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Puc. 1. Ynpom;emrn.H 6JIOK-CXeMa CTa6HJIJI3HpOBamrnro HCTOqHHKa TOKa 



Ilpn BKmoqeHHH • TYM6Jiepa SAI "eeTh
11 

eeTenoe HarrpIDKeHHe 

rro.uaeTeH Ha rrepnwqHyIO eTopoey eHJionoro TpaHecpopMaTopa 1, a ero 

BTop11qm1e HarrpIDKeHH51 HeIJOJib3YJOTe51 M51 mITaHH51 6JioKa 

eTa6HJIH3aTopon HaIIpIDKemrn 2, BhIIlpJIMHTCJI51 3 H oeHOBHoro 

BhITTpJIMHTCJI51 5 . 
l13MCHCIDUI pe)KJIMa ynpanJieHH51 H IIOJI51pHOeTH TOKa B Harpy3Ke 

B03MO)Kl{hl TOJihKO B pe)KJIMC "pa3Marnnq11naHHe
11 

H IIpH OTeYTeTBHH TOKa B 

Harpy3Ke. Ilo3TOMY .D;JI5I Bb16opa pe)KJIMa ynpaBJICHH51 H IJOJI51pHOeTH TOKa 

B Harpy3Ke HC06XO.D;HMO rrepeKJIJOqaTeJih pe)KJIMa pa6oThl "pa6orn

pa3MarHHqnnaHHe" exeMhI ynpaBJieHH51 17 yeTaHOBHTh n IIOJIO)KCHHe 

"pa3MarHll'IHBaHHe". Pe)KJIM ynpanJieHH51 yeTaHaBJIHnaeTe51 

.unyxeeKI.J;HOHHhIM TYM6JiepoM SA2 (Ha 6JioK-exeMe IIOKa3aHa TOJihKO O,D;Ha 

ero. eeKI.J;H51), a IIOAApHOeTb TOKa Harpy3KH TYM6JiepoM 
11
IIOJIHPHOeTh

11 

( exeMa ynpaBJICHH51 ] 7), rroeJie 3TOro HeToqHHJ< TO Ka rrepeBO.UHTe51 B 

pe)KJIM "pa60Ta
11

• YeTai-i:onKa 3HaqeHH51 BhIXO.UHOro TOKa npoH3BO.UHTe51 

qeTbJpexpa3p51.D;HhIM KO.UOBhIM rrepeKJIJOqaTeJICM (rrpeo6pa30BaTCJih KO.UOB 

23) H na)KaTHeM KHOIIKH "yernnKa ToKa pyqHaH" (6JioK UAII 18) 
3arrHeb1BaeTe51 B perneTp xpaHCHH51 I.l,AI1. 

BKJIJOqeHHe H BhlKJIJOqeHHe TOKa Harpy3KH BhlTTOJIH51eTe51 KHOIJKaMH 

SBI "nyeK", H SB2 "eTon" eooTneTeTBeHHo. IlpH Ha)KaTHH KHOITKH SBI 

"nyeK" rrpoHeXO.D;HT BKJIJOqeHHe oeHOBHoro BhIITp51MHTCJI51 5. 
IIoeJie.uonaTeJihHbIH TpaH3HeTopm1ti: peryJimop 6 o6eerreqHnaeT 

perymtponaHHe TOKa B Harpy3Ke 19, a 6JIOK penepea TOKa 8 - H3MCHCHHe 

ero ITOJI51pHoeTH. 

B HeToqHHKe TOKa rrpe.uyeMOTpeHa MaKeHMaJihHa51 3aIIJHTa no TOJ<Y. 

C H3MepHTCJibHOro pe3HeTopa JO eHrnaJI noeTynaeT Ha exeMy 3aIIJHThl 13, 
ynpaBJI51IOIIJYJO peJICHHO-TpaH3HeTOpHbIM KJIJOqoM 12. IlpH npeBhllllCHHH 

TOKOM Harpy3KH l\taKeHMaJihHO .uonyeTHMOro 3HaqeHH51 (2.5 A) peJieHHO

TpaH3HeTOpHhlH KJI!Oq I-? pa3phIBaeT UCIIh IIHTaHH51 KOHTaKTopa 4, qTo 

npHBO.D;HT K BhIKJIJOqeHHIO TOKa B Harpy3Ke. 

IlpH BHClllHCM ynpaBJieHHH HeToqHHJ<OM TOKa TYM6Jiep SA2 

IIO.D;KJIJOqaeT BbIXO.U BHelllHero I.l,AI1 . 21 KO nxo.uy H3MepHTCJihHO

yeHJIHTCJihHOro 6JioKa 16. qepe3 perneTp nno.ua-BhlBO,D;a 20 n HeToqHHK 

TOKa IIOeTynaIOT eHrttaJihl ynparuiemrn H eo6HpaIOTe51 enrnaJihl 

.UHarnoeTHKH. 

PaeeMaTpnnaeMhIH HeToqHHK TOKa eo.uep)KJIT B OeHOBHOM 3JieMeHThl 

(y3JihI, 6JIOKH H .up.) .unyx THITOB: 3JICMCHThI eHJIOBOM H H3MepHTCJihHOM 

3JICKTPOHHKH H 3JICMCHThI uncpponou 3JieKTpOHHKU. 3JieMeHTbl. eHJIOBOll H 

H3MepHTCJihHOH 3JieKTpOHHKH o6pa3YJOT KOMITeHeaUIIOHHblll ern6HJIH3aTop 

rroeT051HHoro TOKa HenpephIBHOro .ueneTBH51, KOTOphlll, eo6eTBCHHO, H 

5IBJIHeTe51 rrpe,D;MCTOM o6e~eHH51 B HaeTOJIIIJCll pa6oTe. 3JieMeHThl 

UH<pponou 3JICKTPOHHKH o6pa3YJOT exeMy ynpaBJICHH51 HeToqHHKa TOKa, 

KOTOpa51 B .uaHHOM pa6oTe o6ey)K.D;aeTe51 B MHHHMaJihHOM o6beMe, 

4 ,; 
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I 
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} 

Heo6xo,D;HMOM M51 OIJHeaHH51 pa6oTbl HeTOqHHKa, TO eeTb rrpaKTwqeeKH Ha 

ypOBHe BhITTOJIH51eMhIX cpyHKUHM. 

PaeeMOTpIIM oeHOBHbie 3JICMCHThI eHJIOBOll 3JICKTpOHHKH, BXO.D;JIIIJHe 

B HeToqHHK TOKa. .umi IJHTaHH51 neex exeM HeToqHJIKa Tpe6yroTe51 

Heern6HJIH3HpOBaHHbie HeToqHHKH HanpIDKeHHJI + 10, +24 H +20B, 

ern6HJIH3HponaHHbie HeToqHHKH HanpIDKemUI +5, + 15 H -15B, a TaK)Ke 

peryJIHpyeMhitt ern6HJIH3HponaHHbitt HeToqHHK (18+22)B e 

H30JIHpOBaHHbIMH BhlXO,D;aMH. HeeTa6HJIH3HponaHHoe HanpIDKeHHe +20B 

IIOJiyqaeTe51 e IIOMOIIJhIO BhITTPJIMHTCJI51. 3, BhlIIOJIHCHHOro no TpCX<pa3HOU 

MOeTOBOll exeMe e CMKOeTHblM <pHJibTpOM (npHHUHITHaJibHaJI exeMa He 

rrpHBO.UHTeJI). Bee oeTaJibHble nanpIDKemUI no.rryqaIOTCJI n 6JIOKe 

ern6HJin3aTopon HarrpIDKemrn 2, npmru;HIIHaJihHaJI exeMa KOToporo 

rrpe,D;eTaBJICHa Ha pIIe. 2. 

EnoK ern6HJIH3aTopon HanpIDKemrn 2 eo.uep)KJIT 4 TpeXcpa3HbIX 

MOeTOBhIX BhITTpJIMIITCJIJI: VDI-VD6, VD7-VDI2, VD13-VDI8, H VD19-

VD24, 4 eMKOeTHhIX <pHJihTpa: Cl, C4, C6 H C8, a TaK)Ke 4 HHTerpaJibHhIX 

eTa6HJin3aTopa HarrpIDKeHH51: DAI -DA4. Crn6HJIH3Hponamn,1u HeToqHJIK 

rroeToJIHHoro HarrpIDKeHH51, eo.uep)KaIIJHH BhIIIpJIMHTCJih VD19-VD24 H 

umerpanhHbitt ern6HJIH3aTop DA4, o6eerreqHnaeT peryJIHponey BhIXO.D;Horo 

HanpIDKeHH51 ( e IIOMOIIJbIO rrepeMeHHOro pe3ueTopa R2) B Tpe6yeMhIX 

rrpe.ueJiax, a Tal()Ke IIMeeT H30JIHponaHHble · B.hIXO.UhI. Bee Heo6xo.D;HMhie .D;JI5I 

6JioKon 2 u 3 rrepeMeHHble Tpexcpa3Hbie HanpIDKeHIDI rro.ua10Te51 Ha 

rrpe.uHa3HaqeHHhie MJI 3Toro BXO.D;hl 3THX 6JIOKOB OT eooTBeTeTBYJOIIJHX 

o6MOTOK eHJIOBOro TpaHecpopMaTopa 1. 
CHJIOBOU TpaHecpopMaTOp ] eoCTOHT H3 TpCX O.D;HHaKOBhIX 

omrocpa3HbIX TpaHe<popMaTopon, BTopwqHhle o6MOTKH K0TOphIX eoe,D;HHCHbl 

eooTBeTeTBYJOIIJHM o6pa30M .D;JI5I IIOJiyqeHHJI Heo6xo.D;HMhIX Tpexcpa3HblX 

HarrpIDKeHHH, a rrepBJ1qHbJe o6MOTKH, eoe,D;HHCHHhle .D;OJDKHI,IM o6pa30M, 

IIO.D;KJIIOqaJOTeJI K Tpexcpa:mou eHJIOBOU eeTH. KpoMe ynOMJIHYThIX BbIIIIe 

o6MOTOK, He06XO.D;HMhlX .UAA 6JIOKOB 2 lI 3, TpaHecpopMaTOp I HMeeT 

o6MOTKH .D;JI5I OeHOBHOro BhlIIpJIMHTeJI51 5 . . 3nt o6MOTKH IT0.D;KJIJOqaJOTeJI K 

BhIBO.D;aM nepeMeHHoro HanpIDKeHHJI BbITTpJIMHTeAA 5 (VDI-VD6 Ha pHe.3) 

qepe3 HOpMaJihHO pa30MKttyThle K0HTaKThl KM KOHTaICT0pa 4 (pne.3) 3.D;eeb 

)KC ITOKa3aHbI I~eIIH ynpaBJiemUI K0HTaKTOpOM 4, (IIPHHUHIIHaJihHaJI exeMa 

TpaHecpopMaTOpa I He rrpHBO.D;HTCJI). 

KaK )')Ke YJ<a3hlBaJIOeb, oeHOBOU MeToqHHKa T0Ka JIBJI5Ie'l'eJI 

KOMIIeneaunofJHblll eTa6HJIM3aTop noeTOJIHHOro TOKa HerrpephIBHOro 

.ueiieTBH51. 3ToT TMII CTa6HJIM3aTopa xapaKTepM3yeTeJI 0THOeMTCJlbH0 

60JihlllHMH qorepJIMH MOIIJHOeTu, HO rrpaKTwqeeKM He eo3,D;aeT 

3JICKTpoMarnHTHblX IIOMCX. O6na,n;aIOIIJMe 6onee BhieOKHMH 

3JICKTpwqeeKUMH II Maeeora6apHTHbIMH IIOKa3aTeJIJIMM eTa6HJIH3aTOphl 

HMIIYJiheHoro .ueueTBH51 xapaKTepH3YJOTe51 IIOBhllllCHHbIM . yponHeM 

3JICKTpOMarHHTHbIX ITO Mex,. qio IIJIOXO eonMeIIJaeTeJI e M3MepHTeJihHhlMM 

eIIeTCMaMU BhieOKOM lJYBeTBHTeJibHOCTH. 
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Pttc 2. IlpHHUHilHaJibHaH cxeMa 6JIOKa cTa6HJIH3aTOpOB HanpIDKeHIDI 
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OcHOBHhIMH Y3JiaMH 06cY)K.UaeMoro CTa6HJIH3aTopa TO Ka 

HerrpephIBHOro }leHCTBIUI HBJIJieTCJI TpaH3HCTOpHbIH peryJIJITOp 

IIOCTOfilIHOfO T0Ka 6, H3MepHTeJibHhIH rrpeo6pa3oBaTeJib TTOCTOHHH0ro TOKa 

7, H3MepHTeJihH0-YCHJIHTeJibHhIH 6JIOK 16 H HCToqHHK onopHoro 

HanpIDKeHHH, pOJib KOToporo BblTTOJIHHIOT BHyTpeHHHH 18 HJIH BHellIHHH 

21 umppo-aHaJIOf0Bhie npeo6pa30BaTeJIH. 

Ha pHC. 4 npe}lcTaBJieHa npHHUHTTHaJibHaJI cxe~rn CHJIOB0ro 

TpaH3HCT0pHoro 6JioKa, co.11.ep)Kamero 5. TpaH3HcTopoB KT808, 

BKJIJOqeHHhIX napaJIJieJibH0. CttMMeTpHpOBaHHe napaJIJieJibH0 pa60TaIOIUHX 

CHJIOBhIX TpaH3HCTOp0B o6ecneqHBaeTC51 C TTOM0IUbIO CTaH)].apTHhIX cpe)].CTB 

[I].· B cHJioBoti uenH K8)KJJ.oro H3 TpaH3HcTopoB. BKJIJOqeH TTJiaBKHti 

npe}lOXpaHHTeJib, c TT0M0IUhIO K0T0poro OTKJIJOqaeTCH npo6HBllIHHCJI 

TpaH3HCT0p. Ilpo6oti TpaH3HCT0pa HHJJ.HUHpyeTCH CBeqeHHeM 

coorneTcrnyroiuero cBeTo~tto.11.a. TpaH3HcTopbI VTI -VT5 ycTaH0BJieHhl Ha 

pe6pHCTOM paJJ.HaTope H3 aJIIOMHHHH, pa3MepbI K0Toporo l 70xl I 0x60 MM. 

B TpaH3HCTOpH0M peryJIJITope 6 HCTT0Jlh3yeTC51 )IBa TaKHX 6JIOKa, 

BKJIJOqeHHhIX napaJIJieJihHO. TpaH3HCTOpHbIH peryJIJITOp 6 pa6oTaeT npH 

ecTeCTBeHH0M B03JzyllIH0M OXJia)KJJ.eHHH. OJJ.HHM H3 Tpe6oBaHHti K 

HCToqHHKy T0Ka HBJIJieTCJI Tpe6oBaHHe MH0f0CYTOqHoti HenpepbIBHOH 

pa60TbI, TT03T0MY ycTaHOBJieH o6JierqeHHbIH pe)KHM pa60Thl CHJI0BhIX 

TpaH3HCT0p0B. IlpH BhIX0)].e H3 CTp0H l -3 CHJI0BbIX TpaH3HCTOpOB B 

rrpouecce MH0fOCYTOqHoro ceaHca HeT Heo6XOJJ.HMOCTH BhIKJIJOqaTb 

HCTOqHHK T0Ka paHbllie HaMeqeHH0ro cpoKa 0KOHqaHHH 3KcrrepHMeHTa. 

IlpHHUHTTHaJibHaH cxeMa H3MepHTeJibH0 - ycHJIHTeJihHOro 6JIOKa 

(HYE) 16 noKa3aHa Ha pHc. 5. HYE 16 co.11.ep)KHT cxeMY cpaBHeHHH 

(DAI), ycHJIHTeJih HarrpIDKeHHH (VT2) H 3MHTTepHhrti noBTOpHTeJih 

(VT4,VT6). BhIXOJJ.Hoe HanpIDKeHHe HTTTTT (Uun) H orropHoe HanpIDKeHHe 

(Von) TT0]laIOTCJI, CO0TBeTCTBeHH0, Ha HHBepTHPYJOIUHH 2 H 

HeHHBepTHpYJOIUHH 3 BX0JJ.hI DAI. HanpIDKeHHe paccomacoBaHHJI c 

Bhixo.11.a 6 DAI nocTYfiaer Ha BXOJJ. ycHJIHTeJIH HanpIDKeHHJI VT2, K BhIX0JJ.Y 

KOTOporo IIO}lKJIJOqeH BXOJJ. COCTaBHOfO 3MHTTepHoro TTOBTOPHTeJIH 

VT4,VT6. BhIXOJJ. 3MHTTepHoro IIOBTOpHTeJIH VT6 qepe3 KoHTaKT Ob 

pa3oeMa X2.3 coe.1].HHeH C ynpaBJIHIOIUHM BXOJJ.OM TpaH3HCTOpHoro 

peryJIJITOpa TT0CTOHHHoro TOKa 6. Ea3a TpaH3HCTOpa VT4 TTOJJ.KJIIOqeHa K 

KOHTaKTY 6a (pa3oeM X2.3), KOTOpbIH qepe3 u:errb KoppeKI..1,HH 22 COe)].HHeH 

c COOTBeTCTBYJOIUHM yqaCTKOM (cM. 6JIOK- cxeMy pHC. 1) TOKOBOH u:errH 

HCTOqHHKa TOKa. 

.UenoqKa VDSCS H VD7Cl4 CJiy)KHT JJ.JIH <pHJihTpaQHH HarrpIDKeHHH 

+85B. )].110.11. VD5 npe.11.oxpaHHeT TpaH3HCTOp VT2 OT neperpy3KH rro T0Ky 

npH rrpo6oe npoMe~KOB KOJIJieKTop - 6a3a TpaH3HCTopoB VT4,VT6. 

UenoqKH Rl 1 Cl, R22C9Cl0 HBJIHIOTcH uenHMH qacToTHoti KoppeKUHH B 

KOHrype CTa6HJIH3aQHH TOKa. 

3aIUHTa MHKpocxeMhI DAI npH Bhrxo.11.e H3 CTpOJI TpaH3HCTopa VT2 

ocyrnecTBJIJieTCJI c noMOIUhIO u:enoqKH R23VD 1: oHa 06ecneq11BaeT 

8 

If, 
i\, 

1,· 
j 

X1.2CX1.3J 9 
Pn-14-30 

C5-6Jc +B5B 

vn 1\2 FUi 
I 
I 
I 
I 

an 150 ~2- ··--· . I I I 
vr2 1\5 

I 
' ~~ 

KT80B 8.2 I 
(D I a:: 

VO3 1\4 I 
il7X 150 

An307A I 
vn RB FU3 I 

I 
I 
I 
I --

,.___,, Hrl.Jl<JF H I I il7X 150 
Vf4 R11 FU4 I 

I 
I 

I : il7X 
Af1307A . . I 

vr5 f'..14 FU5 C 1-2J c l+I 
I 
HaeP. ,----, ,---, 

KT80B 

VO9 f'..13 
~, r-:--, I I tr-...t\ I I 

1 o 1:fnp. pe2.. 

Pwc.4. IIpmru;umiaJihHaJI cxeMa cHJioBoro TpaH3HCTOpHoro 6noKa 

9 



Ct 

100 

~ 
a 
> 

C8 In+ R22 

,~00.0 / I !Bk • 9 0a • 120 

CL0 

cg + I 100 .. 0 
LS --

X2.3 

Pn-i-4.-30 

oA' i :il l;l ~ I git,; I i2°; ± >'rl!f ~L;J.., >T~ _j_ 

!Be' _j_ 

"I" ~ a 
Q > 

.. 
~ 
Cl 

t(,;14 =1 !; 
Ti00 .. eg g 

x90B V M 

""" 4 I ,, ) 
' VI 7) 

~) 
Ml 

6 XI 
1 Pn-15-9 

~~ 
M2 8 

-l v, ) 
w. p 

• > 

~. 

I . 
8a + +] MDA? 

9b i I k 

7a ~ U n·od 

I 
7b i Uc••• 

I 
I 

7 c J LJ MOd 

Bb T I k 

T • 
8c ++I t-taz..D 

100 + ~asa 
J 0b _ !fog_ P•a. 

PHc.5. llpmru;mmarrhHa5I cxeMa H3MepHTeJibHo-ycIUIHTeJibHOro 6JIOKa 

orpaHlI'IeHH:e HarrpIDKeHH:51, rrocryrra10rn;ero B 3TOM c.nyqae Ha BbIBO.IJ; 6 

DAI .n;o 6e3orracHoro .D;JIJI DAI ypoBH5I. 

I1faMepHTeJibHbIH npeo6pa30BaTeJib 7 BblllOJIHeH Ha OCHOBe 

MarHHTHoro Mo,n;yJI5l.Topa c y,n;BoeHH:eM 11acTOTbI. llpeHMyrn,ecTBa 111111T 

3TOro THlla nepe.n; .n;pymMH xopoIUo ll:3BeCTHbI [2]. 111111T 7 co.n;ep)KIIT 

MarHHTOMO.IJ;YJUill;HOHHbIH y3eJI (MMY) H 3JieKTpoHHyIO cxeMy. llo 

KOH_CTPYKTHBHOMY HCllOJIHeHHIO MMY H cxeMOTexHH:11ecKHM peIUeHH5IM 

o6cy)l{)];aeMbIH 111111T O'IeHb 6JIH30K K paCCMOTpeHHOMY B pa6oTe [3]. 

Ha pHc. 5, KpoMe npHHIJ;HllIIaJibHOH cxeMbI HYE, npe.n;cTaBJieHa 

TaIOKe npIIHU:IITIIIaJibHaJI cxeMa MMY. MMY co.n;ep)KJIT pa6011He 

MarHH:TonpoBo.IJ;bI Ml II M2 , cooTBeTcTBeHHo, c MO.D;YJI5IU:HOHHbIMII 

o6MoTKaMII WI H W2 Ha HIIX, TaK Ha3brnaeMbIH MarHH:THhIH 3KpaH M3, a 

TaIOKe o6MOTKH II3MepHTeJibffYIO W11 II KOMlleHcaU:IIOHHyIO W ,c • 

JXn:51 llOJIHOTbI OllIICaHIUI CHJIOBOH 'IaCTH HCTO'IHHKa TOKa 

Heo6xo.n;HMo paccMoTpeTh ern;e 6JioK peBepca TOKa 8. 
EJIOK peBepca TOKa 8, KaK llOKa3aHO Ha 6JJOK - cXeMe puc.l, 

BKJIIO'IeH Me)l(,[(y Bbl:X0,11.0M KOMlleHcan:IIOHHOro CTa6IUIII3aTopa TOKa H 
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Harpy3KOH 19. TaKaH CTPYKTYPa MO)KeT 6bITb npHMeHeHa B BbICOKOTO'IHblX 

CTa6HJIH3aTopax TOKa TOJibKO npH OTCYTCTBHH B 6JIOKe 8 TOKOB YTe'IKH. B 
npOTHBHOM cnyqae KaqecTBO CTa6HJIH3aUHH TOKa B Harpy3Ke 6y.n;eT 

cyrn,ecTBeHHO yxy.n;weHo. EJIOK peBepca TOKa 8 6bIJI pa3pa6oTaH C yqeTOM 

3TOro Tpe6oBaHII51. 
Ha pHC. 6 npHBe.n;eHa ero llpHHUHllHaJibHUH cxeMa. CHJIOBaH qacTb 

6JioKa peBepca TOKa 8 npe.n;cTaBJIHeT co6oil: MOCTOBYIO cxeMy, co.n;ep)KaIIJ;YIO 

4 6eCKOHTaKTHblX KJIIO'Ia ( COCTaBHEie TpaH3HCTOpbl Vf1Vf3, Vf2Vf4, 

Vf5Vf7 H Vf6Vf8) H 4 KoHTaKTHhIX KJIIO'Ia ( KVI.1, KVI.2, KV2. l II 

KV2.2). CTpII 3TOM Ka)K.IJ;Oe llJieqo MOCTOBOH cxeMbI co.n;ep)KJIT ,n;Ba 

coe.n;HHeHHbIX nocJie,n;oBaTeJibHO KJIIO'Ia, O.D;HH H3 KOTOpbIX 5IBJI5IeTC51 

6eCKOHTaKTHbIM, a .n;pyroil: - KOHTaKTHbIM. KomaKTHble KJIIO'IH 5IBJI5IIOTC51 

KOHTaKTaMH 3JieKTpoMarnnTHhIX nonHpH3OBaHHhIX pene KVl H KV2, Ha 

o6MOTKH KOTOpbTX qepe3 COOTBeTCTBYIOIUHe KOHTaKTbl pa3oel\ta X2. l 

no,n;aIOTCH B036y)K)J,aIO[UIIe 11MllYJihCbl Hanp5J)KeHl151 OT cxeMbl ynpaBJieHH5I 

17. B o6cy)K)J,aeMoH MOCTOBOH cxeMe 3anepTb1e 6ecKOHTaKTHbie KJIIO'Il1 

MOfYT 6bITb OTKJIIO'IeHbl c llOMO[UbJO KOHTaKTHbIX KJII01rei1 no CHrHaJiaM 

cxeMbl ynpaBJieHl151, np11 3TOM Bee 3aMbIKaHl151 II pa3MblKUHl151 KOHTaKTHblX 

KJIJO'IeH npoHCXO.IJ;ITT np11 06ecT011eHHbIX KOHTaKTHbTX KJIJO'Iax. llp11 

pa3MbIKUHHH KOHTUKTHOro KJIJOlJa pa3pbrnaeTC51 uenb, 'qepe3 KOTOPYIO 

npoTeKaeT TOK YTe'IKH COOTBeTCTByJOrn;ero 6ecKOHTaKTHOro KJIJO'Ia. 

B pe)KHMe ''pa3Marnwnrnamre" B Te'Iettne Bcero npouecca 

pa3MarHn1111Batt115I BKJIJ011em1 Bee 4 KOHTaKTHhIX KJIJO'Ia (KVI. l, KVl.2, 

KV2.l, KV2.2). EecKOHTaKTHbie KJIJO'IH B npouecce pa3Marn111111BaHHH 

BKJIJO'IaJOTCH 11 BbIKJIJO'IaJOTCH C qacTOTOH ~0,1 ru nonapHO no O11epe.n;11: 

KOr.n;a BKJIJO'IUJOTCH KJIJO'IH Vfl Vf3 11 Vf6Vf8, TO KJIJO'IH Vf2Vf4 11 

Vf5Vf7 BbIKJIJO'IaJOTCH, a nocJie BKJIJOtJeHHH KJIJOtJeH Vf2Vf 4 11 Vf5Vf7 

KJIJO'IH Vfl Vf3 11 Vf6Vf8 BhIKJIJO'IaJOTCH, a 3aTeM Bee· noBTopHeTC5I. B 
pe)KJIMe "pa6oTa" COCTO5IHHe Bcex KJIJOtJeH. onpe,n;eJIHeTCH llOJIO)KeHHeM 

TYM6Jiepa "noJI5IpHOCTb": npH O.D;HOH llOJIHPHOCTH BKJIJOtJeHbI, Hanp11Mep, 

6eCKOHTaKTHble KJIJOtJl1 Vf1Vf3, Vf6Vf8 11 KOHTaKTHbJe KJIJO'Il1 

KVl. l ,KVl.2, a ocTaJihHbie - BhIKJIJOtJeHb1; npH .n;pyroil: noJ1HpttocT11, 

ttao6opoT, BKJIJOtJeHbI Vf2Vf 4, Vf5Vf7 11 KV2.1, KV2.2, a .n;pyrIIe 

BblKJIJOtJeHbl. I1HhIMH CJIOBaMH, .IJ;JIH 113MetteHH51 TTOJJHpHOCTH TOKa B 

ttarpy3Ke tteo6xo.n;l1MO H3MeHHTb COOTBeTCTBeHHO COCTO51Hl151 Bcex KJIJOqeiJ:. 

YnpaBJieHHe 6ecKOHTUKTHblMl1 KJIJO'IaMl1 TaK)Ke ocyrn,ecTBJIH:eTCH 

cxeMoH ynpaBJJemrn 17. B cxeMe ynpaBJieHHH · 17 HMeJOTCH ,n;Ba KJIJOtJa 

(KJI!O'IH 1 H 2), KOTOpb!e cneuHaJibHO npe.n;tta3Ha'IeHbl MH ynpaBJiemrn 

6eCKOHTUKTHbIMH KJIJOtJaMH 6JJOKa peBepca TOKa 8. llpH HOpMaJibHOH 

pa6oTe cxeMbl ynpaBJieHH5I 17_ MO)KeT 6b!Tb 3UMKHYT JIH6o KJl!OlJ I, .rm6o 

KJIJO'I 2, O.D;HOBpeMeHHOe 3aMblKUHHe o6oux KJIIO'IeH npoHCXO.D;HT npH 

BO3HHKHOBeHHH HeHcnpaBHOCTeH. B 6J10Ke peBepca TOKa 8 HMeeTCH 

rettepaTop nepeMeHttoro ttanpH)KeHHH npHMoyroJibHOH cpopMbI (DD!, 

DD2, Vf9-Vfl4), K BblXO.D;HbIM BbIBO.IJ;UM KOToporo qepe3 .IJ;HO.IJ;bl 
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VD1,VD2 H VD3,VD4 no.ucoe.uHHeHhI, cooTBeTCTBeHHo, nepBHqHhie 
o6MOTKM HMITyJihCHhIX TpaHccpopMaTopoB Tl H T2. CpeLl,HHe BhIB0Ll,hI 
yicaJaHHhIX o6MoTOK qepe3 K0HTaKThI lb H 2b pa3'he~rn X2.l coe.uuHeHhI, 
C00TBeTCTBeHH0, c Kmoqa~m 1 u 2. 

Ilpu JaMhIKaHHH Kmoqa 1 cpeLl,HHH BhIB0LI. nepBuqHoH o6MOTKM Tl 
coeLl,HIDieTCH C o6mett IIIHHOH, BCJieLl,CTBHe qero K 3TOH o6MOTKe 
Il0Ll,B0Ll,HTCH nepeMeHH0e HanpIDKeHHe. CoOTBeTCTBeHHo, Ha BhIX0Ll,ax 
BhIIlPHMHTeJieH VD5-VD8 H VD9-VD 12 no@JimoTcH noJI0)l(JITeJihHhie 
HanpIDKeHHH, K0T0pbie HBJUIJOTCH 0TilHpaIOIIJHMH MH 6ecKOHTaKTHhIX 
KJIIOqeti VT2VT4 H VT5VT7. AHanomqHo npH JaMhIKaHHH KJI10qa 2 
0TilHpaIOIIJHe HanpIDKeHIDI Il0HBJIHIOTCH Ha ynpaBJIHIOIIJHX BX0Ll,ax 
6ecKoHTaKTHhIX KJIIOqeti VT1VT3 H VT6VT8. 

BpeMeHHhie ucnhITaHHH pa6oqero o6paJua o6c)')KJ(aeMoro HcToqHHKa 
T0Ka 6bum npoBeLl,eHhI B arrpeJie-HIOHe 1996 ro.ua Ha aBT0MaTH3Hp0BaHH0M 
HJMepHTeJihH0M cTeHLl,e, BhIIl0JIHeHH0M B CTaHLl,apTe KAMAK. B CTeHLl,e 
ucnoJihJoBaHhI IIK IlpaBeu-16 H uu¢poBOH B0JihTMeTp B7-34, a TaIOKe 
KaTyIIIKa conp0THBJieHHH H3MepHTeJibHaJJ: o6pa3UOBaJJ: THna P321 1,0 OM. 
Ha pHC. 7 npeLl,CTaBJieHhI BpeMeHHhie JaBHCHM0CTH TO Ka MJJ: Tpex 3HaqeHHH 
ycTaBKM: 0, 1, 0,5 H 1,0A. Bh16er ToKa npaKTuqecKM JaKattqHBae-rcn: qepeJ 

1,5 qaca Il0CJie BKJIIQqeHHJJ: HCT0tJHHKa H C0CTaBJIJJ:eT 2,5x10-3, 1,6x10-4 n 

lx10-
4

, coorne-rcrnettHo, LI.JlJJ: ycTaB0K 0,1, 0,5 n l,0A. ,Upett¢ Ja 

nocne.uyromne 6 tJaC0B pa60ThI C0CTaBJIJJ:eT 0,8x10-4 ( Ll,JIJJ: )'CTaBOK 0,1 n 

0,5A) H 0,5x10-4 ( MH ycTaBKM 1,0A ). 
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