H3BECTHSA
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O BO3MO)XHOCTH BBIAEJEHHUS MAJIOTO CHTHAJIA
C YACTOTOH 25 I'll HA ®OHE BOJIbIIUX MOMEX -

P. A. BAHMHIITEMH, B. T. TETMAHOB

{(ITpescTapiena Hay4HBIM CEMMHADOM KadelpHl 3/ICKTPHUSCKHX CHCTEM 1 ceTelf)

3ajava BbIeJeHdsT MaJoro curuana ¢ yacrotoit 25 I'y ua ¢one Goib-
IIMX MOMEeX BO3HHKJA B CBSI3H C T€M, 4TO AJS peaJH3aLUHH 3allMThl OT 3a-
MBIKAHHI Ha 3eMJI0 B OOMOTKe CTAaTOpa CHHXPOHHBIX TeHepaTopoB, paboTa-
IOUIMX B YKPYIHEHHHIX OJOKaxX ¢ HENOCpeNCTBEHHBbIM COCAHHEHHEM reHepa-
TOPOB Ha HAJIOXKEHHOM TOKe, HEOOXOJHMO H3MepSATb COCTABJSIOMIYIO € Yac-
ToTo# 25 [y B TOKe HYyJIEBOH MOCJeOBATEJbHOCTH HAa BBIBOAAX I'E€HEpaATOpa.

IIpakTHyecku JUisi U3MEPEHUsI TOKa MBI pacroJjaraeM TOJLKO JHIIb BO3-
MOKHOCTBIO BKJIOUATbH 3JeMEHThl 3alllUThl B HYJAEBOH TNPOBOA OHOH H3
rpynn TpaHcOpMaTOpPOB TOKA, YCTAHOBJEHHBIX Ha BBIBOZAX reHeparopa.
TpextpaucopMaTtopHblil (PUALTP HYJAEBOH NOCAEA0BATEJbHOCTH B AaHHOM
cayyae paGoTaeT B YC/HOBHAX NDOTEKAHHS MO NOBPEXCHHOH (ase KOHT-
pPOJILHOTO TOKa ¢ wactoToll 25°Ty npH ONHOBPEMEHHOM HAMATHHUHBAHHH Cep-
JEeYHHKOB TOKOM ¢ yactotod b0 Iy.

OHpeﬂeJII/IM BCJHUYHHY BTOPHYHOIO KOHTDOJIBHOrO TOKd, Ha KOTOpPYIO
AOJIZKHa pearupoBdaThb 3alllATa

9 U,,
125=XL/Z2T ko-rc3 (1)

rpe Ups — HanpsiKeHHe HCTOUHHKA KOHTPOJbLHOIO TOKA;

XL — HHAYKTHBHOE COMPOTHBJCHHE NVIOTACsllell KaTyHIKH Ha 4YacTo-
te 50 Iy;

R ore— KO3hQULKEHT, YUHTBIBAIOIHE OTCOC KOHTPOJbHOIO TOKA B BETBb
HaMardiH4uBaHug TpaHchOpMAaTOpPOB TOKA;

nrt— Kospduunent tpanchopmauuu tpanchopmMaTopos Toka (QHAbTpPA.

PacueTHbIM peXXMMOM C TOUKH 3DEHHs Nepeladyd TOKa C uactortoi 25 [y
SIBJSICTCS PEXHM XOJOCTOTO X0/Ja TeHepartopa, Korja He NPOHCXOAHT HaMar-
HUUHBAHHA CEPJEYHHKOB TpaHCPOpPMATOPOB TOKAa TOKOM NPOMBILIIEHHOH
YACTOTHl, H B BETBb HaMarHuuupBauus oTBerBJjasercs 50—60% Toka ¢ wacto-
to#t 25 ['y. 3ammTa npenHasHayeHa AJAs YCTAHOBKH Ha YKpPYNHEHHOM OJiOKe
Caparosckoit T'3C. Oas nero nt=6000/5, X:=1000 On, Uy=220 B.

Besnuuna BTOPUUHOTO KOHTPOJBLHOIO TOKa, onpepeneHHas mo (1), coc-
taBJasietr Bcero 0,2 mA, a MakCHMaJbHO BO3MOXKHBIH TOK HebaJjsaHca (PUIALT-
pa HYyJeBOH IOC/JEJ0BATENbHOCTH, COCTABJCHHOTO H3 TpeX OAHOGAa3HBIX
TpaHC(OPMATOPOB TOKA, NMPH HOMHHAJBLHOM TOKe TeHEePAaTopa COCTaBJAET
0,1A [1]. Brnosine 060CHOBaHHO BO3HHKACT 3a7a4a BblJE/ICHHS [e3HAUHTE -
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Holi cocrtamsasiolleit ¢ yacrotoit 25 'y na ¢oune GOABLIMX [IOMEX C 4aCTO-
ot 50 I'y.

Brigesenue He3HAYMTEJIbHOrO MOJIE3HOrO CUTHAJ a H3BECTHBIMH CIOCO-
Gamu npejacraBasgerT co6Od ONpefeseHHYIO TPYLHOCTb. [IpuMeHenne A/ 3TOR
IeJIH PEAKTHBHBIX GHABTPOB TpebyeT HMeTh OOJBILIYIHO HHAYKTHBHOCTH IIpPH

3 l ]
~2205§ ¢ R, lu
. T I

J
-
Puc. 1. CxemMa p1f  3KCIIEPHMEHTAJBHOTO HCCJIEAOBAHUSA

napaMeTpHYECKOT¢ YCHJAHTeNd.

BBICOKOM KO3 (uiiuente 106pOTHOCTH [2], uYTO, €CTECTBEHHO, HEBO3MOKHO
IJIs1 TAKOH HH3KOH yacTOThl Ge3 3HAUHTE/bHOIO YBEJHYEHHS reOMETPHUECKHX
paamepos ¢uabTpoB. I[lpumenenue deppomaruuTHoro cepaeyHHKa CTa-
BHT, B CBOIO OYepe/b, 3alauy CO3/aHUA JHHEHHOCTH HHAVKTHBHOCTH BO BCEM
Auana3oHe H3MEeHEHHs TOKOB. BMecre ¢ reM yBesnnuenue toka neGasanca
(pHALTPA HYJAEBOH I0CJAEA0BATENbHO-

CTH TIpU BHEUIHUX MeXAY(ha3HbX KO- l50{mA}
POTKHX 3aMBIKaHHAX, a TaKke IBOH- ,, 20 40 60 80 100
HBIX 3aMBIK&HHAX Ha 3€MJIIO, He IOo- 1/(8) / K
3B0JIeT NPUMEHHTb NOoAOOHBIE QHIbT- 2 4
PBl H3-3a HEAOMYCTHMBIX TNepeHamnpsi- 048 80
JKEeHHH, BO3HHKAIOILHX HaA 3JieMeHTax 3
(pHABTPOB. s 50
[Tpumeneyue sarpaguresbubix %6 < 4 _

RC-(pujbTpoB TaKKe He HaeT HYXKHBIX : / _
//

pe3yapbTaTtoB, TdK KaK OHU He HMENT a4

00JIaCTH 4acToT, B IIpejesax KOTOPOH // /<I_
L~

L0

cobeTBEHHOE 34TyXdHHE DaBHAJOCDH Onl

HYJ10, UTO, 0€3yCJOBHO, CHHXKAET Mo- 02 20
JIe3HBIH curHaJ. K tomy ke, npH HC-

MOJIb30BAHHH YaCTOTHON30HPATENIbHBIX Les 4]
cXeM ¢ 06O0JbIIUM BXOJHBIM CONPOTHB- ¢ 02 0, 06 04 10

]

JeHHEM  HeoOXOAHM  COIACYIOUIHH

TpaHchoOpMaTop, B KOTOPOM TAKKE OC- Puc. 2. 3aBHCHMOCTH HanpsikeHHs Ha

- KOHTYpe NapaMeTPHUUECKOTO YCHAMTENd
Mabasercs MONE3HbIH CHIHAJ. OT TOKa B CHrHaJbHo#H oOMmoTKe: 1 —¢

fIpakTuueckoe pelienHe BONIPOCA  yactortoii 25 Ty, 2— ¢ wacroroir 50 I'y;
BbplAEJEHHST MaJIOr0 CHrHaJ/a C 4acTO-  3— K03bGHLUHEHT OTCTPOHKH MO 4acToTe,
Toll 25 'y na ¢oHe 6OABIIAX MOMeEX
0Ka3aJ/JioCcb BO3MOXKHBIM 6Jiarofaps NPHMEHEHHIO CIIeLHAJbHOIO HHAYKTHB-
HOr0 mapaMeTPHYeCKOrO YCHUJHUTENS ¢ NMePHOAHYeCKH HU3MeHsledcs HHAYK-
TUBHOCTBIO, 00./1aflal0LLero CeJeKTHBHBIMH CBOHCTBaMH 1o dacrtoTe. [Ipume-
HIeMBIH 3[1eChb napaMeTpHUECKHH YCHJWTeNb HCCAefAoBaH u omucan B [3].

HuxKe npuBegeHbl OCHOBHbBIE 3KCIIEDHMEHTaJbHble [aHHbIE Mapamerpy-
UeCKOTrO yCHJIHTE/S, YKa3blBallllie Ha BO3MOXKHOCTL NPHUMEHEHH MoA00HO0M
KOHCTPYKIHHM KaK 3JE€MEHTa 3alUHThLI, NO3BOJSIOUIEr0 OCYIIECTBHTL HEOOXC-
JHMO€ BblJeJIeHHEe [OJI€3HOTO CHTHaJja. JKCNepHMeHTaJbHble HCC/AeTOBaHUS
NPOBOJAUJINCL TIO cXeMe puc. 1,
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31ech npexie BCero Meo6X0ANMO OTMETHTD JHHENYI0 3aBHCUMOCTD 114~
NPAMKEHHS 1A KONTYpe HapaMeTPHYECKOro YCHJIHTCIA OT ToKa CHrnaza /,
NIPOTEKAolero 10 curuanbuoil oo6MoTke (pHC. 2), YTO OAArONPHUATHO LIS
ocymtecrsaenust 3amuTbl. Ha puc. 2 nomellena Takxe 3aBHCHMOCTb Hallps-
KEHHS Ha KONUType OT TOKa IpOMbliulleHHOH uyacToThl. Ha ocHoBauuu 3THX
KPHUBBIX NOCTPOEHA 3ABHCHMOCTb KO3 QUIHeHTa OTCTPOHKH N0 uacToTe Ky
OT TOKAa CHTHaJa, NpeIcTaB/sioniero cofoil OTHOIIEHHe TOKOB € HaCTOTOH
25 u 50 I'y, npu KOTOPBIX HATPHKEHHWS 3THX YACTOT Ha BBIXOJE YCHIHTeNs
paeusl (puc. 2). M3 puc. 2 BHIHO, U4TO R~ 55 M NPAKTHYECKH OCTAeTcs IIO-
CTOSHHBIM BO BCEM )(Mama3oHe HM3MEHEHHSI CHrHaJjJa, 4TO TOXKEe He MeHee
BAXHO.

[TapaMeTpuuecKyull YCHJIHTENb CBOEH CHI'HA/bION OOMOTKOH BKJIIOYAETCS
B HYJEBOH TpoBOJ (HJIbTPA HYJEBOH IOCIe0BATENbHOCTH. ¥ MPUMEHSEMO-
r0 YCHJIMTEJSI CHTHaJbHass o6GMOTKa CONEPKHUT HeOOJbIIOE YHCJIO BHTKOB H
NI03TOMY MOXKeT ObITb BHIMOJHEHA TEPMHYECKH YCTOHUHBOH mpH ABOHHBIX

10 :

u(8) Yrure /
a8 5 Qs
a6 as /

02 e Z- Q2 /

. 7‘
Q4 04— ,
Z

‘/ I ———
i "" Los(nd)
08 29 10 11 2 Y 07 04 46 ar 10

Puc. 3. 3aBucuMocTH nanpsxenus Ha koHtype Puc, 4, Hanpskenne Ha KOHType mnpH

napaMeTpuueckoro ycuJauTeas: | —npr Hag-  (asax  HaKayke,  COOTBETCTBYIOIIHX

UYHH cTaOuau3anuu; 2'— Oe3 crafHAM3aUMH.  MaKCHMaJbHoMy (1) H MHHHMAJLHOMY
yeusennio  (2).

3aMplKaHuax Ha 3emuio. ComnporHBieHHe ycmauTenss wa yacrore 50 ['y ort-
HOCHTEJbHO 3aKHMOB CHTHaJbHON 00MOTKH coctaBaser =~0,2 Omua.

‘ Has npusenenHoro sbime npuMepa (resmepatopsl Caparosckoit [9C)
Ha BBIXOJE YCHJIUTeJs] Hamps:KeHHe ¢ yactotoit b0 [y NpeBblllaeT HaNp:si-
’Kenre ¢ vacrotod 25 I'y B 10 pas, B ToO BpeMs Kak OTHOIICHHE TOKOB Ha
BXoae ycuautens pasuo 500. [lanbHeiiliee BhJeJieHHe CHIHAJA yKe MOXKeT
OBITh OCYLIECTBJICHO JIOOBIMH TEXHHYECKHMH CPeICTBAMH. :

Uspectiio [3], uro A5 HOpMaJbHOH paboTH NapaMeTpHuecKoro YCHJIH-
Tesst HeOOGXOAUMO TNOCTOSHCTBO TJYOHHBI MOAYJASLHH HHIAYKTHBHOCTH. Cie-
JyeT OTMETHTb, YTO HeH3GexHble 3KCIJIyaTALUHOHHBIE KONeGaHHs Hanpsxe-
HHSI HCTOUHMKA TOKa HAKauKM NPHBOJAAT K HEJONYCTHMOMY H3MEHEHHIO KO-
s duumenTa yCHIeHHS WK K TePeXORy YCHIHTENS B MeHEPATOPHBIH PeKUM.
B naHHOM cJyyae MOCTOSHCTBO IVIyOHHBI MOLYJALMH AOCTHTAETCS MpHMeE-
HeHHeM CllelHanbHOH CXEMBbl TOUHOR CTAaOMJIH3allHU HANPAXKEHMSA HAKauKH
yeuautens (puc. 1). Hanpsoxenne mexpny Toukamu d W b CTaGHIM3HpYeT-
csl HejpoctaTtouHo. Ilpy BHIGpaHHBIX NapaMerpax CXeMbl CTaCH/AH3allUH H3-
MeHeHHe BXoaHoro Hamnpsixenus Ha 10% BbI3bIBaeT H3MeHCHHe HAlPSKeHHs
U,, na 2%. I[MostoMy BBIXOJHOe HaNpsxkeHHe CHHMaercs ¢ orBoaa C, KOTO-
pul BRIGpPAH Tak, uTo Hampsikenue-U, MeHblle Hanpsikenuss U, wa He-
CTaGUIH3HPOBAHHYI0 yacThb Hanpsixenusa Uy . B stom cayuae tounyio cra-
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GUIH3ALHIO MOXKHO MOJYYHTb TOrAa, Korja Hanpsikenne U ., cocTas/sier ns-
Tyio yacTh nanpsukenus Uy, [4]. O6 s3ddexTuBHOCTH CTAGUNM3AUNMH HATIPS-
KeHUs HAKAuKH MOXKHO CYAMTh II0 KPHBLIM 3aBHCHMOCTeH HalipsKeHHsi Ha:
KOHTYpe NapaMeTPHUecKOro yCHJUTeJsi OT Hamps:XKeHHs Hakauku (puc. 3).

JIng HCKAIOUEHHS BJHSHHS KOJeGAHHE TeMIepaTyphl Ha KO3GQHIUEHT
YCHJIEHHsI TAPAMETPHUECKOro YCHJAHTENA NPelyCMOTPEHbl MEPOMpPHATHA, 10-
BBHILLIAIOUHE TEMIIEPATYPHYIO, CTAOHIbHOCTL YCTPOHCTBA,

U3 [3] u3secTHO, uTO NpH peasH3aluy (Pa3ouyBCTBHTENbHbIX CBOHCTB
nmapaMeTPHUECKOro ycu/auTesns tpeGyerca crporas ¢asupoBKa TOka Hakau-
KH UM curuaaa, Ha puc. 4 momellleHbl 3aBHCHMOCTH HAMPSIXKEHUS Ha KOHTY-
pe npu $azax HAKauKH, COOTBETCTBYIOILUX MAKCHMAaJbHOMY H MHHHMaJbHO-
My ycuaennto. IIpH mpoyuXx paBlbX YCJAOBHAX HANpskKeHHe Ha KOHMType B
6 pas GoJblue npH (ade HAaKauKH, COOTBETCTBYKWILIEH MakCHMaJbHOMY YyCH-
JIEHHIO [0 CpPaBHEHHIO C HAINpsXeHHeM NpH (ase HaKauKH, COOTBETCTBYIO-
Llefi MUHEMAaJabloOMY ycuJ/aeHHo. Llenb Hakauky mapamMeTrpHueckoro yCHJuTe-
Jsi [IHTAeTCH OT JHHEHHOro HanpsiKeHUs, NpUIeM U3 Tpex JHHEeHHBIX Hamps-
XKEHUH HY»HO BbLIGPATb TO, IPU KOTOPOM (Ha3OBHIE YroJ Mexay TOKOM Ha-
KAUKH M CHrHa/soM OyaerT GJH30K K ONTHMasabHOMY. BriOpannas ONTHMAaJb-
Hast (aza ToKa HAKauKM JAOJKHA OCTaBaTbCs B MNpoOLECce 3KCIJyaTaluH
CTPOro HEHU3MEHHOH.

Broisonnt

1. ITomexu ¢ yactoro#t 50 [y npeBLILIAIOT CHrHaA HA BLIBOJAX reHepa-
TOPOB YKPYIHEHHOro GJIOKa HpPH BBIIOJIHEHHH 3al{UTbi HAa HAJOXCHHOM TO-
ke B 500 pas.

2. YposnerhopurenbHoe pelleHHe BONPOCA BbIJEJNCHHA MaJjoro CHrHaja
¢ yacrotoi 25 'y Ha ¢one OOJbLINX IIOMEX 0Ka3aJ0Ch BO3MOXHBIM 6J1aro-
Aapsi IPAMeHeHHIO ITapaMeTPHUECKOrO YCHIHTEJIA.

3. ng IOCTHXKEHHS TOCTOSHCTBA KO3(P(QHLHEHTA YCHJEHHA Napamer-
PHYECKOro YCHJHTENSl HeoOXoAuMa Ctrabu/H3anus ToKa HaKauyKH.
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