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" B npoexrax HOBbIX 3neKTpO<pH3HtIecKHX YCTaHOBOK (3<1>Y) õonsuroe 
w 

BHHMaHHe' yztenàerca BOnpOCaM cõopa namrsrx O pe)KHMax paõorta TeX
'\ HOnOrHQeCKorO 060py,nOBaHHH H ynpaaneaaa 3THM 060py,nOBaHHeM. 

\l' Ycneuraoe pemeaae srax sana« OC06eHHO axryansno rrpa aBTOMaTH3a
\' I QHH BblCOKOBOnbTHblX nnartpopsr 3<1>Y. 

,i< B HMnynbcHbIX YCKOpHTenHX nnH CHHXpOHH3aIJ;HH paõorsr HOHHOrO 
·'i{r
 

; I
 HCTOllHHKa He06xo,nHMO nepenaaars caaxpoasmyrrscsr, perynapyesrsrel'f ,} ,~~ '''' , \ 

BO BpeMeHH, K YCTpOHCTBaM HMnynbcHorO aanycxa HOHHOrO HCTOllHH

~'\ ~ rca, paCnOnO)KeHHOrO rron BblCOKHM YCKOpHlOIIJ;HM HanpH)KeHHeM 

(""750 KB) / 1 / . CHCTeMbl ,nHCTaIiQHOHHOrO ynpaaneaaa H KOHTpOnH/ 2,3/ 
~,~ 

norrscasr oõecnesasars ,nOnrOBpeMeHHY}Q Ha,n.e)KHYIO pa60TY npa BbICO
~l~ ., 

KHX ypOBHHX noxrex, C03,naBaeMbIX MOI.UHbIMH pa,nHOTeXHH'IecKHMH 
) 

YCTpOHCTBaMH YCKOpHTenH.
",. ,,'
 C pa3pa60TKOH H HCnOnb30BaHHeM BOJIOKOHHO-OIITH'lecKHX JlHHHH .. 11 ,I' 

CBH3H (BOnC) rrOHBHJIaCb B03MO)KHOCTb C03,naHHH npOCTbIX H aaneac
"~"'ír--.....,.,--.......-.;../,--------. 

I 

HblX YCTPOHCTB C 60nbllIHM pecypCOM paõorsr, 
llpH npOeKTHpOBaHHH KaHanOB KOHTpOJIH H ynpasneHHH 60nbllIOe 

snauenae HMeeT KOppeKTHOCTb TeXHHQecKHX ycnoaaã, npezrsaanaesrsrx 
K annaparaoã 'IaCTH TaKOH CHCTeMbl B QenOM H OC06eHHO K 060py,n0'« 
aaamo, pa3MeIIJ;aeMOMY aa BblCOKOBOnbrnOM TepMHHane, B 30He narII 

J tIHKOB H HCnOnHHTeJIbHbIX MeXaHH3MOB. PH,IJ; cnenaansasrx Tpe60BaHHH, 

. OTHOCHIlUiXCH K CHCTeMaM CHHXpOHH3aIUIH H TeneMeXaHlflIecKOMY oõecne

.~ QeHHIO 3<I>Y, nO,np06HO H3nO)KeHbl B pa60TaX/ 1,4 ,5 / H snecs ae paCCMaTpH
I,,~ 

BaIDTCH. Y'IHTbIBaH oresecraeaasrã, a rasose 3apy6e)KHblH OIlbIT aBTOMa

TH3aUHH BblCOKOBonbTHblX nnarrpopr-r 3<1>Y C He60nbllIHM KOJIH'IecTBOM' 

.naTQHKOB/6 •7 / , õsuro npHHHTo peiueaae ae acnonssoaars 3BM aa .naHHOM 

arane, 'lTO n03BOnHJIO B C)KaTble CpOKH 3aBepWHTh HCllbITaHHH CHCTeM 

BOnC. Bsrarpsnn B CpOKaK pa3pa60TKH CHCTeMbl KOHTponH H ynpaane
HHH 6hIJI ,nOCTHrHyT aa cxer COKpaw;eHHH 06'heMa npoeKTHpOB8HHH arma

paTYPHOH sacra CHCTeMbI H ee ynpOIIJ;eHHH. Ilpa 3TOM WHpOKO BHe,npHJICH 

Mo,nyn~Hbm npaauan KOHCTPYHPOBaHHJI C HcnOnb30BaHHeM MeXaHHqec

xoro CTaH,IJ;apTa KAMAK. OCHOBHble <PYHKQHOHanbHblé 6nOKH BbmOJIHH

JIHCb B sane aBTOHOMHhIX Mo,nyneH CO' acrpoeaasrraa HH,nHKaTopaMH 

H BbIBO,nOM HH<popMaUHH aa CTaH,IJ;apTIlbIe penacrparopsr._---..---__~ ...:_........-,..."~,, _,_I 
CTPYK1'YPHaJI cxessa 01IT03neKTpOHHOH" CHCTeMbl ,nHCTaH1lHOHHOro 

"", ~ .. .{, ~ ynpaanenaa H KOHTpOJIH (L{YK) no BOnOKOHHQ-OllTlflIecKHM nmtHR:Mv J 
, ", !", • .1 

:,,~,p1 CBH3H (BOnC) HH'lCeKTOpOM YCTaHOBKH Crnnf[ noxaaaaa aa pHC.1. 
e 

I @ 'O,6'be,IJ.lm~HlJblH, HJlqHTY;T RJlCpllbtX HCCJI• ~Â()BaH)'lHi' II.y6Ha, 1986:'-, 
~ "J {~'lr '\ ~ 'I. ~ ,." CHCTeMa WK paasteureaa B ~yx K,p:eHTax KAMAK. O,nHH H3 HHX" 

" 
" , ~. III 

f 
"l'
 

J \, • ~'!.'"
 "'1'" YCTaHOBneH Ha nYlIbTe ynpaaneaaa, APyroH ·'Ha, BblCOKOBOnbTHOM TepMH
" 

'\ . Â7:.I ! WI C. ebh2)I1h~..iCreHTaMH OCVTnecTBIDIeT.cH no 8 10-MeTpoBb1M napan
\", t 'f' 

1'1' 

.,~ t 
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PHC.l. CTPYKTYpHa.H CXeMa Om03JIeKT

pOHHOH CHCTeMbl ,UYK. 

JleJlhHblM rrpaeero-nepenaioutawr 
KaRaJIaM Bonc, CJlY)KaII.J;HM ,lJ,JlR 

nepenaxa uarppoaoá H aaanoro
BOM HH<POpMauHH. B xpeárax na
XO,lJ,RTCR CJle,lJ,YlOII.J;He <PYHKUHO

HaJIhHO CBR3aHHble 6J10KH H YCT

poãcraa. rr Y JI h T Y n P a B JI e 
H H R : TaHMep (T), <pOpMHpOBa1.---- -;7-'-'-' ! I I Ii i i I
I n-KPe~T- i i I i
 
TeJlh KOMaH,lJ, ynpaanenaa (<I>K)I - CAMAC 
c nYJlhTOM ,lJ,HCTaHUHOHHOro ynpas

I 
I JleHHR (n,UY) , TeneMeTpHR (TM),
I 
I YCTPOHCTBO ,lJ,ynJleKCHOH rpOMKOH 
I CBR3H (T'C) , YCTPOHCTBO npaer-raI 
L BH,lJ,eOCHrHaJIa c BbIXO,lJ,OM na rene-

MOHHTOp (TM). B bl C O K O 

B O JI h T H hl H T e p M H H a JI : 

6J10K npaaozta xnanaaa narerca
TeJlR (K), 6J10K sanycrca MO,lJ,YJlR-

Topa nyra (M), neuradrparop KO

MaR,lJ, ynpaBJleHHR 3J1eKTpOnpHBO

,lJ,aMH (,UllIK) , TeJleMeTpHR (TM) H ,u;aTqHKH CU), YCTPOHCTBO zrynrrercc
HOH rpOMKOH CBR3H (I'C) , YCTPOHCTBO nepenasa BH,lJ,eOCHrHaJIa OT TeJle

xassepsr (TK). 

KPATKHE XAPAKTEPHCTHKH BnOKÓB li YCTPO:ACTB 

T- M H O r O K a a a n s a sr nporpaMMHo-yn'paBJlReâ 

M bl H T a H M e p 1 OUTI3-01 / 11 nxrnovaer B cefia zremarpparop <pYHKD;m'i 

'KAMAK, xnapneasrâ reaeparop Fr = 1 Mf'r; C ,lJ,eJlliTe.JUIMH onopaoü 

TaKToBoH xacrorsr, MYJlhTHnJleKcop ,lJ,aHHblX H 10 He3aBHCHMhlX rcaaa

JlOB aanepxoca C pa60trHM ,lJ,Hana30HOM 1 MKC ...;- 99 c. K~hIH H3 HHX 

COCTOHT H3 Ll-paapanaoro 6y<pepHoro peracrpa, ,lJ,BYX YCTêlHOBOllHhIX 

CqeTllHKOB, 7 -KaHaJIhHOrO KOMMYTaTopa, oCYII.J;eCTBJUIIDru;ero asrfiop 
He06xo,lJ,HMOH onopaoã sacrorsr, cxeMhl Bhl,lJ,atrH BbIXO,lJ,HOrO caraana 

H cPOpMHpOBaTeJUI. BeJlHqHHa aanepscxa B KaJK,D;OM KaHaJIe onpenenaerca 

,lJ,eJlHTeJIRMH sacroria H BbIXO,lJ,HhIM KO,lJ,OM nporpaeasursrx nepexmosa

TeJleH. YCTaRaBJlHBaeMaR sanepxcxa <pHKcHpyeTcR UH<PPOBbIM annarcarop
HhIM" Ta6J10. 06pa60TKa BpeMeHH aanepxoca ocyurecrnrtaerca B cxersaxe 
npe,lJ,YCTaROBKH B peayrn.rare oõparaoro csera TaKTHpylOIl.J;HX HMnyJlhCOB 

no CHrHaJIY aaeuraero 3anYCKa. Taáxrep HMeeT nsa pe)l(l1Ma paõorsr: 
OT 3BM li aBTOMaTHqeCKHH. OH <popMHpyeT asrxonasre carnansr ypOBHR 
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PHc.2. <DopMHpOBaTeJIb HMnYJlbCOB aa

nyctca rpaacrpopraaropa I1T-800. R5
-12.. • r ~+1200 

TTn ,lJ,JlR sanycxa: na BbICOKO

BOJlbTHOM TepMHHaJIe - KJlanana 

HaTeKaTeJlR H MO,lJ,YJlRTopa TOKa 

,lJ,yrH C pa3BR3KaMM no CHrHaJIY 

ynpaanenaa C noraoun,ro BbICOKO

BOJlhTHhIX onTpOHOB; aa nOTeH

UHaJle "3eMJlR" - BaKYYMHoro 

saraopa (B3) , OCUMJIJlorpa<p0B, 

HMnYJlhCHoro rpancrpopraaropa 
I1T-800. ,UrrR YCTpaHeHHR 06paTHOH peaKUHM na KaHaJI 3a.,lJ,ep)KKH B MO

MeHT B036Y)K)J.eHHR liT-800 B qiopwrapoaarene HMnyJIbCOB 3anycKa/81 C 

uensro pa3BR3IeH HCnOJlb30BaH MOmHblH BbICOKOBonbTHhIH THpHCTOpHbIH 

orrrpon, pac.Z. 
rc-rC-YCTpOHCTBO n y n n e x c a o rpOMKOHü 

C B R 3 H 19/ no JlHHIDIM BOnC HCnOJlh3yeTcR ,lJ,JlH CBR3H oneparopon 
B nepaon HaCTpOHKH illDl<eKTopa. OHO COCTOHT H3 ,lJ,BYX nonYKOMnJleKTOB, 

HMeroII.J;HX O,lJ,HHaKOBbIH COCTaB armaparypsr, Ka)K)J.bIH nonyxor-mnercr 
paõoraer cnenyiounea 06pa30M: pexeaoü carnan npeoõpasyerca B aanpa
)f(eHHe nOCpe,lJ,CTBOM M:H:KpoqJOHa, YC3J1HBaeTCH 11 npeoõpasyerca B TOK. B 
rcavecrae npeoõpasoaarena "TOK - onrauecxaã CI-t:rHaJI" HCnOJlh3yeTcR 

CBeTO,lJ,HO,lJ, AlUO? MO,lJ,YJlHPOBaHHbIH Jlyq CBeTa BBO,lJ,HTCH B BonOI<:OHHO

OnTHqeCKHH xaõens (BOK) ,lJ,JlR nepeaoca HHcPopMaUHH na npaesnryro 
qaCTh CXeMbI. <1>oTonpHeMHMK THna <1l,U-27 npeoõpasyer MO,lJ,ymipOBaHHhle 

CHrIIaJIbI B <pOTOTOI<. Ha BbIXO,lJ,e TpaaCHMne,lJ,aHCHOrO YCWUiTeJlR 3TOT 

rorc npeoõpaayerca B nanpaacenae, B036YJK,lJ.aww:ee YCHJlHTeJlh MOIUHOCTM, 

I<: BbIXO,lJ,y reoroporc nozncrnoueaa ,lJ,HHaMHqeCKaR rOJlOBKa. OTHOllleHHe 

CHrHaJI/IllYM B CHCTeMe 15/1, qaCTOTHblH ,lJ,Hana30H 300 I'u -7- 4 KfU. 

TK-TM-YCTPOHCTBO TeJleBH3HOHHOH TeJleMeT

p H li / 3 / , H3rOTOBneHHoe na õase nposrsnuneaaoã TeJleBH3HOHHOH YCTa

HOBKH (I1TY) H 6J10KOB BOne, ocyme.CTBJlHIOII.J;HX nepenavy BH,lJ,eOCHr

HaJlOB B aHaJIOrOBOM aazte C BbICOKOBOJlbTHoro TepMHHaJIa na nyrrsr 

ynpaanenaa HH)f(eKTOpOM , n03BOJlHeT ziexcypaoray orreparopy YCTaHOBKH 

,lJ,HCTaHUHOHHO KOHTponHpOBaTb paõoxae napar-rerpsr nO,lJ,CHCTeM MOHHoro 

HCTO\ffiHKa. Ha pnc.S npanenena diororpadiaa C axpaaa TeJleMOHHTOpa 

npa peracrpauaa ,lJ,BYX HMnynbcHblX CHrHaJIOB: HMnynbca KOHTpOJlhHOrO 

aanpnacemot MO,lJ,YJlRTopa M HMnYJlbca TOKa nyru HCTOqHHKa (BepXHHH 

H HH)Kl{HH nys COOTBeTCTBeHHO) . 

T M - T M - y C T P O H C T B o C n a T 11 H xa M H (,U). K Ha.H60Jlee 

qaCTO BCTpeqaroUU1McH aHaJlOrOBbIM BeJlHqHHaM, rtonrrescaunoa xoarporrro 

na BblCOKOBOJlbTHOM TepMHHaJIe, pTHOCHTCH anexrpaxecxoe aanpasceaae, 

CHHMaeMoe C ,naTqHKOB conpOTHBJleHIDI. B xavecrne npeoõpasoaarerreü 
aaanoroaoü BeJlHqlllihI B umppoBYIO cPOPMY B rener-rerpaa nOJlY1IHJIH 

pacnpocrpaaenae npeoõpasoaarena "aanpazcenae-sacrora" (ilHtI) . 
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PlIc.3. Hwmynsc KOHTpOnbHOrO 
aanpaacenaa MOAynflTopa li lIM
rrynsc TOKa Ayr'lI acrouaaxa 
(BepXHHH li HH:>KHlIH nY'1 COOTBeT
CTBeHHO) aa sxpane Tene
MOHHTopa. 

TIoCJle,nHHe HMelOT CPaBHH
TeJIbHO npocrsre 3JIeKTpl1
tIeCKHe cxeMhI H BhICOKHe 
MeTpOJlOrHtIeCKHe xapaxre
pHCTHKH. Ilprovrenenae sac
TOTHOH BMeCTO 1<:0,n0- I1JIH 
WHpOTHO-HMnyJIbCHOH MO

,nYJIHUHH YJIYtIWaeT nor-rexo
3aI..I.U-UU;eHHOC1'b nepenasn, 
C03,naeT y,n06CTBa ,nml zrarrs
HeHweH 06pa60TKH HH<p0P
'MaUHH. Kpovre Toro, HCnOJlb
30BaHHe nanaoro TI-ma MO

,nymIUHH n03BOJlHeT YCTpa
HHTb rnofisre 3<p<peKThI, 06
YCJIOBJIeHHhle HCKa:)KeHHeM 
MHTeJIbHOCTH HMnYJlbCOB B 
npHeMHH:Ke BOJlC. 

Ha pac.d npaseneaa crpyrcrypaaa cxevra CHCTeMhI. OHa COCTOHT H3 
2 nOJIYKOMllJIeKTOB (lTIK H 2TIK): a) 1TIK - pacnOJIO)KeH na BhICOKO~ 

BOJlbTHOM TepMl1HaJIe H nOAKJIlOtIeH K COOTBeTCTBYIOI..IJ;HM AaTtIHKaM; 
6)· 2TIK - aa nYJIbTe ynpaBJIeHHH HHJlCeKTopOM. JlHHHeH CBH3H Me)l(AY nOJIY
KOMllJIeKTaMI1 TM CJ1Y)Kl1T nnyxnpoaonaaa Ka6eJIbHaH BOne, cHa6)KeHHaR 

1--------------1 

I 1 

I I BOK 
I I 

I 
I 
I 
I
 
I r-~iO It~ \WJ) I ~~I 9 t
 
I tnK ~. ~O.C. O.C.~ ~ 2nK I 

t-11/9- rrPM;H:;;1\----j----i'''H''R CBR3" .t-r;-sAt;T --;'np-:---j 
Pac.d. CTpYKTYPHaH cxesra -renevrerpasecrcoá CHCTeMbl. 
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6l1HapHhIMH OnTl1tIecKHMI1 COe,lJ;HHHTeJlHMH/9 /. B OCHOBY pa60TbI YCTPOH
CTBa· nOJIOJKeH npaauan npe06pa30BaHHH KOHTpOJlHPyeMOI1 BeJlHtIHHhl 

B tIaCTOTY c nOCJle,nyroI..IJ;HM 113MepeHHeM ee 3J1eKTpOHHhIM tIaCTOTOMe
por-r. BhI60p narxarca na KOHTpOJlHpyeMoM nOJlYKOMnJleKTe peanasoaaa 
no npHHUHnY "anpec ,naTtIHKa - IDi<popMaUHH" (HJlI1 "sanpoc - OTBeT") . 
CI1CTeMa paõoraer Cne,lJ;YIOII.J;HM 06Pa30M. TIOCToHHHhle HJII1 Me,nJIeHHO
113MeHHIOII.J;l1eCH HanpHJKeHHH 01' ,naTtIHKOB LJ:1-)]J3 nocrynaror na 3aI1J,H
ureaasre BXO,lJ;hI HOpMl1pYIOII.J;I1X YCI1J1HTeJlel1. Bsrxonnsre CHrHaJIhl nocnen
Hl1X nonarorca na HH<popMaUI1OHHhle BXO,lJ;hI aaanoroaoro MYJIbTHllJIeK
copa (2), BXO,n rcoroporo nozncmosea K npeoõpaaoaarerno TIHq (3) . AHa

JlOrOBhlH Cl1rHaJI, npe06pa30BaHHhIH B tIaCTOTY HMnYJlbCOB, nocryna
er na MO,nYJlHTOp CBeTO,lJ;I1O,lJ;a (4), npeo6pa3YIOI..IJ;HH 3J1eKTpKtleCKHH 
Cl1rHaJI B CBeTOBoe 113JIYtIeHHe. Ilocpencrsoxr JlI1HHH CBH3H CBeT nepeHOCHT 
HH<p0pMaumo na npaexrnyro xacrs cxeMhI (5), rrre npOHCXO,lJ;HT oõparaoe 

npeoõpaaoaaaae "caer - <POTOTOK". Ha asrxone rporonpaer-maxa <pOPMH
PYIOTCH 3JIeK1'pHtIeCKHe HMnYJlbChI. Hx xacrora CJle,nOBaHHH H3MepHéTcH 
c nOMOI..IJ;blO 3J1elCTpOHHO-CtIeTHOrO tIaCTOTOMepa (6), caaõaceaaoro uarppo

BhlM YCTPOHCTBOM HH,nHKaUHH (7) . 
BhI60p ,lJ;a1'tIHKa npOH3Bo,nHTCH c novroursro ,nBOHtIHo-,neCHTHtJHOrO 

xonoaoro nepercmcsarerra, nocsrrnca KOMaH,nbI - KHonKOM "3anHcb anpe
ca" (8). OnTHtIeCKHe CHrHaJIhl nepezrar-noca (9) BocnpOH3BO,IJ;HTCH orrrn
tIeCKHM npHe~HHKoM (10) B BH,lJ;e naxrca HMnYJlbCOB, KOJlHtIeCTBO KOTO
psrx cooraercrsyer nopH,nKoBOMY noxrepy rconrporrapyevroro ,naTtIHKa. 
B YCTpoHcTBe ynpaaneaaa MYJlbTHnJleKCOpOM (11) KOJlHtIeCTBO HMnyJlb
COB B nasrce nO,lJ;CtIHThIBaeTCH CtIeTtIHKOM, H c noraoursro peracrpa õydiep
HOH naMHTH BhlCTaBJlHeTCH KO,n anpecnoro BXO,lJ;a aHaJIOrOBOro MYJlbTH
nJIeKCOpa (2), rromcmovaroutero onpamasaesrsrã ,naTtIHK. TaKHM oõpa

30M, no O,nHOI1 cBeTOBO,D;HOH JIHHHH nO,lJ;aIDTCH KOMaH,lJ;hl na ynpaarreaae 
MYJlbTHllJIeKCOpOM, no npyroã (oõparnsrã KaHaJI) - nocrynaer HH<popMa
:U;HH 01' npeoõpaaoaarena I1HQ, rne diopr-rapyerca HMnYJlbCHoe aanpa
xceaae, tIaCTOTa xoroporo nponopuaoaansaa H3MepHeMOMY HanpH)I(eUHIO . 

.u a l' tI H K H. B OCHOBY UH<PponOH perHCTpaUHH CHCTeMhl KOHT
pOJlH HH)I(eKTOpa rtorroaceasr 8 napawrerpoa, nOAJle)l(aII.J;HX H3MepeHHIO: 
a) TOK <pa3hl aBTOHOMHoro HCTOtJHHKa nl1TaHHH (3 narxaxa) ; 
6) asmrraryna awmynsca TOKa nyrn (Lnarumc}: 
B) TOK MarHHTa HOHHOH onTHKH (1 ,naTtIHK) ; 
r) 3apH,lJ;HOe aarrpaxceaae nyrn HCTOtJHHKa (1 ,lJ;aTtIHK) ; 
A) 3TaJIOHHOe nanpaacenae (2 zrarxaxa) . 

M 3 M e p e H H e l' o K a <p a 3 hI rpexrpaaaoro MOTop-reHepaTO

pa, YCTaHOBJleHHoro na BhlCOKOBOJlbTHOM TepMHHaJIe nna nHTaHHH CHJlO
BhlX nerreã TeXHOJlOrHtIecKHx HMnyJIhCHhIX CHCTeM HCTOtIHHKa, npOH3BO
,nHTCH c nOMOII.J;blO H3Mepl1TeJlbHOH cxexrsr c HCnOJlb30BaHHeM 3 TpaHC
rpopraaropoa TOKa rana TK-20/1? /ztna raJIbBaImtIeCKOH pa3BH3KH (pac.õ) . 

BhIXO,IJ;HaH uens HH3Koro HanpHJKeHHH Ka)K,lJ;OrO H3 3THX 3 ,lJ;aTtIHKOB 

COCTOHT H3 BhlnpHMHTeJIbHOrO MOCTa (lU -;- ,U4), HH3KOtI~CTOTHoro<pHJIbT
pa (R5C ) H noncrpoeuaoro pesacropa (R4 ) . TOK, npOTeKalOI..IJ;HM' B1 
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f." 

PHc.5. TpaHCQ>OpMaTOpHbIH naTIJHK TOKa 

ePa3b I. 

BhIXO,lI;HOH nerrn xepea pesacropsr 
'RI -:- R3 t HMeeT TY )Ke <p'OPMY t 
tlTO H TOK IH HarpY3KH CIDIOBOH 
uena, a ero aaaxeaae YMeHbllIeHO 
COOTBeTCTBeHHO K03cPcPH~HeHTY 

rpaacrpopraauaa HCnOJIb3yeMhIx 
rpancdiopxraropoa TOKa. K03cPcPH

2	 ~HeHT rpaacdiopr-tauaa no TOKY 
nOn6HpaJICH TaK, tlT06hI npa MaK
CHMaJIbHOH narpyaxe cPa3hI rene
paropa BO BTOpH~OM KOHType 

H3MeplITeJIbHOrO npe06pa30BaTeJIH npOTeKaJI TOK In = 8 A. Ilonõapaa 
COOTBeTCTBYlOmee saaxeaae co.npoTHBJIeHHH RI -:- R 3, MO)KHO nonyxars 
rpeõyesroe BhIXO,lI;Hoe aanpaacenae V H = 8B. nO,lI;CTpOetlHhIH pe3HCTOp' 
R4 CJIY)KIIT AJIH xoppexuaa noxasanaâ B cpenneã tlaCTH paêoxero zraana
30Ha narxarca. Ilorpeuraocrs npe06pa30BaTeJIH "TOK diaasr - nocroaa
aoe aanpaacenae" B HHTepBaJIe H3MepHeMhIx TOKOB (0,1 -:- 8) A COCTaBJIH
er ± 10% (r-iacurraõ 1 B = 1 A) . 

li 3 M e p e H H e H M n Y JI b C a l' o K a n Y r H npOH3BO,lI;HTCH c 
nOMOlUblO HH,lI;Y~HOl-IHOrO narxaxa, BKJIlOtleHHOrO B nens MOAYJIHTOpa 
acrosaaxa. BhIXO,lI;HOH caraan 01' narsaxa nocrynaer na BXO,lI; MaCllITa

R12	 R13 
I""'ll-' 

CBr-- +15 

B 
.I-.. -15 
C9 

IH 

+5 
T7 

PIIc.6. 3JIeKTpHIJeCKaH cxessa YBX AJIR H3MepeHHH HMnYJ1bCa TOKa nyrH. 

" 
6HPYIOmero YCHJIHTeJIH H nanee K YCTPOHCTBY BhI60pKH-XpaHeHHH (YBX).r Ilpn HCnOJIb30BaHHH B xasecrne OCHOBHhIX 3JIeMeHTOB cxer-rsr onepauaoa'I 

'J
 

HhIX YCHJIHTeJIeH (OY) naaõom.uree BHHMaHHe YlJ:eJIHJIOCb TaKMM xapax

TepHcTHKaM, KaK BpeMH BhI60PKH H BpeMH XpaHeHHH. Ha pac.B npaae

nena 3JIeKTpHtleCKaH cxer-ra YBX, H3rOTOBJIeHHaH c HcnOnb30BaHHeM
 
OY cepan K574 c nOJIeBhIMH rpaaaacropar-nr na BXO,lI;e. BhIXO,lI;HOH CHr

HaJI 01' HH,lI;YKIJ;HoHHorO narsaxa (VBbIX ~ 20 MB, t = 30 MKCt nOJIHp

HOCTb nOJIO)l(HTeJIbHaH) nocrynaer na HHBepTHPYlOmHH BXO,lI; OYl. Ka

JIH6pOBKa narxaxa "TOK nyra - aMllJIHTY,lI;a HMnYJIbCatt npOH3BO,lI;HTCH
 

' ..	 nyrest H3MeHeHHH K03~cPHU;HeHTa YCHJIeHHH OYl (KY = 1. .. 10). Ha 
OY2 H3rOTOBJIeHO YBX 11/. fIpH 3anOMHHaHHH CHrHaJIa YJ;3X nepeaomrr
CH B pe)KHM HHep~HOHHoro 3BeHa li B reseaae HHTepBaJIa xpaaeaas HHcP0P
MalJ;IU1 (t = 5 C) paõoraer KaK mrrerparop B pexcar-re cPHKCau;HH peuiex 
HHH. TpaH3HCTOphI TI -:- T4 pa60TaIDT B K)lIDtleBOM pe)KHMe: npa BhI
60pKe T1 t T3 'aaxpsrrsr, a T7t T4 OTKphIThl. Ilpn noziaue HMnYJIbCa aa 
BXO,lI; OY2 BhIXO,lI;Hoe aanpaaceaae cTpeMHTcH K ypOBHID VBX' Rl 6 IR l 7 

no 3KcnOHeHTe c nocToHHHOH BpeMeHH R16C 5 . .IlrIH YMeHbIlleHHH aper-te
HH BhI60PKH (BpeMeHH 3anOMHHaHIDI) B cxevry BBC,lI;eH cP0PCHPYlOlUHH 
KOH,lI;eHCaTop C5 t 3apH)I(eHHhIH uepea MaJIOeBhIXO,lI;HOe COnpOTHBJIeHHe 
YCHJIHTeJIH. YCTpOHCTBO paõoraer B naanasoae BXO,lI;HhIX CHrHaJIOB' 
0t0l. .. 1 B, c K03<PcPHI,J;HeHTOM rrepenaxa 10. BpeMH BhI60PKH 10 MKC t 
BpeMH xpaneaaa 5 c, MaCllITa6 18 MB = 1 A. 

LI: a l' ti H K H l' o K a M ar H H l' a H o H H o H o n l' H K H t 3 a p H,lI; 
H o r o H a n p H )I( e H H H n Y r H H C l' o ti H H K a , 3 l' a JI o H H hI X H a 
n p H )K e H H H - pe3HCTHBHhI~. Ilorpeuraocrs no 3THM H3MepHTeJIbHhIM 
scaaarrar-r COCTaBJIHeT ±5%. 

KpaTKHe xapaKTepHCTHKH tnpe06pa30BaTeJIH: 
1. BXO,lI;HOe conpOTHBJIeHHe 100 KOM. 
2. fIOJIHpHOCTb CID'HaJIOB c ,lI;aTtlHI<:OB - nOJIO)KHTeJIbHaH. 
3 . .IlHana30H H3MepHeMhIx aMllJIHTY,lI; O -:- 10B.
 ,. 
4. KpYTH3Ha npeoõpasonaaaa 1 Kru/B.
i 

j 
l	 5. Harerpansnaa HenHHeHHocTb 0t2%. 

! 113 15 KaHaJIOB TeJIeMeTpHH na BhICOKOBOJIbTHOM TepMHHaJIe saneã
CTBOBaHO TOJIbKO 8. Ocrasuraeca 7 KaHaJIOB COCTaBJIHIOT "ropaaaã" 
peaeps CHCTeMhI t na CJIYtlaH nOBpe)lC)J,eHHH O,lI;HorO HJIH HeCKOJIbKHX paõo
tlHX KaHaJIOB B pe3YJIbTaTe ,lI;eHpTBHH neperpyaoic, CBH3aHHhIXt nanpawrep, 
c nOHBJIeHHeM necrrpoaonapoaajnror-o crpasrepa. 

<I> K - ,lJ. III K - Y C l' P o H c l' B o n H c l' a H n H o H. H o r o Y n P as 
JI e H H H 3 JI e K l' P o n p H B o n a M H (pHc.7) t aanarouraraa pe)I<HMhI 
pa60ThI MarHHTHhIX 3JIeMeHTOB HCTOtlHHKa 3apH)KeHHhIX tlaCTHU. Ynpaa
JIeHHe HCnOJIb3YeT npHHUHn "astõop oõseicra ynpaanenaa", "r-reasme HJIH:)	 ôorrsure". Ilpa 3TOM 3JIeKTpO,lI;BHraTeJIHt CBH3aHHhIe xepea penyxropst 
c JIaTpaMMt Bpa.I.IJ;aIDTCH BJIeBO HnH anpaso c ManoH nocToHHHOH CKO

I 
pOCThID t YMeHblliaH HJIH YBeJIHtlHB8R nanpaacenae IDiTaHHH cooTBeTcTBYIo
mHX MarHHTHhIX 3neMeHTOB t nO,lI;KJIIOtIeHHhIX K aarorpaacrpopxraropasr. 
Armaparypa paccqlITaHa aa BhI60pOtlHOe ynpasneaae 7 HCnOJIHHTeJIbHhI

6	 7. 
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PHc.7. CTPY.KTypHaR: CXeMa ycrpoücraa ynpaBJIeHWI ::me.KTpOnpHBO,IJ;aMH. 

MH YCTpoilcTBaMH B mo60H nOCJIe,ll;OBaTeJIbHOCTH. KOMaHAHhIH CHTHaJI 
COCTOHT H3 CepHH HMnYJIbCOB (KO,ll;OBOH nOCblJI~H), qHCJIO HMnYJIbCOB 
B KOTOpOH onpenerraerca nOpH,ll;KOBbIM HOMepOM 3JIeKTpOnpHBO,ll;a H 
aanpaaneaaesr ero apantenaa. nOKIDKeM 31'0 na npavrepe. 

nepBOMY xanany ynpaBJIeHHR COOTBeTCTBYlOT: xor-raana "sreasuie" 
Q,lJ;HH HMnYJIbC na asixone, JIeBOe apanrenae 3JIeKTpO,ll;BHraTeJIH (3)],); 
xor-raana "60JIblIle" - ABa HMnYJIbCa na nsrxone <1>K, npasoe BpaI..IJ;eHHe 
3)],. Censxtowty KaHaJlY ynpaanenaa COOTBeTCTBYlOT: xor-raana "r-reasuie"
13 }fMnYJIbCOB na astxone, JIeBOe apameaae 3,U; xor-raana "60JIblIle" 
14 HMnyJIbCOB na .asrxone '<1>K, npaaoe spameaae 3)],. ECJIH ne HIDKaTa 
HH onaa H3 xaonox "Mensure" HJIH "EOJIblIle" na asrxone <1>K cepaa 
HMrrYJIbCOB OTCYTCTBYlOT. 

<1>opMHpOBaTeJIb KOMaH,ll; (<1>K) COCTOHT H3 CHHXpoHH3HpyeMoro 
reaeparopa HMnYJIbCOB ,: (r), asrpaõarsmaromero rpeõyexryro cepmo, 
c-rerxaxa (Cl1) , rroncvarsraarouiero qHCJIO HMnyJIbCOB B cepaa, ynpaanae
Moro zrenrarpparopa (Y LI,), eP0PMHPYlOI..IJ;erO CHrHaJIbI OKOHqaHIDI cepan, 
rparrepa (T), ynpaanarourer-o reaeparopowr HMnYJIbCOB, H npeoõpaaoaa
TeJIR xozia (I1K)·, Bhlpa6aThIBaIDI..IJ;erO CHrHaJI ynpaBJIeHHH nenradrparo
POM, xoropsre onpenenmor rpopr-rar cepaa, CHrHaJI sanycxa na BXO,ll; 
rparr-epa MO)l(eT 6õITb nonas 01' MeCTHoro YCTpOHCTBa ynpaBJIeHHH ePop
MHpOBaHHeM cepaa (MY<1>C) HJIH ,ll;HCTIDIU;HoHHoro (,IJ,Y<1>C), nO,ll;KJlIO
qaeMOrO xepea npe06pa30BaTeJIH YPOBHeH (I1Y). Ilepexon c Mecrnoro 
aa ..,ll;HCTaHU;HOHHOe ynpanneaae npOH3BO,ll;HTCH nepexrnouarenera I11. 
Tpeõyesn.re cepna CHHMalOTCR c asrxona reaeparopa HMnYJIbCOB H nOCTY
naIDT na BXO,ll; MO,ll;YJIRTOpa orrraxecxoro rrepenarxaxa (I1,UO). <1>opMaT 
cepna sanaerca KO,lJ;OBhIM nepexmoaarenesr H KOMaHAaMH, nocrynaroura
MH na npeoõpaaoaarens xona, KOTOpbIH nsrpaôarr-maer CHrHaJlbI ynpaa
JIeHIDI nemarpparoposr. 
'8 

B HCXO,ll;HOM nOJIO)l(eHHH c BblXOAa rpnrrepa nocrynaer CHrHaJI, 
3anHparoI..IJ;HH reaeparop H Y,ll;ep)l(HBaIOI..IJ;HH cqeTqHK HMnYJIbCOB B naxans
HOM COCTOHHHH, a na nenrarpparop nonaa CHrHaJI -ynpaBJIeHHH, COOTBeT
CTBYIOI..IJ;HH Tpe6yeMOMY qHCJIY HMnYJIbCOB B cepaa. l1MnYJIbChI na asrxone 
YCTpOHCTBa npa 3TOM OTCYTCTBYlO'I'. 

C npHXO,ll;OM 3anycKaIDI..IJ;erO CHrHaJIa rparr'ep nepexrnoxaerca H na 
~ ero asrxone nORBJIHeTCR CHrHaJI, pa3pelIlaIDI..IJ;HH renepanaro. Ha asrxone
i 

~ reaeparopa ePOPMHPYlOTCH HMnyJIbChI asrpaõarsraaesroã cepaa, OHH )l(e 
nocrynaror na BXO,ll; cnersaxa HMnYJIbCOB. no OKOHqaHHH rrocnenaerol' 

I ~	 HMnYJIbCa B cepaa na asrxone zteurarpparopa nOHBJIReTCH CHrHaJI, B03
Bpam;alOI..IJ;HH rparr-ep B nepsonavansaoe COCTORHHe, ~O BbI3hIBaeT sarra
panae reaeparopa H c6poc C4eTqHKa HMnYJIbCOB. 

lleIllHePpaTop KOMaH,ll; (.LQ.llK) paõoraer CJIe,ll;YlOI..IJ;HM 06pa30M. 
l1MnYJIbChI KOMaH,ll;HOH cepaa, CePOpMHpOBaHHble na asrxozie orrraxecxoro 
npHeMHHKa (I1PO) , <pHKCHPYlOTCH CqeT1IHK0l\1 (Cl1). Ilepasna KOMa:H,ll;
HhlM HMnYJIbCOM 3anYCKaeTCH 0,ll;HOBH6paTop (OB) , eP0PMHPYlOI..IJ;HH 
BpeMeHHoH HHTepBaJI, cooTBeTcTBYlOI..IJ;HH HaH60JIb'lIleMY nOpR,ll;KOBOMY 
noxrepy KOMaH,ll;hI (Ha:H60JIblIleH cepaa HMnYJIbCoB). <1>opMHpOBaTeJIb 
(cI>1) no nepenaeray ePPOHTY BbIXO,[{Horo HMnYJIbCa OB npOH3BO,ll;HT 
c6poc CLIeTqHKa, a no aanaer-ry cPpOHTY c nOMOIIJ,blO '(<1>2) asmaerca KOMaH
zta na 3aHeCeHHe ero IllicP0pMaU;HH B oneparaaayro rrasrars (Ol'I) . Taãsrep 
(TM) HCnOJIb3yeTcR KaK CeJIeKT()p HMnYJIbCOB. 3a BpeMH Me)l()J;Y ,ll;BYMH 
HMnYJIbCaMH oTpHu;aTeJIbHOH nOJIHpHOCTH KOH,ll;eHCaTOp uena nOCTOHHHOH 
BpeMeHH raáxrepa ae ycnesaer 3apH,ll;HThCH ns» HanpH)I(eHHH, ,ll;OCTaTOq
noro ,IJ;JIH Toro, ~06bI nepeaecra BeHTHJIh ynpaBJIeHHH B HYJIeBOe COCTO
RHHe, H na ero asrxone COXpaHHeTCH yponens CHrHaJIa, COOTBeTCTBYIOI..IJ;HH 
JIOrHqeCKOMY HYJIlO. O,ll;HOBpeMeHHO na astxone nemarpparopa KOMaH,ll; 
(,UK) cPHKcHPyeTcH npOXO)l()J;eHHe COOTBeTCTBYlOI..IJ;eH KOMaH,IJ;hI ynpaa-
JIeHHH. ilOCJIe,ll;HHH qepe3 npOMe)l~TOtIHOe 3BeHO - peJIeHHhIM ePOpMHpO
BaTeJIb KOMaH,ll; (P<1>K) BKJIlOqaeT 1'01' HJIH HHOiÍ HCnOJIHHTeJIbHhIH Mexa
HH3M (11M), B AaHHOM crryxae 3JIeKTpOnpHBo,ll; onnoro H3 JIaTpoB. B Te
xeaae )l(e npor-reacyrrca BpeMeHH Me)l()J;y cepHHMH HMnYJIbCOB KOH,ll;eH
carop nOCTOHHHOH BpeMeHH raãr-repa 3apH)I(aeTCH no e,ll;HHHlllioro nanpa
)l(eHHH H na asrxone BeHTHJIH ynpaBJIeHHH neunnpparopoxr KOMaHA (,UK) 
nOHBJIHeTCH CHrHaJI JIOrHqeCKOH e,ll;IDImJ;hI. B 31'0 BpeMH na asrxone ,UK 
KOMa.H,ll;HhIH CHrHaJI OTCYTCTByeT. 

Ilpa TaKOM nOCT-poeHHH CHCTeMa <I>K-,UIlIK MO)l(eT ynpaanars O,ll;HO
BpeMeHHO TOJIbKO O,ll;HHM HcnOnHHTeJIbHhIM YCTPOHCTBOM, pacnonoxcea
HhIM na BhICOKOBOJIbTHOM repr-nraane. 

B 3aKJIlOqeHHe crrenyer OTMeTHTb, qTO creneas CJIO)I(HOCTH TeXHH
qeCKHX cperrcra H CHCTeM, acnonsayer-rsrx ,ll;JIH aBTOMaTH3au;HH HH/I(eKTOpa, 
onpenerraerca KOMnpOMHCCOM MelK,ll;Y cy6'beKTHBHhIMH Tpe60BaHHHMH 

;j	 ,ll;e)l(ypHoro nepcoaana H CTpeMneHHeM pa3pa60TqHKOB cosnaaars COBpe
MeHHoe 060PY,ll;OBaHHe. BMeCTe c 'TeM CJIeAyeT CKa3aTb H 06 06UUiX HHTe
pecax - 31'0 crpesrneaae nOJIyqHTb npocroe B 06CJIY)I(HBaJUIH H Ha,ll;eJKHO 
<PYHKUHOHHPYlOI..IJ;ee 060PY,ll;OBaHHe, lITO H 6hlJI0 ,ll;OCTHrHYTo. 

9 
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19. 6HOCIIH3HKa 

I 

PoMaHoB IO.l1. 

ITepm:lJepl1i1HaH onro3JieKrpoHHaFI c11creMa t:J:I1CTaHU110HHoro 
ynpaaneHHH 11 KoHrponFI 11H)I(eKropoM ycTaHOBKI1 CITI1H 
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Oni1CaHhi y3Jihi 11 6noK11 annaparyphi t:J:I1CTaHU110HHoro ynpaaneHI1H 
11 KOHTpOJIF! no BOJIOKOHHO-OnTI1'!eCKI1M JII1HI1F!M CBF!311 (BOJIC) 11H)I(eK
TOpOM ycTaHOBKI1 CITI1H. B COCTaB CI1CTeMhl BX0t:J:I1T MHOrOI(aHaJihHhiH 
nporpaMMHo-ynpaBJIF!eMhiH TafiMep 11 ycrpOHCTBa: t:~:ynneKCHOH rpOMKOH 
CBH311, TeJieBI13110HHOH 11 L{HQJpOBOH TeJieMeTp1111, ynpaBJieHirn 3JieKTpO
np11BOt:J:aMI1, 3at:J:aiOllli1M11 pe)I(I1Mhl pa60Thl MarHI1THhiX 3JieMeHTOB 11CTO'IHI1-
Ka 3apH)I(eHHhix qacr11u. ITp11set:~:eHhi QJYHKU11oHaJihHhie 11 3JieKTp11'1eCK11e 
CXeMhl OTt:J:eJihHhiX y3JIOB 11 6JIOKOB. 

Pa6ora BhinOJIHeHa B Jia6oparop1111 BhiCOK11X 3Hepr11H Ol1Hl1. 

Coo6meHHe 06MJlHHeHHOfO HHCTHTyra liJlepHbiX HCCJie)loBaHHH. )ly6Ha 1986 

ITepesot:~:O.C.BI1Horpaaosou 

Romanov Yu.I. 

Peripheral System for Remote Control of SPIN Setup Injector 
by Means of Fibre-Optical Lines 

13-86-533 

The apparatus for remote of an injector of the SPIN setup by means 
of fibre-optical lines /FOL/ is described. The system comprises a multi
channel program-controlled timer and devices of two-way communication, 
TV- and digital telemetry and electric drive control. The electric drive control 
device provides operation modes of the magnetic elements of a charged 
particle source. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


