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KopyKos H.A., Cau<t>ymrn lll.3. P9-92-566 
113MepHTe.TlbHble ycrpoucrsa C raJJbBaHH4:eCKHM pa3Ae.TieHHeM u.e-
neu B CHCTeMax KOppeKIJ.1111 MarHHTHOro IlOJISI CHHXpoq>a30TpoHa 

OnHCaHbl ABa ycTpoHCTBa raJJbBaHH4:eCKOro pa3Ae.TieHH.SI CHJIOBOH H H3Me
pHTeJibHOH u.eneu, nMeiom,Hx Ko3<P<t>»u.11eHT nepeAa4H l, BXOAHOe conpoTHBJie
HH~ 30 + 100 KOM, conpoT11snett11e Harpy3KH 2 KOM. B nepsoM ycTpoucTBe 
pa3BSl3Ka ocym,ecrsn.sieTcsi HHTerpa.nbHOH onTpoHHOH napoif. AMillIHTyAa BXOA
Horo H BblXOAHOro c11rtta.nos 0 ... -10 B. Hanp.si)KeHHe pa3B.Sl3KH - AO 500 B. Bo 
BTOpoM 11CilOJib30BaHa Tpattc<i>opMaTOpHaSI CBSl3b H npHHIJ.Hil MOAYJI.SIIJ.HH-AeMO
AYJISIIJ.1111 BXOAHOro CHrHaJia. AMillIHTYAa CHrHaJIOB 0 ... ± 10 B, AJIHTe.TlbHOCTb 

nepeXOAHOro npou.ecca He 6onee 1,5 MCeK. HanpSl)KeHHe pa3BSl3KH MO)KeT AO
CTMraTb AeCSITKOB KHJIOBOJibT. 

Pa6oTa Bblnonttetta s Jla6opaTOp11H BhlCOKHX 3Hepmif 0115111. 

COOOU\eHHe O6,,eAHHeHHOl'O HHCTHryTa SJ}\epHblX HCCJJe}\Ooa1rnH. ,[ly6Ha 1992 

IlepeBOA asTopa 

Korukov N.A., Sajfulin Sh.Z. P9-92-566 

Measuring Instruments for Galvanic Circuits Isolation in Systems 
of the Synchrophasotron Magnetic Field Correction 

Two circuit isolation amplifiers have been developed to provide galvanic 

decoupling of power and current measuring circuits at the systems of the JINR 
synchrophasotron magnetic field correction. Basic circuits are discussed and 
analysed, specifications and perfofmance characteristics of the devices are 
presented. 

The investigation has been performed at the Laboratory of High Energies, 
JINR. 
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Ilp11 C03AaHl111 Cl1CTeM aBT0MaT11qecK0I'O K0HTP0JUI napaMeTp0B SJieKTpo

qJ113HqecKl1X ycTaH0B0K uepeAK0 BCTaeT B0npoc ra.n:hBau11qecK0I'O pa3AeJieHmI 

ClIJIOBOH 11113Mep11TeJihHOH :u,enen: [ 1 ]. 
B qaCTH0CTl1, B Cl1CTeMe KoppeK:U,1111 MarHl1TH0I'O Il0JUI c11uxpoqia30TpOHa ua 

MaJihlX l1ffAYK:U,115IX (Cl1CTeMa P3Ml1) [2,3] o6MOTKl1 HaX0A5ITC5I Il0A Il0TeH:a,Ha

JI0M 200 B 0TH0C11TeJlbH0 3aMJil1. 

Jl:JI51 ra.n:hBau11qeCKOH pa3B513Kl1 ClIJIOBOH 11113Mep11TeJibHOH :u,enen: AO HeAaB

uero BpeMeu11 11crroJib30Ba.n:c51 11MnyJihCHhlH TpaucqiopMaTop. IlepeAaqa 11M

nyJihca T0Ka AJI11TeJibH0CTblO 0,4 C CB513ana C 6oJibIIIOH 11ffAYKTl1BH0CTblO pa3Ae

Jil1TeJibH0I'O TpaucqiopMaTopa, T.e. c 6oJihIIIOH Maccou 11 o&eMoM. 

Ilo5IBJieu11e HaAe)KHhlX Ma.n:01111ep:u,110HHblX 11 Ma.n:ora6ap11THhlX 0ilTP0H0B 

[ 4 ] C03AaeT B03M0)KH0CTb Il0CTp0eHl151 A0B0JibH0 np0CThlX 113Mep11TeJibHhlX ycT

poHCTB ra.nhBau11qecKoro pa3AeJie111151 (Yr P). OAna cxeMa [ 5] TaKoro PO A a 6hma 

pa3pa6ornua 11 onpo6oBana B SKCnJiyarn:u,mi B Teqe1111e 4-x JieT. KaK Bl1AH0 113 

rrp1111:u,11rr11a.n:huon: cxeMhl (p11c. l), ycTponcTBO npeACTaBJI5IeT co6ou ABa onepa

:u,110HHhIX yclIJI11TeJI5I Al, A2, 3an11TaH11h1x oT pa3Hhlx 11cToq1111KoB El+E4. Ha 

BhlX0A YCHJil1TeJI51 Al Il0CJieA0BaTeJibH0 BKJIIOqeuhl ABa CBeT0A110Aa 11HTerpaJib

H0H cxeMhl AOJJ: 109 [4 ]. 

OA11H 113 np11eMHhlX qJOTOA110AOB BKJIIOqeu B o6paTHYIO CB.sI3b nepB0I'O yc11-

Jil1TeJI5I, Apyrou - ua BhlX0Ae yclIJil1TeJI5I A2. Kos¢¢11:u,11e11T rrepeAaqn onpeAe-

WU 
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' 
mIerc51 OTHOrnem1eM R2/ RlO = 1. JIHHeiiHOCTh rrpeo6pa30BaHtt51 cnmana - ue 

xy)Ke 1 % . JinueiiHOCTb orrpeAem1eTC51 ttAeHTHqHOCTbIO K03cpcpmi.neHTOB rrepe

A311H OI1TpOHHbIX nap. ,!LHH3MIIqecKIIH AII3I1330H - He Mettee 200. Tiom1pHOCTb 

BXOAHOI'O HMITYJihCa - OTp1IIJ.3TeJibH351. 

BxoAHOe corrpoTHBJieune - 100 KOM. 

BXOAHOH II BblXOAHOH CHrHaJibl - 0-10 B. 
CorrpoTHBJieHIIe Harpy3KII 2:::2 KOM. 

Harrp51)KeHne pa3B513KII - ~ 500 B. 

OrrTpoH rro3BOJI51eT pa6oTaTh Ha qacToTe 1 Mf:U., rro3TOMY 6bICTpOAeiicTBIIe AaH

Hoii cxeMbl orrpeAeJI51eTC51 TIIITOM rrpHMeueHHbIX onepa:u.noHHblX ycttJIHTeJieii. 

,!LJrn H3MepeHtt5161II10JI51pHblX IIMITYJibCOB rrpnMeHeH YrP, IlOCTpoeHHblH Ha 

rrpnH:u.nne MOAYJI51I.J.H1I-.o,eMOAYJI51I.J.IIII [7 ]. (YTIT c M-,!LM [6]). CxeMa TaKoro 

Yr P rrpttBe.o,eHa Ha p1Ic.2. Bxo.o,Hoii TOK, rrporrop:u.noHaJihHhiii U II npoTeKaIO-
Bx. . 

rn;nii 11epe3 rrooqepe.o,Ho 3aMKHYTbie KJiioqn IIHTerpaJihHOro npepbrnaTeJI51 Vl II 

o6MOTKII Wl H W2, C03AaeT B cepAeqHnKe TpaHccpopMaropa Tl nepeMeHHblH 

MarHHTHblH ITOTOK <I> • KpoMe roro, B cep,o_eqHIIKe C03.0,3eTC51 BCTpe11HhlH Mar-· 
BX. 

HHTHhliI IlOTOK ooc <I> , 33BIIC51UJ.IIH OT u II o6yCJIOBJieHHbIH npoTeKaHHeM 
OC. BblX. 

TOKa I 11epe3 KJIIOqn HHTerpaJibHOI'O npepbIB3TeJI51 V2 II o6MOTKII W3, W4. 
oc . 
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Pe3yJihTHPYIOUJ.Hii nepCMCHHhii1 MarHIITHhiii noTOK HaBOAIIT ua BhIXOAHOii 

o6MOTKe ws uanpSl)KCHHe l!,.U, Bennqnua KOTOporo onpe.o,ensieTC51 pa3HOCTbIO 

<I> u <I> , a qacToTa paaua 4.3CTOTe reuepaTopa K0MMY™PYIOUJ.ero uanp51)Ke-
Bx OC , 

HH51 (fHK), co6pauuoro ua MttKpocxeMax Dl II D2 u·TpaH3ttcTope V4. 
ECJIH K03cpcpu:u.neHT ycttJICHHSI np51M0I'O Tp3KT3, COCTOSIUJ.ero H3 ycHJinTe

Jieii Al, A2, .o,eMo.o,yJI51Topa V3 n crJia)KHBaIOUJ.ero cpnJihTpa CS RlS, .o,ocTarnquo 

BeJIHK, TO Hanp51)KemIe Ha o6MOTK3X TpauccpopMaTopa Tl 6mI3KO K HyJIIO, 'ITO 

u u 
BX BblX 

nMeeT MeCTO nptt <I> = <I> • y 4.HTblB3SI, qTo / = R 1 H / = -R6' HeTpy.o,-
BX OC BX OC 

HO IlOJIY'lllTb 
U = R6 . ( Wl + W2) 

BblX Rl (W3 + W4) UBX 0 

I . 

TiapaMeTpbI cxeMhl no.o,o6paHhl T3KHM o6pa30M, 4.T06bI u = u 'T.e. K0-
BblX BX 

3cpcpn:u.ueuT nepe,o_aqn paaeu 1. 
TexHn11ecKne xapaKTepncTHKH H3onnpyioUJ.ero ycHJI11Tensi [8 ]: 
1) }:\ll3Il330H BXO.O,HhIX H BhlXO.O,HhlX uanpsi)KeHHll - ± 10 B 

2) BXO,I:\Hoe conpoTnBJieune - 30 KOM 

3) corrp0THBJieHtte Harpy3KH 2::: 2 KOM 

4) aMnJinTy.o,a nynhca:u.nii - 0,3% 

5) BpeM51 nepexo.o,uoro npou.ecca npn cKaqKoo6pa3HOM H3Meueunn U Bx -

l,SMC 

6) Hanp51)Kett1Ie n11rnun51 ± 15 B 
7) Hanpsi)KeHHe pa3B513Ktt - 500 B. 
Hanp51)KeHHe pa3B513KH 33BHCHT OT H30Jl51ll,HH o6MOTOK TpauccpopMaTopoB 

Tl, T2 H MO)KP,T .O,0CTllf3Tb .o,ec51TKOB KHJI0B0JlhT. 3TOT ycHJIHTeJib B Teqeu11e 

Tpex JieT H3XO~rtTC51 B KpyrnocyToquoii pa6oTe H II0K33aJI BhICOKHe 3KCnJiyaTa

U.HOHHbie KaqeCTBa. 

TiplI cpaaueHHH 3THX ABYX cxeM Yr p Bll.O,HO, l.!T0 YrP C OilTp0HHOll pa3B513-

KOH npOCT B H3I'OTOBJieHHll H nepe.o,aeT OTH0CHTeJibHO 6bICTpbie CHrHaJibl 0.0,HOll 

I10JI51pHOCTH; 

cxeMa YrP c M-,!LM CJIO)Kuee, uo H3Mep51eT .o,ayxnonRpHhie c11maJihI orpa

HH11euHoro 6bICTpo.o,eiicTBH51. 

KpoMe TOI'O, ycHJIHTeJIIO C OnTp0HH0ll pa3B513KOll Hy)KHbl .O,OIIOJIHHTeJihHble 

raJihB3HlfqecKH pa3B5133HHble llCT0qHHKH IlHT3HH51. 

Pa3pa60T3HHhle cxeMbl Yr p Il03B0JI51IOT C03.0,3Th 3BTOM3TH'leCKYIO CHCTeMy 

KOHTPOJI51 pe)KHMa pa60Tbl KOppeKTHPYIOUJ.HX o6MOTOK CIIHXpocpa3oTpoua. 

B 33KJII04.eune 3BT0pbI C4.HT3IOT npH51THbIM .O,0JII'OM Bblpa3HTb 6naro.o,ap

HOCTh M.A.Boeao.o,nuy 3a noM0UJ.h a pa6oTe n noMep)l(Ky. 
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