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ABTOMATU3ALNA KPUOTEHHBIX TEAUEBBIX YCTAHOBOK U CUCTEM:

MPOBAEMbBI N NMYTU PELLEHUS

Asmomamuzayus cospemerolx Kpuoeertolx eeauesolx ycmanosok (KIY) u cucmen (KIC)
BALENMCL HeOOXO0OUMbIM YCAOBUECM NOBbLULECHU UX ddexmusrocmu u HadéxucHocmu. Bee
Kommepueckue KI'Y sedyujux pupm cHabucaromes cucmemamu agmomamuieckoeo ynpas-
senus (CAY). Pacemampusaromes ocHOBHble KOHUENMYALbHbLE NOAONCEHUS U PASAULHbLE
yposuu asmomamusayuu Ha ochose omedecmsermolx CAY KI'Y ¢ nopwnesoinu u mypoo-
demandepanu. CAY amoeo muna npedocmasisiom wiupoKue 803MOHCHOCTU ONepamopy
yuacmsosamy KaK 8 npouecce NYycKOHALa0Ku cucmemol, MaK u 8 eé nepeHacmpolike 8
npouecce akcnayamayuu. /as darereiiueeo cosepuiencmsosanus CAY KI'Y u KI'C obocro-
svleaemces co30arnue a0AnMUBHLLY CUCTEM ABMOMAMU3AYUL U OUACHOCIMUYECKUX Npoe-
pamMMm, NPEOHASHAUEHHOLX OAL NPEOOMBPALEHUS ABAPULHLLY CUMYAUUL 1 PACNOSHABAHLUSL
ApUUUH AB8APULL € BbICOKOLL cmeneHbio dOCmMOo8epHOCHILL.

Karouesole caosa: leauil. Kpuoeernurxa. Omxcuncernue eeaus. Kpuoeennas eeauesas ycma-
Hoska. Asmomamusauyus. Areopumm. Cucmema asmomamuueckoeo ynpasaenus. Onmu-
musayud. Hadéacrocmeo.

LK. Butkevich

AUTOMATIZATION OF CRYOGENIC HELIUM PLANTS AND SYSTEMS:

PROBLEMS AND SOLUTIONS

Automatization of modern cryogenic helium plants (CHP) and systems (CHS) is a necessary
condition for their efficiency and safety increase. All commercial CHP of leading companies are
provided with the systems of automatic control (SAC). Basic, conceptual positions and differ-
ent levels of automatization on the base of domestic SAC CHP with piston and turbo expan-
ders. SAC of this type provide the operator with ample opportunity to participate both in the
process of the system commissioning and in its reconfiguration during the work. The creation
of automatization adaptive systems and diagnostic programs for handling emergency situa-
tions and the identification of accident causes at the highest level of confidence is grounded
Jor further SAC CHP and CHS development.

Keywords: Helium. Cryogenics. Helium liquefaction. Cryogenic helium plant. Automatiza-

tion. Algorithm. System of automatic control. Optimization. Safety.

1. BBEAEHUE

CoBpeMeHHble  KPUOTEHHbIE TeJIMeBble  CHCTEMbI
(KI'C) u ycranoBkn (KI'Y) HeBO3MOKHO MpeiCTaBUTH
6e3 aBTOMATH3alUK TOTO UJIH MHOTO YPOBHS. DTO CBfi3a-
HO, C OJIHOH CTOPOHBI, CO CJIOXKHOCTBIO MPOTEKAIOLIUX B
HHX TETJIOTHPABJIMUECKUX MPOLIECCOB U, C IPYrOH CTOPO-
Hbl, C JIe(OUIIUTOM BbICOKOKBAJIUMHUIIMPOBAHHOTO MEPCO-
HaJsa. O6a 3TuX hakTopa 00yCJ0BIAUBAIOT [IPAKTHYECKYIO
HEBO3MOXKHOCTh 6€3 aBTOMAaTH3alMH 00ecreyeH s OnTH-
MaJIbHOH peaJsin3allii MpoLeccoB (¢ MUHUMAaJIbHBIMH 3aT-
patamMu SHEPruM), HCKJIIOUEHHUs MOCTOSIHHOK OMNacHOCTH
BJIMSIHUS U€JI0BEUECKOro (pakTopa Ha HaIEKHOCTb CHC-
TeM (YCTaHOBOK ) U UX 6e30MacHyl0 SKCILIyaTaluio.

B Hacrosiledi craThe HaaraeTcs BUICHHE YPOBHEH
npo6sem aBromatuzauuu KI'C (KIY) ¢ Touku 3peHus

© H.K. bymxkesuu

TEXHOJIOra-KPHOreHILMKA, He 3aTpParuBalolLero TEOpHIo
CHCTEM ABTOMATHYECKOTO PEryJMpOBaHHsT T€XHOJOTHYE-
CKMX TMPOLLECCOB, KOTOPOH MOCBSALLEHO JOCTATOYHOE KO-
JIMUECTBO CrelrasbLHON JauTepatypbl. [1pu sTom npuxo-
JIUJIOCh YUUTBIBATh, UYTO KDUOT€HHAs CHCTEMA KaK 0O'bEKT
peryJupoBaHusi 006J1aaeT BCEMH CBOHCTBAMH, MPUCYLLU-
MU TePMOMEXaHUUECKHUM CHCTEMAM.

B o6uiem ciyyae B coctaB KI'Y BXoasT: KproreHH»bli
6JIOK C JIeTaHAepaMHu, TasroJibIep, TEXHOJOTHYeCKHi
KOMIIpeccop, reJIMeBblil pecuBep, 3aKa4HOH KoMIpeccop,
cUCTeMa MAaCJOOUMCTKH (MOYKET HHOTIA OTCYTCTBOBATD ),
cocyn Jlptoapa /sl XKMIKOTO a3oTa (MOXKEeT OTCYTCTBO-
BaTh), GJIOKH OCYIIKH W KPUOTEHHOH OUMCTKH TeJTHSI.

KI'Y kak o6beKT ynpaB/ieHusi o6Jagaer psaom cre-
uduyeckux ocoberHocteil. OCHOBHbIE M3 HUX: HAJUUHeE
3HAUYUTEJILHOIO KOJIMYECTBA M0CJIEL0BATE/ILHO U I1apail-



