi, Ha ocuoae ~ero coa

naaanHCb cneunanbHhie cxeMhi ynpaaneunn n aamnThi, ~To eme 6onee 

yaenn~nno uane*HOCTb pa6oThi cncTeMhi nnTaHnn. 06mnii npoueHT 

npocTon n noTepb pa6o~ero BpeMeHn ycKopnTenn na-aa uenonanoK 

B CHCTeMe nnTaHllR B HaCTOHruee BpeMR He npeBOCXOAHT 1,5%. 

nnccepT8UliR COCTOIIT H3 BBeAeHHR H ~eTblpex rnaB H HBnR

eTCR o6o6meuneM pa6oT aBTopa no uananKe n ycoaepmeHCTBOBaHHID 

aneKTpn~ecKnx aamnT aa nepnon c 1955 no 1969 ron. 

Bo BBeAeHllH OTMe~aeTCR, ~TO B OCHOBe nocTpOeHHR aarunTHbiX 

ycTpOUCTB COBeTCKHX H 3apy6e)I(Hb!X YCKOpHTeneii ncnonb3YIDTCR 

npneMhl H MeTOAhl TeXHHKH peneifHOH aaruHTbl npOMbimneHHhiX 3Hepro-

CliCTeM C. y~eTOM oco6eHHOCTeii pa60Tbl ycKOilHTeneif. 

rnaaa nepaan nocanmeua nccnenoaaHHID aaapniiHhiX pe*HMOB 

B Tpex~a3Hb1X MOCTOBhlX .BbiiTpRMHTenbHhiX cxeMaX, H3 KOTOpb!X 

CKOMnouoaaHa rnaauan cxeMa npeo6paaoaaTenn CHHXP()~aaoTpoua; 

nccnenoBaHniD cxeMbi rameunn nonn, m:~peneneHI!ID P.eaKTaHcoa n 
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nepeHanpR)KeHHif B pOTOpe OAHOI'O H3 rnaBHbiX CliHXpOHHhlX rene

paTOpDB, pac~eTy ynapuoro ToKa KopoTKoro aaMbiKannn na noniDcax 

npeo6paaoaaTenn. 

3ana~eii nccnenoaannn nBnnnoch: 

a) pac~eT TOKOB aaMhiKanun na 'aeMniD, onpenenenne annnann 

pe)KHMOB pa6oThi npeo6paaoBaTenn ua aenn~nny n aaKOH naMenennH 

TOKOB aaMbiKaHHH Ha aeMniD, Bbi3hiBaiDmnx H3Meuenne aanMyTanh

uoii acnMMeTpnn MarnnTnoro nonH cnnxpo~aaoTpona; 

6) paCCMOTpenue npli~HH nO)KHOH• pa60Tbl npoeKTHblX 3eMnH

HhlX aamnT npn o6paTHhiX aa*nrannnx,, npopbiBax n nponycKax B 

nonx,nranun aenTnneii·npeo6paaoBaTenH; 

a) onpeneneane aane*HOCTH pa6oThl o6opynoBaHnn B aaapnii-

HbiX pe)KHM8Xo 

3neKTpOMarHHTHbie npoueCCb! B Tpex~a3HOH MOCTOBOH BbiiTpR

MHTenbHOH cxeMe paCCMOTpeH.hl 6e3 y~eTa eMKOCTHbl~ H aKTHBHblX 

yTe~eK (eM., uanpnMep, I 1 I). Ha. ocuoaaunn auannaa npoueccoa 

KOMMyTaunn c npnMeHenneM MeTona uano)KeHH£1 n TeopeMhi o6 aKBH

aaneHTHOM reuepaTope paapa6oTaHa MeTOAHKa pac~eTa ManhiX To-

KOB aaMblK8HHR na 3eMniD, aMnnliTYAHOe 3Ha~eHHe KOTOpblX MeHbme 

TOKOB uarpyaKn, npoTeKaiDmnx ~epea aeHTHnb. TioKaaaao, ~To nnn 

aToro cny~an aennaeiiHyiD cxeMy c BeHTnnnMn MO)KHO aaMeHUTb 

nuaeiiaoii (Ta6nnua 1). MeTOAHKa npoaepeaa aKcnepnMeHTanbHO na 

ManoMomuoM npeo6paaoaaTene. q y~eToM naeaanuaTn~aauoii cxeMhi 

BbiiTpHMrieHUR paCC'iHTaHhl TOKJI B CliCTeMe ITllT8Hl!R CliHxpotjJaaoTpO

Ha n nony~eHhi cnenyiDmne peaynbTaThi: 
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1. Tox aaMbiKaHnsr Ha, aeMmo Ha BbiBOAax reHepaTopoB paBeH 

70 a, B Hyne - 19 a; H3 3TOI'O CneAyeT, 'ITO aeMnSIHasr aaiiiHTa 

I'eHepaTopoB He AOn~Ha HMeTh 30Hbl He'lyBCTBHTenhHOCTH
1 

UOTOMy 

'ITO onaCHhlM AnSI I'eHepaTOpOB TOKOM C'IHTaeTCSI TOK 5 a H oonee. 

2. BenH'IHHa H rapMOHH'IeCKHH COCTaB TOKOB 1 npoTeKaiDIIIHX 

qepea cpeAHroro TO'IKY Harpyaxn npeoopaaoBaTensr npn ero aBapnfi-

HbiX pe~HMax, OTnH'IaiDTCSI OT TOKOB 3aMbiKaHHSI Ha aeMnro; aTO OT

nnqne ncnonhaoBaHo npn paapaooTKe HOBbiX aeMnSIHbiX aamnT n cxe

Mbi KOHTponsr 83HMyTanhHOH aCHMMeTpJm nonsr CHHXpoljJaaoTpOHa 

BcneACTBne yTe'leK qepea pacnpeAeneHHhle eMKOCTH n conpoTHBne-

HHSI. 

3. flpH'IHHa no~HOH paoOTbi 3eMnSIHbiX 3aiiiHT 3aKniD'IaeTCSI B 

TOM, 'ITO npn paooTe npeoopaaoBaTensr nosrBnsreTcsr HepaBeHcTBo npo

BOAHMocTefi ¢aa Ha aeMnro,B peaynhTaTe qero.nponcxoAHT CMeme

Hne HefiTpann reaepaTopoB, KoTopoe aaBHCHT TaK~e oT pe~nMa 

paooTbi npeo6paaoBaTensr. 

4. flony'leH cnexTp rapMOHHK aanpsr~eHnsr Me~y nonrocaMn 

npeo6paaoBaTensr, 'ITo noaBonnno onpeAenHTh qacToTHyro xapaKTe

pncTnxy cpaoaTbiBaHnsr nycxoBoro oprana aamnTbi oT AByxljJasaoro 

onpOKHAbiBaHHSI HHBepTopa. 

Bo BTopofi qacTn nepBofi rnaBbi pac'leTHo-axcnepnMeHTanhHbiM 

nyTeM onpeAeneno: 

a) nocTosrHHasr BpeMean rawenng nonsr renepaTopoB npn Me~

AynomocHoM KOpOTKOM 3aMbiKaHHH • paBHa - 0,21 CeK, npH XOnOCTOM 

xoAe - 1,34 cex; 

6) aanpsr~eane Ha xonhuax poTopa He .npeBocxoAHT - 3500 a; 

B) YAapHbiH TOK Me~ynoniDCHoro. KOpOTKOI'O 3aMbiKaHHSI B 

npeoopaaoBaTene paBeH no pac'l:eTy - 134000 a , no ocunnnorpaMMe 

120000 a. 
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Bo BTOpofi rnaBe pernaiOTCH BOnpOCbi C031l8HHH 3eMn.IIHOfi .. 
aamHTbl BCefi CHCTeMbl rnaBHOI'O TOKa CHHXpo!flaaoTpOHa; KOHTponb 

H30n.IIUHH reHepaTopoB, M8KCHManbH8.1I TOKOB8.1I 3aMn.IIH8.1I 38lllHTa 

CTOpOHbl nOCTO.IIHHOI'O TOK8 npeoop830BaTen.II H npeJlnO:lKeHHbie JlHCCep

T8HTOM .HOBbie cxeMbl 3SlllHTble 

HoBa.II cxeMa 3eMn.IIHOfi 38lllHTbl CTOpOHbl nepeMeHHOI'O TOKa 
.J 

npeo6paaoaaTen.11, B oTnn~ne oT TnnoBhlx cxeM, pearnpyeT Ha ToK, 

npoTeKaromnfi ~epea aaaeMn.11romyro eMKOCTb cpeJlHefi TO~KH acno

MoraTenbiiOro aKTHBHoro conpoTHB.tiea·n.II, nollKnro~eHHoro napannenb-

HO OOMOTKe aneKTpOM8I'HHTa, H Cny:lKamerO Jln.II orpaHH~eHH.II ne

peHanp.II:lKeHHfi Ha Hefi. TaKoe peweHne o6ecne~naaeT aamniy cTopo-
- .. 

Hbi nepeMeHHoro ToKa npeoopaaoBaTen.II 6ea MepTBofi 30Hbi, noToMy 

~To B HOpManbHOM pe:lKHMe Benn~HHa ToKa ~epea aaaeMn.11romyro 

eMKOCTb onpeJlen.IIeTC.II nocnellOB8TenbHhlM COellHHeHHeM C eMKOCTblO 

CTOpOHbl nepeMeHHOI'O TOK8 npeoop830B8Ten.II1 KOT0p8.1I B pe:lKHMe 

38Mb!K8HH.II H8 3eMnro liiYHTHpyeTC.II. 

B HOBOfi CXeMe 3eMmiHOfi 38lllHTbl CTOpOHbl noCTO.IIHHOI'O TOKa 

npeo6paaoaaTen.II 121, paooTaromefi c MaKcnManbHofi ~YBCTBHTenb

HoCTbro npH 38Mb!K8HH.IIX B OonaCTH CpeJlHefi TO~KH OOMOTKH B03-

. oy:lKileHHH CHHXpo!flaaoTpOHa, KOI'Il8 THnOB8H 38lllHT8 He Cp808Tb!B8-

eT, npnMeHeHo BKnro~eHne Hanp.II>KeHHH ~acToTofi 25 ru Ha cnnoayro 

cxeMy npeoopaaoBaTensr. 

B Ka~eCTBe BcnoMoraTenbHoro HCTO~HHKa ~acToTofi 25·ru 

npellnt':lKeH MarHHTHbifi JlennTenb ~acTOTbi 50 ru c Koa#nuneHTOM 

JleneHHH 2~ OCHOB8HHbifi Ha HBneHHH napaMeTpH~eCKOI'O peaoHaHCa. 

BbiXOilHasr ooMOTKa llennTen.II BKnro~eHa nocnello.BaTenbHo c ·3aaeMnsr

romefi eMKOCTbro Co'. ( pnc. 1). 
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Pnc. 1. CxeMa aeMnsrHofi _aamnTbi npeoopaaoBaTensr c ncnonbaoaa
HHeM napaMeTpH'leCKoro JlennTensr ~aCTOTbi. 

Pearnpyroli!ee '18CTOTHo-na5npaTenbHoe pene nollKnro~eHo K Jlenn-

Tenro Hanpsr:lKeHHH. Ha eMKOCTH Co'· • MaKCHManbHaSI 'lyBCTBHTenb

HOCTb o6ecne~naaeTcsr aa c~eT peaoHaHcHoro noBhlllleHHH Hanpsr

:lKeHHH 'laCTOTbi 25. ru Ha eMKOCTH Co'· npn aaMb!KaHnsrx B o6nac

TH cpeJlHefi TO~KH OOMOTKH. ITpellnO:lKeH 9KCnepHMeHTanbHbifi Me

T.Oil onpelleneHnsr 'aHewaefi xapaKTepncTHKH aanpsr:lKeHHH JlennTensr 

B aasncnM.?CTH oi liarpyaKn n rapMOHHK ToKa, npoTeKarournx no 

BhlXOilHOft o6MOTKe. Paapa6?TaHa KOHCTpyKunsr nonynpoBOilHHKosoro 

~aCTOTHO-H30HpaTenbHOI'O pene C npHMeHeHHeM npOCTefiwefi CXeMbl 

H30HpaTEmbHOI'O YCHnHTensr H Hynb-HHilHKaTopa. 
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ITpii ycoBeprneHCTBoBaHIIII paccMoTpeHHhiX samiiTHbiX ycT

poficTB B CIICTeMe IIIIT8HIISI CIIHXpotjJaSOTpOH'a IIOJIY'I9Hbi ·cneJlylO-

miie pesynhTaThi: 

1) samiiTa cTopOHbi rrepeMeHHoro ToKa rrpeo6pasoBaTensr pa'-

6oTaeT 6es BbiJlep)!{KII BpeMeHII, BcneJlcTBIIe- qero pasMepbi noBpe:1K

Jl9HIIfi MIIHIIM8JibHbi_ (piic. 2). 

2) ocymeCTBneH KOHTpOJibAOKOB yTe'leK, Bbl3b!B810lliiiX II3-

MeHeHIIe 83IIMyTaJibHOH 8CllMM9Tpiiii Mal'HIITHOI'O IIOJISI CIIHXpotjJaSOT-

poHa. 

3) 38IIIIITa OT .38Mb!K8HIIH H8 39MJilO o6MOTKII B036y:1KJl9HIISI 

ycKopiiTenSI He· IIMeeT 30Hbl H9'1YBCTBIITenbHOCTll. 

TpeTbSI rnaBa IIOCBSirneHa _KOHCTpyHpOBaHHlO KOHT8KTHbiX 

ll 6eCKOHTaKTHbiX IIYCKOBbiX OpraHOB C KOM5IIHHpoBaHHOH XapaKTe

piiCTIIKOfi: cpa5aTbiB8HllSI 3aiiiiiTb! OT 0JlHOtP83HOI'O OIIpOKIIJlbiB8HIISI 

IIHBepTopa; paspa60TK9 5eCKOHT8KTHOI'O IIyCKOBOI'O opraHa 38II!HTbl 

OT JlBYXtP83HOI'O OIIpOKIIJlbiB8HllSI HHBepTopa. Ha OCHOBaHIIII pa5o-

Tbl 131 II aHanusa orrbiTa aKcnnyaTaUIIII 1111 noKasaHo,- 'ITO BeH

Tllnb onpenensreT · OCHOBHb!9 Tpe60B8HlfSI K 38II!IITe; aBTOpOM COB·

MeCTHO C KOJIJI9KTHBOM COTpyJlHIIKOB IIp9JlJI0:1K9H ee HOBbiH rrpiiH

UHII1 3aKJil0'18lOII!llHCSI B 38K0p8'IHB8HIIH o5MOTKII B035y:1KJl9HHSI CIIH

xpotjJasoTpOHa . qepes JlBe napannenbHbie uenii c saMbiKaTeneM ·u 

COIIpOTIIBJI9HHeM B OJlHOH ll3 uerre~ II C 38MbiKaTeneM 6es COrrpo

TIIBJI9HHSI ( KOpOTK.038MbiK8TeneM) - B npyrofi. YrrpaBneHIIe 38MbiKa

TeneM C COIIpOTHBneHIIeM IIp9JlJI0:1K9HO IIpOH3BOJlllTb OT '. IIyCKOBOI'O 

opraa:a 38IIIHTbi OT JlBYXtP83HOI'O OIIpOKllJlb!B8HIISI IIHBepTopa, a 

ynpaBnea:IIe KopoTKoaa·MbiKaTeneM - OT nycKoBoro opraa:a samnThi 

OT ona:otjlasa:oro orrpoKHJlhlBaHHSI HHBepTopa 141. Ha oca:oBaHHH aa:a-
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1JH3a H3MeHeHHH H8IIpH:>KeHHH H8 OOMOTK·e B030Y:>KlleHHH SlleKTpo

MarHHTa B 38BHCHMOCTH OT TOK8 B Hefi IIpH OllH0~83HOM OIIpOKHllbi

BaHHH HHBepTopa OOOCHOB8H8 OIITHM81lbH8H XapaKTepHCTHKa Cpa6aThl

B8HHH Tpex paapa6oTaHHbiX IIYCKOBbiX opraHOB 381I{HTbl OT OllHO~aa-

HOrO OIIpOKHllbiBaHHH HHBepTopa. 

flOK838H01 'ITO HCII01Jb30B8Hije ycTpofiCTBa1 HMeiOII{ero KOMOH

HHpOBaHHYIO X8p8KTepHCTHKy ( HaiipH:>KeHHe Cp808TbiB8HHH B "aaBn

CHMOCTH OT TOKa) HCKIIIO'IBeT OIIOKHpOBO'IHbie pene H TeM C8MbiM 

IIOBbllll8eT Halle:>KHOCTb 381I{HTblo 

flpenno:>KeHO IlpHMeHHTb M8KCHM81IbHYIO TOKOBYIO 381I{HTy C 

KoM6nanpoBaaaofi xapaKTepncTnKoli. XapaKTep_ncTl,(Ka cpa6aTbiBaansr 

381I{HTbl IIOllOOHa BOIIbT-aMrrepHOH xapaKTepHCTHKe .OOMOTKH B036y:>K.;.. 

- neansr rrpn onao~aaaoM orrpoKHllbiBaHnn. Hcrronb30Bl!HHe 6ecKOHT8KT-. 

Hh!X sneMeHTOB: _ Tp8HC~OpMaTopa IIOCTOHHHOrO ~OKS H IlpOMe:>KyTO'I

Horo HBCbiii{aiOII{ero·csr Tp8HC~OpMaTopa, IIHT8101I{HX paOO'IHe OOMOTKH 

YCHIJHTensr C BHyTpeHHelf o6paTHOH CBH3bl01 OOMOTKa yrrpaBneHHH KO

TOporo IIOllKIIIO'IeHa K llBT'IHKy HaiipH:>KeHHH1 II03BOIIHIIO paapa6oTaTb 

YCTp.OHCTBO lliiH MaKCHM81IbHOH 10KOBOH 38IUHTbl C BOIIbTMeTpOBOit 

OIIOKHpOBKOH (6eCKOHT8KTHo) aneKTpH'IeCKHX CHCTeM IIHT8HHH ycTa

HOBOK1 pa60T8101I{HX B HMIIynbCHOM pe)!mMe /5/ H 1 B 'I8CTHOCTH
1 

lliiH 

381I{HTbi OT OllHolj>aaaoro OIIpOKHllbiBaHHH HHBepTopa CHCTeMbl sneKTpo-

IIHTBHHH CHHXpolj>aaoTpOH8o 

Ha pnc. 3 rrpnBeneaa cxeMa 6ecKoHTaKTHoro rrycKoBoro opraaa. 

flpenno:>KeH Meron pac'IeTa ycTaBOK cpa6aThiBanlisr n paapa6oTaHa 

KOHCTpyKunsr peneiiaoli cxeMbi MaKCHManbHoii ToKoBoii -aamnTbi c 

BonbTMeTpoBoii onoKHpoBKoii, noaBonsr10masr orrpenenHTb·- aencrrpaB

HyiO IIpeo6paaoBaTenbHYIO ueriO'IKY1 'ITO BMeCTe C HMe!Otneiicsr ·HHllH

K81lHeli rrpopbiBOB BeHTnnsr yrrpomaeT OTbiCKHBaane aencrrpaBaoro Bea-

THnsr. 
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Pnc. 3. ··cxeMa rrycKoBoro opraaa aamnTa · oT oiuiolj>aa'aoro orrpoKn

l:tbiBaanSI HHBepTopa rrp~o6pa30B8HHSI_ CHHXpolj>a30TIJOHa •. 
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Ha ocHoBe rapMoanqecKoro aaannaa aanpn*eHHR npeo6paao~ 

Barenn B aBapnli:HhiX pe*nMax n npn t:~ByxcpaaaoM onpoKHllhiBaHnn 

naBepropa onpeneneaa xapaKTepncrnKa cpa6aThlBaHHR n paapa6ora

aa KOHCTpyKUHR 6eCKOHTaKTliOro flYCKOBOrO opraaa aaiiiHTI,I OT llBYX

cpa3HOrO onpOKHllbiBBHHR HliBepTOpa, noaBonmonian ceneKTHBHO HHllH

UHpOBBTb l!Byxcpa3Hb19 onpoKHllbiBaHHR npn paannqHOM Hanpn*eHHH 

reaepaTopoB 171. ITyTeM sKcnepn~earanbaoro paccMoTpeann pa6o

Thi BTOpHqHbiX o6MOTOK TpaHCcpOpMaTopoB nOCTORHHoro TOKa llOKa-

38H01 qro npn nporeKaann no nx nepBnqaoll: o6MOTKe nepeMeHHoro 

TOKa BO BTOpHqHbiX 06MOTKaX B03HHKaiOT nepeHanpH*9HHH ( KaK B 

rpaaccpopMaTopax nepeMeaaoro TOKa c paaoMKHyroll: BTopnqaoll: 

o6MOTKOll:) 1 qTo npHBOJlllT K BHTKOBbiM 3aMbi~aH~M, Ecnn 06MOTKH 

aarpy*eHbi, To nepeaanpsr*eHnsr aaaqnren&Ho yMeH&warorcsr IB-lOI. 

B · qerBeproU: rnaBe o6o6mea onbiT pa6oTbi aBTopa no peKoacT

pyKunn H pa3BHTHIO 6noK-CXeMbl B03Jleli:CTBHll: nyCKOBbiX opraaoB1 

a TaK*e nornqecKoll: qaCTH sneKTpnqecKHX 3aiiiHT CHCTeMbl nHTaHHR 

cnaxpocpaaorpoaa Ha opraHbi. ynpaBneansr, B KaqecTBe KOTOJ>biX nc-

non&aoBaHbi: 

a) cxeMhi raweansr nonsr reaepaTopoB; 

6) cxeMa ynpaBneansr npeo6paaoBarenn; 

B) KOpOTK03aMbiKaTen&; 

r) aaMbiKaTen& c conpoTnBneaneM, 

YKaaaHHbie opraHbi ynpaBneansr pa6oraroT na6npaTen&Ho B 

aaBncnMocTn or Bnna noBpe~eanll: nnn aeaopMan&aoro pe*HMa, 

Ha6npaTenbHaH nporpaMMa BKnroqaeT cnet:~yromne Boat:~ell:cTBHsr: 

1. ITepeBot:~ npeo6paaoBarensr B HHBepropHhill: pe*HM, 

2, ITepeBOll npeo6pa30BaTenR B HHBepTOpHblii pe*HM H BKniO-

qeane KopoTKoaaMbiKaTensr, oTKnroqeane KOHTaKTopoB raweansr nonsr. 
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3, ITepeBOll npeo6pa30BaTenH B HHBepTOpHbiH pe*HM1 BKnroqe

HHe aaMbiKarensr c conpoTHBneaneM, OTKnroqeane KOHTaKTopoB rawe-

ansr nonsr. 

4, 0TKnroqeHHe ueneii ynpaBneHHH npeo6pa30BaTenH, BKniO-

qeane aaMhlKaTensr c conpoTnBneaneM, oTKnroqeane KOHTaKTopoB 

raweansr nonsr, a B cnyqae Met:~neaaoro cnat:~a ToKa qepea BeHTH-

nn - BKnroqeane Kopor:KoaaMbiKaTensr. 

Ha pnc. 4 npnBet:~eHa onncbiBaeMaH 6noK-cxeMa, B peayn&Ta-. 
Te BHet:~peHHH CXeMbl C ·yKa3aHHOll: nporpaMMOll:, KaK noKa3biBaeT 

MHoroneTHHii onbiT aKcnnyarauiln, aBapnli:Hbie n aeaopMan&Hbie pe*n

Mhi C 6onbWHMH neperpy3KaMH BeHTHneij: YCTpa~HIOTCH 6e3 aBapnij:

HbiX paapyweanll:, qro ncKnroqnno npocTon · ycKopnTensr. 

0CHOBHbie peayn&TaTbl pa60Tbi COCTORT B cnet:~yromeM: 
. ' ' 

1. ITponaBet:~eH paaBepHyTbill: aaanna npoueccoB KOMMyraunn B 

Tpexcpa3HOH MOCTOBOii BhlnpHMHTenbHOll: CXeMe nnsr aKCnnyaTaUHOHHO

ro n aBapnli:HbiX pe*nMoB. Ha ocHoBaHnn peayn&TaToB aaannaa npet:~

no*eHa MeTOJlHKa pacqeTa ManhiX TOKOB 3aMbiKaHHH Ha 3eMniO JlnH 

CHCTeM nnTaHHR CHHXpocpa30TpOHa ll aHanornqHbiX ycTaHOBOK1 qTo 

noaBonnno: 

a) npet:~nO*HTb npOCTYIO CX9My H3MepeHHH ll KOHTponH TOKOB 

3aMbiKaHHR Ha 3eMnt0 1 Bbl~biBaiOIIIHX nOHBneHHe H H3MeHeHHe aCHMMeT

pHH Benymero Maranraoro nonn cnaxpocpaaor_poaa; 

6) npenno*HTb n paapa6oraT& ycoBepweacTBOBaHHbie cxeMbi 

aeMnHHbiX 3aiiiHT, Hane*HO pa60T8IDIIIHX1 . B TOM qncne H B 30Hax, 

B KOTOpb!X THllOBbie 3aU\HTHbie ycTpOiiCTBa He pa6oTaiOT, 

2. B _ornnqne oT H3BeCTHhiX cxeM npet:~no*eHo ncnon&aoBaTb 

MarHHTHbiH t:~ennrenb qacTOThi, pa6oraromnii Ha npnaunne , napaMeTpn

qecKoro peaoaaaca, qTo noaBonneT coanar& aeMnsrayro aamnry 

o6MOTKH B036Y*ll9HHH CHHXpocpa30TpOHa, o6nat:~aromyro nOBbiWeHHOii 

qyBCTBHTen&HOCTbiO, 
15 



. .J 

Pnc. 4. EnoK-cxeMa B03AeiiCTBHH aamnT cncTeMbi nnTaHHH o6MoTKH 

Boa6y~AeHHH Ay6HeHcKoro CHHxpo$aaoTpoaa. 

YcnoBHbie o6oaaaqeann aamHTHbiX ycTpoiicTB n arrrrapaToB: 

1 •. Pa 1 - OT OAHO$a3HOrO CpbiBa HHBepTopa1 BHTKOBbiX 38MbiK8HHii 

06MOTKH :=meKTpOMarHHTa H Ap. 2. Pa 2 - OT AByx$aaHoro Cpb!Ba 

HHBepTopa, neperpyaKH n nepeaanpg~eann MaranTa, reHepaTopa 

Cr-2, aBapHiiHoro CHSITHH B036y~eHHH reaepaTOpOB Cr-1 H Ap. 

3. Pa 3 - OT rnaBHbiX ABHraTeneii H reHepaTopoB Cr-1; BbiKni0-

'18Tenn npHMoro ToKa HB; 4. Pa-4 - oT neperpeBa o6MoTKH aneKT.,. 

pOMarHHTa, IIpH OTCyTCTBHH oxna~AaiOIIIeii BO):(bl1 IIOHH~9HHH.J:l8BneHHH 

aaoTa n Ap. 5. Krrr - KOHTaKTop raiiieHHH nong cr-1; 6;reaepaTop 

nnKoB, KOHTaKTop nnKoB; 7. YAP - KonhueBoii Tpnrrep; B. K -

. KOpOTK038MbiKaTenh; 9. 3 - 38Mb!K8Tenb Ha COIIpOTHBneHHe . 0,4 OM. 

10. EK-6noK-KOHTaKT KOHTaKTOpa YAP. 
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3. Ha pac'leTHO-aKcnepnMeH~anhHOro·aaannaa aBapniiawx 

pe~HMOB BbiS!BneHbl TepMH'IeCKH H AHH8MH'19CKH HeyCTOii'IHBbl9 

3BeHbSI rnaBHOii CX9Mbl npeo6pa30BaTemi. 

4. ilnH yny'IIIIeHHSI IIyCKOBbiX xapaKTepHCTHK CX9Mbl 38IIIHTbl 

. ' 

npeAnO~eHO HCIIOnb30B8Tb II8A9HH9 HBIIpSI~eHHSI Ha o6MOTK9 aneKTpO-

MBrHHTa oT npoTeKaromero TOKa. B peJKHMe OAHo$aaaoro onpoKH-

AhiBaHHSI HHBepTopa. ITpnMeHeHne cxeMbi rrycKoBoro opraaa, o6nana

romero KOM6HHHpOBBHHOii xapaKTepHCTHKOii Cpa6aTbiB8HHst ( HaiipS!-. 
~eHHe cpa6aTbiB8HHSI B ~YHKUHH TOKa MBrHHTa) H~KniO'I89T 6nOKH-

poBO'IHbie pene H IIOBbiiiiaeT H8A9~HOCTb. 38IIll!Tblo 

5. B OTnH'IHe OT H3BeCTHbiX CXeM peneiiHOii 38IIIHTbl AnSI HM

nynhCHbiX aneKTpH'19CKHX CHCTeM paapa60T8HO yCTpOiiCTBO Anst M8KCH

ManhHOii TOKOBOii 38IIIHTbl C BOnbTMeTpOBOii 6noKHpOBKOii Ha 6eCKOH

T8KTHbiX aneM9HT8X! .H8Cb!III8.IOIII9MCSI TpaHc$opMaTope H MarHHTHOM 

ycnnnTene c BHyTpenaeii o6paTHOii CBSI3hiO. 

6. Paapa60TBH8 KOHCTpyKUHSI IIyCKOBOrO opraHa 38IIll!Tbl OT 

):(Byx$a3HOrO OIIpOKH):(biB8HHSI HHBepTopa Ha MarHHTHOM aneMeHT9 1 

o6eCII9'1HB8IOIIIeM ceneKTHBHOCTb H ll8A9~llOCTb pa60Tblo 

7. ITpenno~eaa 6noK-cxeMa B03AeiicTBHSI aneKTpH'IecKnx aamnT, 

oTnnqaromastcsi rrpo.rpaMMHO,ii pa6oToii opra.lioB yrrpaBneHHSI rrpn paa

nH'!HbiX pe~M~x pa6oThi rrpeo6paaoBaTenst. ITpnMeaenne aToii cxeMbi 

o6eCII9'1HnO BbiCOKHii KOa$$HUHeHT HCIIOnb30BBHHst aHepr,eTH'ISCKOro 

o6opyAOB8HHSI CHHXpo$aaoTpOHa H COBpeMeHHhlii TeXHH'!eCKHii ypOBSHb 

ero o6cny~nBaHnSI. 
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