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1. BBEAEHHE 

CoepeMeHH~e KpynH~e KpHoreHH~e ycTaHOBKH xapaKTepH3YIDTCH 
6onbWHM 4HcnoM paanH4H~X AaT4HKOB H ycTpoAcTB ynpaeneHHH Tex
HonorH4eCKHM npo~eccoM. AnH o6ecne4eHHH anepHOAH4ecKoro pemHMa 
npo~ecca ynpaeneHHH o6~4HO Tpe6yeTCH 6~cTp~A MHoronapaMeTPH4e
CKHA aHanH3 COCTORHHR yCTaHOBKH. Hcnonb30BaHHe aBTOMaTH3Hpo
BaHHOA CHCTeM~ Ha OCHOBe 36M n03BOnReT peanH30BaTb cnomH~e 
anropHTM~ ynpaeneHHR npH OAHOBpeMeHHOM COKpa~eHHH B~COKOKBa
nH$H~HpOBaHHOrO o6cnymHBaiD~ero nepcoHana. 

2. AnnAPATYPHA}l 4ACTb CHCTEMbl 

AnR renHesoro omHmHTenR B~COKOA npOH3BOAHTenbHOCTH na6opa
TOPHH B~COKHX 3HeprHA QH}1H 6~na pa3pa6oTaHa MHKponpo~eCCOpHaR 
CHCTeMa KOHTponR H ynpasneHHR s cTaHAapTe KAMAK. 06~ee KOnH-
4eCTBO T04eK H3MepeHHR COCTaBnReT~ 150. HH$0pMa~HR C06HpaeTCR 
c AaT4HKOB TeMnepaTypbl, AasneHHR, o6opoToB, yposHeA mHAKoro 
aaoTa H renHR, a TaKme C AaT4HKOB COCTORHHA OTAenbH~X ycTpOACTB 
YCTaHOBKH. KonH4eCTBO ynpaBnReM~X H HCnOnHHTenbH~X yCTPO~CTB 

... 20. 
6noK-CXeMa CHCTeM~ ynpasneHHR npHBeAeHa Ha pHC. 1. MHKponpo

l..leCCOPHbiA KOHTponnep Miska/1/ ynpaBnReT c6opoM H o6pa60TKOA 
AaHHbiX, Bblpa60TKOA ynpaBnRID~HX CHrHanOB H B~BOAOM HH$OpMa~HH 
Ha nynbT onepaTopa. 

nynbT onepaTopa OCHa~eH an$aBHTHO-~H~pOB~M AHCnneeM H ~BeT
H~M TeneBH3HOHH~M MOHHTOpOM AnR npeACTaBneHHR 6noK-CXeM OmHmH
TenR H COCTORHHR OCHOBH~X ero yanOB. 

PerHcTpa~HR AaHH~x ocy~ecTBnReTCR no napannenbHo-nocneAosa
TenbHOMY npHH~Hny. 3TO o6ycnosneHO, C OAHOA CTOpOH~, OTHOCH
TenbHO BbiCOKHMH Tpe60BaHHRMH K 6biCTpOAeACTBHID CHCTeM~, a C 
APYrO~ CTOpOH~, CTpeMneHHeM K COKpa~eHHID 06beMa 3neKTpOHHOA 
annapaTyp~. AnR yMeHbWeHHR BnHRHHR noMex H HaBoAOK s CHCTeMe 
H3MepeHHR TeMnepaTyp~ HCnOnb3YIDTCH B~HOCH~e npeo6pa30BaTenH 
BenH4HH~ conpOTHBneHHR TepMOpe3HCTOpOB B nepHOA cneAOBaHHR 
HMnynbCOB. 3TH npeo6pa30BaTenH MaKCHManbHO npH6nHmeH~ K TepMo
AaT4HKaM. CHrHan~ c HHX nocTynaiDT Ha BXOA~ Tpex 8-sxoAOB~X 
MynbTHnneKCOpOB. AnR nOBbiWeHHR T04HOCTH H3MepeHHR npHMeHeH 
npHHI..IHn ycpeAHeHHR no HecKonbKHM nepHoAaM. AnR 3Toro s cHCTeMe 
HcnonbayeTcR cxeMa yMHomeHHR nepHOAa s N paa. Ko3$$H~HeHT yM-
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PHc. 1 • BnoK-cxeMa CHCTeMbi yrrpaeneHHH. 

HomeHHR aaAaeTcR nporpaMMH~M nyTeM. Aanee cHrHan~ nocTynaiDT Ha 
npeo6pa30BaTenH BpeMR-~H$pa, pa60TaiD~He no TpaAH~HOHHOMy npHH
~Hny aanonHeHHR H3MepReMoro speMeHHoro HHTepsana HMnynbcaMH 
oT KBap~esoro reHepaTopa. 

KpoMe nos~weHHR noMexoycToA4HBOCTH, s~6paHH~~ cnoco6 H3Me
peHHR n03BOnHn AOCTH4b HeKOTopoA YHH$HKa~HH B H3MepeHHH TeMne
paTyp H 4Hcna o6opoTOB. CHrHan~ c AaT4HKOB o6opoToB ycHnHsaiDT
CR H npeo6pa3yiDTCR B CTaHAapTH~e norH4eCKHe ypoBHH NIM, nocne 
4ero nocTynaiDT Ha BXOA~ MynbTHnneKcopa ~4 H Aanee Ha npeo6pa
aosaTenb speMR-~H$pa. 

CbeM aHanorosoA HH$opMa~HH c AaT4HKOB AasneHHR, AaT4HKOB 
YPOBHeA mHAKOrO a30Ta H renHR H T.n. ocy~eCTBnReTCR C noMO~biD 
ABYX AUn H 16-sxoAOB~x aHanoros~x MynbTHnneKcopos. 

~-· 
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An.A per!-1cTpal..l~-'~~-'~ cocTO.FIHI-'I.FI N 80 AaT41-1KOB Tl-'lna "Aa-HeT" !-1c
nonb3yeTC.FI 4 24-pa3p.FIAH~X BXOAH~X peri-'ICTpa. 

nepeAa4a AaHH~X B 3BM opraHI-130BaHa c nOMO~b~ perlo1CTpa npe
p~BaHHH, 1-1Me~~ero cxeMy KOHTpon.A OTKa3os KaKoro-n!-16o KaHana 
/speMeHHOH CTOpom/. 

Cl-1rHanbl ynpasneHI-I.FI 1-1cnonH1-1TenbH~MI-1 ycTpoHcTsaMI-1 1-1 MexaH!-13-
MaMI-1 B~pa6aT~Ba~TC.FI 16-pa3P.FIAH~MI-1 B~XOAH~MI-1 peri-ICTpaMI-1, 4e
T~pbM.FI 1..11-1$po-aHanoros~MI-1 npeo6pa3osaTen.AMI-1 1-1 4eT~pbM.FI ynpas
n.AeM~MI-1 reHepaTopaMI-1 I-1Mnynbcos. 

Bc.A annapaTypa, sKn~4a.A MI-1Kponpo1..1eccopH~H KOHTponnep, pa3-
Me~eHa a ABYX KpeHTax KAMAK. 

3. OPrAHH3AUH~ MAT06ECnE4EHH~ 

6noK-cxeMa nporpaMM c6opa 1-1 o6pa6oTKH AaHH~x np!-1BeAeHa Ha 
p1-1c.2. 

noan.pozpatt~Ma 
oopa!OTKU IJ. 

rzpeacTa&eHufl 
aaHf>fbiX 

noanp02pQMMQ cf50pa aaHHbiX 

PHc.2. BnoK-cxeMa nporpaMM c6opa H o6pa6oTKH ~aHHb~. 
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nporpaMMa Ha4!-1HaeTC.FI C Al-lanora, np!-1 KOTOpOM MOryT 6~Tb: 
a/ i-13MeHeHbl He06XOAI-1M~e KOHCTaHT~, HaXOA.FI~I-IeC.FI B naM.FITI-1 

KOHTponnepa, 1-1n1-1 3aHeCeH~ B naM.FITb HOB~e, Hanp!-1Mep rpaAy!-1po
B04H~e KOHCTaHT~ TepMope3!-1CTOpOB ~.FI Bbi4HCneHI-1.FI TeMnepaTyp, 
npeAenbHO AOnycTI-IM~e 1-1n1-1 onT!-1ManbH~e napaMeTp~ Ci-'ICTeM~, aApe
ca He I-1Cnonb3yeM~x a ynpasneHI-11-1 1-1n1-1 I-13MepeHI-11-1 KaHanos 1-1 T.A.; 

6/ nposeAeHa ni-1HeHHa.A perpecci-'I.A K03$$1-11..11-1eHTOB npeo6pa3osa
HI-1.FI ~.FI n~6oro Bbl6paHHoro I-13Mep!-1Tenb Horo KaHana; 

B/ yKa3aH BI-IA I-1H$OpMal..ll-11-1, KOTOpa.A AOnmHa 6b1Tb B~BeAeHa Ha 
nynbT onepaTopa. 

no OKOH4aH!-11-1 Al-lanora nporpaMMa Ha4!-1HaeT o6pa60TKy AaHH~X, 
s~nonH.AeT pac4eT~, Heo6xOAI-1M~e An.A anrop1-1TMOB ynpasneHI-I.FI 1-1 s~

BOAa HH$OpMal..ll-11-1. 
3anyCK nOAnporpaMM C4i-1TbiBaHI-1.FI HH$OpMa1..1HH npOH3BOAHTC.FI Ci-'lrHa

naM!-1 c per!-1CTpa npep~BaHH.FI. no npep~BaHI-1~ 1 C4HT~Ba~TC.FI AaHH~e 
H3 Tex npeo6pa3osaTeneA speM.A-1..11-1$pa, a KOTop~x 3aKOH4eHo npe
o6pa3osaH!-1e. nocne 3Toro a MynbTHnneKcop noAaeTc.A KoMaHAa ne
peKn~4eHI-1.FI Ha cneAy~~HH KaHan. 

AaHH~e, C4!-1TaHH~e 1-13 npeo6pa3osaTeneA speM.A-1..1H$pa, cHa4ana 
cpaBH!-1Ba~Tc.A c npeAenbHO AOnycTHM~MI-1. B cny4ae s~XOAa 3a rpa
HHLI~ AOnyCTHMOro KOPHAOpa onepaTopy B~AaeTC.FI Cl-lrHan asapHHHOH 
CHTYal..ll-11-1. npH HOpManbHOH CI-ITYal..ll-11-1 i-13MepeHHOe 3Ha4eHI-1e cpaBHH
saeTC.FI C OnTHManbH~M H B cny4ae He06XOAHMOCTI-1 no 3aAaHHOMy 
anrop1-1TMY s~pa6aT~sa~Tc.A cHrHan~ ynpasneHI-I.FI. nocne 3Toro npo~ 
HCXOAHT B~XOA 1-13 noAnporpaMM~. 

noAnporpaMMa C4HT~BaHH.FI AaHH~X 1-13 aHanor0-1..11-1$POB~X npeo6pa-
30BaTeneA OTnH4aeTC.FI OT B~WeOn!-1CaHHOH nHWb TeM, 4TO B Hee A0-
6asneHO C41-1T~BaHHe AaHH~X 1-13 BXOAH~X peri-'ICTpOB. 

noAnporpaMMa "speMeHHOro cTopoma" 3anycKaeTc.A no cHrHany 
per1-1cTpa npep~saHI-I.FI a cny4ae, ecnH a KaKoM-nH6o KaHane a Te-
4eHHe- 0,5 C He 3aKOH4eHO npeo6pa30BaHI-1e. npH 3TOM B~.FIBn.AeTC.FI 

HeHcnpasH~A KaHan, o 4eM H3Be~aeTc.A onepaTop, a nporpaMMa npo
AOnmaeT pa6oTy CO cneAY~~HMH I-13Mep!-1TenbHbiMI-1 KaHanaMH. 

4. 3AKili04EHHE 

HH.FI KpHoreHHOH renHeBOH ycTaHOBKOH 
HOCTH 1-1 ee KOHTpOn.FI. 

AanbHeAwee pa3Bi-1TI-1e CHCTeM~ npeAnonaraeT ysen!-14eH!-1e 4!-1cna 
KOHTpOnHpyeM~X napaMeTpOB YCTaHOBKH, OnTHM!-13ai..IH~ anrOpi-1TMOB 
ynpasneHH.FI. 

npeAycMaTp!-1saeTc.A TaKme cB.A3b c noTpe6HTen.AMH mi-1AKOro ren1-1.F1. 
3TO n03BOnHT noB~CI-1Tb HaAemHOCTb pa60T~ ycTaHOBKI-1 1-1 COKpaTHTb 
3KCnnyaTai..IHOHH~A nepcoHan. 
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B 3aKn~4eHHe aBTOp~ C4HTa~T CBOHM npHRTH~M AOnrOM no6na
rOAapHTb COTPYAHHKOB na6opaTOpHH, npHHRBWHX y4aCT~e B C03AaHMH 
CMCTeM~. 
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PyKonHCb nocTynHna a H3AaTenbCKHH OTAen 
21 MaR 1982 roAa. 
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Aranoe H.H. H AP· 
MHKponpo~eccopHaH CHCTeMa ynpaeneHHH 6onbmHM 
renHeBbM o~~HTeneM 

PI0-82-368 

0rrHCaHa CHCTeMa AHarHOCTHKH H ynpaeneHHH, pa3pa6oTaHHaH 
ARH renHeBoro O~~HTenH BWCOKOH rrpOH3BOAHTenbHOCTH fla6opaTOpHH 
BWCOKHX 3HeprHH OHHH. B CHCTeMe HCUORb3yeTCH MHKpo-3BM B CTaH
AapTe KAMAK H ABa KpeliTa KAMAK. 06~ee KOnHqecTBO H3MepHeMb~ 
eenHqHH- 150, oKono 60 H3 HHX - aaanoroBbie. KonHqecTBO ynpae
nHeMb~ ycTpolicTB H MexaHH3Moa~zo. Pa3pa6oTaHo aecKonbKO YHH
eepcanbHb~ anropHTMOB, nogeonHIO~X o6ecneqHTb BbmonHeHHe anepHo 
AHqecKoro 3aKoHa ynpaeneHHH pe~HMOM ycTaHOBKH. HH~opMa~HH o pa-
6oTe yCTaHOBKH BbiBOAHTCH Ha an~aBHTHO-~H~pOBOH AHCnneli H Tene
BH3HOHHbiH ~BeTHOH MOHHTOp, ycTaHOBneHHbie Ha nynbTe orrepaTopa, 

Pa6oTa BbinOnHeHa B na6opaTOpHH BbiCOKHX 3HeprHH OHHH. 

An<'lrH·yu- lJ ~l nt- .,1 
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Microprocessor System for Monitoring and Control 
of Large Helium Liquefier 

n1A OI"J "lt:O 
JVV 

A real time system is described for monitoring and control 
of large helium liquefier constructed at High Energy Laboratory 
JINR. The system is based on microcomputer in CAMAC standard. 
The total number of measured parameters is about 150. About 
60 of them are analog signals. The number of controlled devices 
is about 20. A series of universal algorithms has been deve
loped which provide the operation mode of the liquefiers. Infor 
mation of the operating process is presented on AN and colour 
TV displays placed on a operator~s console. 

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