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nponopUH0HanbHb!X KaMep 

13 - 11810 

npencTaBneH0 Oil!iC8HHe perynnpyeM0l"O BblC0K0B0nbTH0l'0 IICT0'IHHK8 

n·HTBHIISI nnsi nponopUH0HanbHbIX K8Mep C Bb!X0ilHblMH HanpSl)KeHHSIMH 0-;-6 KB 

H T0K0M ttarpy3KH no 200 MKA, C ycTp0llCTBBMH 381IlHTbl OT neperpy30K 

CBM0l'0 HCT0'IHIIKB II Harpy3KII. np11nenel!bl np!iHUHilllBnbHble cxeMbl H xa

paKTepHCTHKH ycTpollCTDa. 

Pa6oTa Bblil0nHeHa B OTnene H0BblX MeT0il0B ycxopeHHSI O11HII. 

flpenpl!HT 06bE!Ill!HeHHOro IIHCTl!TyTa sinepHblX 11ccnenoaaH11ii. Ily6Ha 1978 
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IllHpOKOe npHMeHeHHe npoBonoqHhIX nponop:u;HOHanLHhIX 

KaMep B 4iH3HqecKHX 3KCnepHMeHTax CBH3aHO, B nepBylO 

oqepe.n;L, C xopOWHM BpeMeHHhIM H npocTpaHCTBeHHhIM 

pa3peweHHeM 3THX ,n;eTeKTOPOB. B HaCTOHI:Qee BpeMH npo

nop:u;HOHanLHa.H KaMepa npe.n;cTaBnHeT co6oii cno)KHLIH H 

,n;oporOCTOHI:QHH npH6op, a HCnOilb3OBaHHe 6onhlIIOro KOnH

qecTBa KaMep B 3KCnepHMeHTax npe,D;'bHBnHeT cephe3Hhle 

Tpe6oBaHHH K BblCOKOBOilhTHOMy HCTOqHHKy nHTaHHH. 

HcToqHHK BblCOKOBOilhTHOro Hanp.H)KeHHH ,!J;Oil)KeH HMeTb 

KpoMe xopoweii cTa6HnLHOCTH H ManLIX nynLca:u;uii Ha,n;e)K• 
HYJO 3aI:u;HTY npH neperpy3Kax no TOKY H Hanp.H)KeHHlO, 

BO3MO)KHOCTb H3MepeHHH Hanp.H)KeHHH H TOKa. B Harpy3Ke. 

Ilocne.n;Hee He TOilbKO o6ycnoBneHO KOHTponeM 3a COCTOH • 

HHeM pa60Thl KaMephI, HO nO3BOn.HeT H3MepHTb OCHOBHhle _, 
xapaKTepHCTHKH: K034iiliH:u;HeHT ra3OBoro ycHneHHH, pa3Me-

pb1 nnaTo H ,n;p. ,D;m1 npe,n;oTBpaI:QeHHH cnyqaiiHoii no,n;aqH 

BbICOKOro Hanp.H)KeHHH Ha KaMepy HCTOqHHK ,IJ;Oil)KeH HMeTb 

6noKHPOBKy. IlpH HCnOilb3OBaHHH B 3KCnepHMeHTe 6onhlIIOro 

KOnHqecTBa KaMep no.HBn.HeTCH Heo6xo,n;HMOCTb ynpaBneHHH 

HX pa60TOH OT 3BM. 
B OT,n;ene HOBLix MeTo,n;oB ycKopeHHH OH.HM pa3pa60TaH 

BbICOKOBOilbTHhIH HCTOqHHK HanpH)KeHHH ,n;n.H nponop:u;H0Hanh -
HhlX KaMep, y,n;oBneTBOPHlOl:QHH npHBe,n;eHHblM BhIWe Tpe6o
BaHHHM. cl>yHK:QHOHanLHa.H cxeMa HCTOqHHKa npHBe,n;eHa Ha 
puc. 1. 

OH nocTpOeH Ha OCHOBe BhICOKoqacTOTHoro npeo6pa30-
BaTenH, co,n;ep)KaI:Qero 3a,n;a101:QHii reHeP.aTop Jr c qacToToii 
6 KI'll H ycHnHTenL MOI:QHOCTH YM 711. IlocTyna101:Qee co 
BTOpHqHOH o6MOTKH ycHnHTen.H BblCOKOe Hanp.H)KeHHe BbIIl· 
PHMn.HeTCH no cxeMe y,n;BoeHHH /CY/. l.laCTh BhlnpHMneH-
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Puc.}. '1>YHKlJU011allbllaJl cxeMa ucmO'lHUKa 8blC01<080llbmH020 
11anpJ1xe11uJ1. 

Horo HanpJl)KeHHJI, CHHMaeMaJI' C .D,eJIHTeJIJI HanpH:>KeHHJI ,ll,H, 
cpaBHHBaeTCJI c onopHbIM, H CHrHaJI OWH6KH nocne YCHJieHHJI 

ynpaBJIJ1e7 ypoXO.IJ.HbIM TpaH3HCTopoM JIHHeiiHoro cTa6HJIH3a

Topa JIC 
2 • O.D,HOBpeMeHHO HanpH:>KeHHe, CHHMaeMoe c .D,e

JIHTeJIJI, nocTynaeT Ha cxeMy H3MepeHHH CH, KOTopaJI 

ynpaBn.1eT cxeMol 3aUU1n,1 C3. H3Mep.1eM1:.1e ypoeHH Bb1xo.D,

Hblx napaMeTpOB no.D,alOTCJl Ha BblXO.D,Hble pa3'beMbl HCTO'IHH

Ka, K KOTOpbIM IlO.D,KJIIO'lalOTCJI BHeWHHe H3MepHTeJibHbie 

ycTpoiicTBa. CxeMa 3aI.QHTbI 6noKHpyeT BblXO.D. JIHHeiiHoro 

CTa6HJIH3aTopa H ynpaBJIJleT CBeTOBOH HH.D,HKauHeH,KOTopaJI 

CBH.D,eTeJibCTBYeT O HaJIH'IHH BLIXO.D,HOro Hanp.1)1CeHH.a HCTOl{

HHKa H yKa3blBaeT npH'IHHY cpa6a TblBaHHJl 3aI.QHTHblX 3Jie -

MeHTOB. 

CxeMa 6noKHpOBKH Cli He .D,onycKaeT IlOJIBJieHHJI BbICOKO

ro HanpJl)KeHHJI Ha BblXO.D,e .HCTO'IHHKa npH ero BKJIJO'leHHH 

B CJiyqae, KOr.D,a onopHoe HaDpJl)KeHHe OTJIH'IHO OT HyJieBoro. 

IlpHHUHnHaJibHaJI cxeMa BbICOKOBOJlbTHOH CTa6HJIH3aUHH 

HCTO'IHHJCa noxa3aHa Ha puc. 2. 3a.D,aJOI.QHB reHepaTop 

BhlDOJIHeH no .D.BYXTalCTHOH cxeMe Ha TpaH3HCTopax T6, 'I 7 
H TpaHCQ;IOpMaTope 'Ip 1° HMnyJibCbl C 3a.D,aIOI.Qero reHepaTopa 

no.D,aIOTCJI Ha TpaH3HCTOpbl 'IS , T g ycHJIHTeJIJl MOIUHOCTH. 

BbIDPJIMHTem. no cxeMe Y.D.BOCHHJI co6paH Ha .D,HO.D,ax ,l.15,,l.16" 

Ha BblXO.D,e BhlDP.IMHTCJIJl: ycTaHOBJieH IT -o6pa3HblH_.D,eJIHTCJib 

(R 
1 

7R 
7 

) , C O.D,Horo nneqa KOTOporo HanpJl>KCHHe DO.D,aeTCJl 

4 

/ 

Ha BXO.IJ. onepaUHOHHOrO yCHJIHTeJIJI Yl t ynpaBJIJlJOIUero 

TpaH3HCTOpaMH T 17T 5 JIHHCHHOrO CTa6HJIH3aTopa. BbIXO.D,

HOe HanpH:>KeHHe JIC ycTaHaBJIHBaeTCJl c noMOJUblO JIH6o 

MHoroo6opoTHOro noTeHUHOMeTpa, JIH6o UHQ;lpo-aHanoro

Boro npeo6pa3oBaTeJIJI / co BXO.IJ.Horo pa3'beMa P 2 /. 

B cnyqae aBapHHllblX CHTyaunii B HCTO'IHHKe HJIH Ha ero 

BbIXO.D,e CHrHaJIOM OT cxeMbl 3aJUHTbl BKJIIO'laCTCJI qepe3 

KJIIO'leBble cxeMbl Ha TpaH3HCTopax TlO 7 'I 12 THPHCTOP ,l.14 • 

IlpH 3TOM TOK KOpOTKOro 3aMblKaHHJI JIHHCHHOrO CTa6HJIH~ 

3aTopa nepe)KHraeT npe.D,oxpaHHTeJib Ilp, CHHMaJI TaKHM 

o6pa30M HanpJ1:>Ke1rne' IlHTaromee yCHJIHTeJib MOJUHOCTH. 

C BblXO.D,HOro II- o6pa3HOro .D,eJIHTeJIJI HCTO'IHHKa c1rn

MaIOTCJI .D,Ba ypOBHJI HailpJl)KeHHJl Ugl'Ug2 ,KOTOpbIC 3aTeM 

no.D,aJOTCJI Ha cornacyromHe IlOBTOpHTeJIH Y l, Y2 cxeMbl 

H3MepeHHH /puc. 3/. 
CHrHaJI u gl COOTBCTCTByeT BbIXO.D,HOMY nanp,nKeHWO 

H IlOCJie npOXOJK,lleHHJI onepaUHOHHoro yCHJIHTeJIJI Yl noc

TynaeT ua BbIXO.IJ.HOH pa3'heM P3 H KoMnapaTopK 1 • KoMna

paTop ynpaBJl.lJeT cBeToBoii HHAHKauueii /M2, Jll/, CBH.D.e

TeJibCTBYJOI.Qeii O HaJIH'IHH uanpJ1)KeHHJI Ha BblXO.D,e HCTO'IHH

Ka. O.D,HOBpeMeHHO CHrHaJI, COOTBeTCTBYJOIUHH BblXO.D,HOMY 

YPOBHJO IlOBTOpHTem1 y 1, IlOCTynaeT ua .D.HQ;IQ;lepeHUHam~HbIH 

YCHJIHTeJib Y3 ,I\JIJI H3MepeHHJI BblXO.D,HOro TOKa HCTO'IHHKa 

K Ha cxeMy KOMnapaTopa, COCTOJIIUYJO H3 cornacyJOIUHX 

HCTOKOBblX Il0BTo:g_HTeJieH T 
1 

H MHKpocxeMHOro KOMnapa

Topa H CJiy)Kamyro .D,JIH cpaBHeHHJI ero C 3a.D,aHHI,IM onopHbIM 

nanpa)KeHHeM J%
1
rTiocJie.D.Hee no3BOJIHeT opraHH3oBaTb cpa-

6aTblBanHe 3aJUHTHbIX H HHJJ;HKaUHOHHbIX 3JieMeHTOB HCTO'{

HHKa C qlHKCHPOBaHHbIM npeBbIWeHHeM BblXO,I\HOro HanpJl)Ke

HHJI HCTO'IHHKa Ha.D, 3a;:i;aHHbIM BO BCeM ,nHaila30He. KoMna

paTOP K4 ynpaBJIHeT HHAHKaUHOHHblMH 3JieMeHTaMH /Ml, 

M2, JI3/ H CBOHM CHrHaJIOM OTKpbrnaeT 3aJUHTHbIH THPHCTOP 

~ I puc. 2/ JIHHeiiuoro cTa6unH3aTopa qepe3 AHO.IJ. ,l.1 3• 

HanpH:>KeHHe BTOporo nne'la II - 06pa311oro .D,eJIHTenn 

lknocne no~TopuTem1 Y2 nocTynaeT Ha ycHJIHTeJib Y3, 

BbIXO.D,HOe nanpn>KeHHe KOTOporo onpe.D,eJineTCH H3 BblpruKe

HHJl 

U=U -U =I -R -K , 
Im Al H 1 2 
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rAe: I H - BhIXOAHOii TOK HCTO'IHHKa; R. l - CM. puc. 2; K2 -

K03cpcpnuneHT AeJieHH.JI /R3,R 5,Rs ,PUC. 2/. 

,ll;aHHOe Hanp.H)KeHHe nocTynaeT Ha BhIXOAHOH pa3'heM P 4 

H KOMnapaTop K2, rAe cpaBHHBaeTC.H C 3aAaBaeMhIM ypoB
HeM cpa6aThIBaHH.H 3all.lHThl no TOKOBhIM neperpy3KaM 
c noMOI.QhIO AeJIHTeJI.H (R i"'"R 6) n nepeKJIIO'Ia TeJI.H II. KoMnapa
Top K2 ynpaBJI.HeT HHAHKaUHOHHhlMH 3JieMeHTaMH /Ml, M2, 
M3, JI2/ H qepe3 AHOA ~2 Bhl3hIBaeT cpa6aThIBaHHe THpHc
TOpa 3all.lHThl JIHHeiiHoro CTa6HJIH3aTopa H peJie p 1, KOH· 
TaKThl KOTOporo 3aMhIKaIOT 6a3y TpaH3HCTopa T 3 / puc. 2/ 
JIHHeiiHoro CTa6HJIH3aTopa HCTO'IHHKa Ha 3eMJIIO. 

CxeMa 6JIOKHPOBKH OT CJiyqaiiHoro BKJIIO'IeHH.H BhIXOAHOro 
Hanp.H)KeHH.H npn BBeAeHHOM onopHOM BhIIIOJIHeHa Ha KOMna
pa Tope K3, B03AeiicTByromeM Ha pene P 1 aHanorH'IHhIM 
o6pa30M qepe3 HHBepTop M3. 

BhICOKOBOJihTHhlll HCTO'IHHK pa3pa60TaH B CTaHAapTe 
KAMA>K c TpoiiHoii nrnpnHoii nepeAHeii naHeJIH H HMeeT 
xapaKTepHCTHKH: 

,D;nana30H BhIXOAHhIX 
'Hanp.H)KeHnii 

,D;nana3oH BhIX0AHhIX 

0-:-6 KB. 

TOKOB • 0-:-2()0 MKA. 

HecTa6HJihHOCTh U BblX. - ±10-
4 

• 

To'IHOCTh ycTaHOBKH UBhIX. - ±O,lo/o. 
AMnnnTyAa nynhcaunii U8 h1x. - 1 B. 
II op or cpa6a ThIBaHH.H 

3aI.QHThl no UBblX. 

Ilopor cpa6aThIBaHH.H 

3all.lHThl no IBblX. 

BpeM.H cpa6aThIBaHH.H 
3aI.QHThl 

1,1 U BblX. 

- qepe3 25 MKA B AHana-

30He IBhIX. 

· 1 MC. 

IIpeACTaBJieHHhlll B HaCTO.HII.leii pa6oTe BhICOKOBOJlhT· 
Hhlll HCTO'IHHK nHTaHH.H npoweJI AJIHTeJihHhlll nepHOA 3KCnJiy
a TaUHH B npouecce npoBeAeHH.H. HCCJieAOBaHHH 60JihWOro 
'IHCJia nponopUHOHaJihHhIX KaMep/a/ pa3MepoM 3xl,5 M2 

H noKa3aJI BhICOKYJO HaAe)KHOCTh. 
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