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warmodgenilia maRalteqnologiuri procesebis - izotopebis gancalkevebis marTvis sistemebis damuSavebis gamocdileba da perspeqtivebi saqarTvelos maRali teqnologiebis erovnuli centrTan arsebul sawarmoebSi. mniSvnelovania msgavsi teqnologiuri procesebisaTvis  marTvis sistemebis damuSavebisas saerTo midgomebis gamoyeneba. moTxovnebi marTvis sistemebisadmi xasiaTdebian mravalmxrivobiT, saimedoobisa da sizustis mimarT simkacriT da zogjer nivTierebaTa cvalebadi izotopuri SemadgenlobebisTvis specifikuri TaviseburebiT.
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Sesavali

izotopebis gancalkeveba, romelic miekuTvneba maRalteqnologiuri procesebs, moiTxovs Sesabamisi marTvis sistemebis damuSavebas da danergvas [1,2]. aseTi sistemebi funqcionireben saqarTvelos maRali teqnologiebis erovnuli centrTan arsebul sawarmoebSi, romlebic warmoadgenen zogierTi stabiluri izotopebis (11B, 17O, 15N) ZiriTad mwarmoeblebs msoflioSi.  

partniori kompaniebis urTierTqmedeba efuZneba teqnoparkisTvis damaxasiaTebel principebs - maT Soris mniSvnelovania msgavsi teqnologiuri procesebisaTvis  marTvis sistemebis damuSavebisas saerTo midgomebis gamoyeneba, Tundac teqnologiuri danadgarebi miekuTvnebodnen sxvadasxva organizaciebs da marTvis sistemebi agebuli iyvnen sxvadasxva teqnikur-programul saSualebaTa bazaze, kerZod, danergilia Semdegi kompiuteruli marTvis sistemebi: teqnologiuri procesebis marTvisa da monacemTa Segrovebis sistemebi (SCADA)  kompaniis GE Intelligent Platforms (GE IP) 90-30 Series programirebadi logikuri kontrolerebis (PLC)  da PACSystemsTM Rx3i bazaze, kompaniis Siemens Simatic PLC bazaze, agreTve marTvis ganawilebuli sistema (DCS) kompaniis Emerson Process Management/DeltaV kontrolerebis bazaze. 
zogadad, SCADA sistemis arqiteqtura [3], gansxvavebiT e.w. ganawilebuli marTvis sistemebisgan (DCS) [4], orientirebulia monacemTa Segrovebaze da mis fokusSia marTvis centri da operatorebi, Tumca is SeiZleba asrulebdes metad rTuli procesis marTvas sistemam unda gaagrZelos muSaoba savele komunikaciis mtyunebis SemTxvevaSic, mas xSirad esaWiroeba movlenaTa damuSaveba da monacemTa xarisxis dadastureba [5]. 
zogierTi marTvis sistemebis damuSavebaSi monawileobdnen sazRvargareTuli kompaniebi, rogorebicaa Sveicariuli ENCO Engineering da CryoTec, Tumca, ZiriTad sainJinro kompanias warmoadgens firma “semperi” – kompaniis GE IP (yofili GE Fanuc) servisis momwodebeli kavkasiis regionSi. marTvis sistemebis ageba kompaniis GE IP programul-teqnikuri produqtis bazaze xasiaTdeba rigi upiratesobiT saxva firmebTan SedarebiT [6,7], kerZod kompaniis politika mimarTulia Ria marTvis sistemebis damuSavebis mxardaWerisken adgilobrivi Zalebis CarTviT, risTvisac maqsimalurad uwyobs xels specialistTa momzadebas, axorcielebs srulfasovani teqnikuri dokumentaciisa da saWiro programuli produqtebis mowodebas. rigi sxva firmebisa ZiriTadad orientirebuli arian SemkveTisTvis damTavrebuli sistemebis miwodebaze mocemuli kontraqtis farglebSi. adgilobrivi Semsruleblis specialistebTan urTierTobisas sawarmos teqnologiuri moTxovnebisa da amocanebis adgilze guldasmiT da kompetenturad Seswavlis SesaZlebloba xelsayrel upiratesobas iZleva ucxour firmebTan formalur mimowerasa da sazRvargareTidan specialistebis xanmokle maRalanazRaurebad vizitebTan SedarebiT [8].

marTvis sistemebis damuSaveba 
ukve teqnikuri davalebis momzadebis  etapze da avtomatizaciis sqemis – e.w. P&ID (Piping and Instrumentation Drawings) Camoyalibebidan dawyebuli proeqtireba xorcieldeba  ISA  de-faqto standartis aRniSvnebisa da wesebis gamoyenebiT [9]. Sedegad, TiToeuli parametrisa da instrumentis Sesabamisi aRniSvnebi gadaecema Semdgom stadiebs: rogorc principialur, samuSao-samontaJo sqemebis da dokumentaciis Sedgenisas, miRebuli aRniSvnebive gamoiyeneba programul uzrunvelyofis damuSavebisas parametrebis identifikatorebad, aseve lojistikuri Ziebis, SekveTebisa da inventarizaciisas, agreTve kalibraciis samsaxurebis funqcionirebisas. naxazze 1. warmodgenilia P&ID sqemis magaliTi erT-erTi danadgarisTvis.
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nax. 1. P&ID sqemis magaliTi izotopebis gancalkevebis danadgarisTvis.
svetebSi qimiuri mimocvlisa da dabaltemperaturuli distilaciis meTodebiT izotopebis gancalkevebis, izotopuri naerTebis sinTezisa da sxva Tanxlebi procesebisaTvis mniSvnelovania airadi da Txevadi nakadebis zusti regulireba, gamaxureblebis simZlavreTa zusti marTva, krioagentebis nakadebisa da doneebis regulireba, wnevebis gazomva-regulireba, vakuumis sidideTa gazomva  (danadgarebis garsacmebSi, teqnologiur xazebsa da produqtis miRebis sistemebSi) da sxva. aucilebelia procesis parametrebis registracia-arqivireba, reJimebis darRvevis signalizacia. 
msgavsi amocanebi dgeba ara mxolod maRalteqnologiuri procesebis marTvis sistemebis winaSec, magram mocemul SemTxvevebSi moTxovnebi xasiaTdebian mravalmxrivobiT, saimedoobisa da sizustis mimarT simkacriT da zogjer nivTierebaTa cvalebadi izotopuri SemadgenlobebisTvis specifikuri TaviseburebiT. magaliTad: airadi azotis Jangis simkvrive bunebrivi izotopuri Semadgenlobis 14N16O da gamdidrebuli izotopuri produqtisaTvis 15N18O 10%-iT gansxvavdeba, Sesabamisi nakadebis gazomvisa da regulirebisTvis aucilebelia uSualod moluri xarjebis gazomva, risTvisac gamoiyeneba Termuli moqmedebis principze momuSave mowyobiloba. sxva Taviseburebad SeiZleba ganvixiloT qimiuri sawarmoebTaTvis aratipiuri mcire masStabis warmadobani (aTeuli-aseuli kilogrami weliwadSi), Sesabamisad, mcire nakadebisa da simZlavreTa faqiz regulirebas.  
marTvis sistemebis agebis koncefcia iTvaliswinebs marTvisa da monacemTa Segrovebis sistemis (SCADA) damuSavebas ierarqiuli principiT: adamianur-manqanuri interfeisi (HMI) realizebulia   sistemaSi Semaval kompiuterebSi (serverebSi, samuSao sadgurebSi). kompiuterebi erTmaneTTan da zeda donis programirebad logikur kontrolerebTan urTierTqmedeben Ethernet TCP/IP  qselis saSualebiT. qveda donis kontrolerebTan kavSirisTvis gamoiyeneba komunikaciis sxvadasxva tipis arxebi: Genius Bus, Fieldbus, Profibus. gamzomi da Semsrulebeli xelsawyoebis CarTva sistemaSi xorcieldeba zeda an qveda donis programirebadi logikuri kontrolerebis specialur (analogur an diskretuli signalebis) modulebTan mierTebiT. 

naxazze 2. moyvanilia erT-erTi teqnologiuri danadgaris marTvis sistemaSi Semavali kompiuteris ekranze asaxuli procesis mnemosqema. ekranze gamosaxuli zogierTi teqnologiuri parametris mniSvnelobebis Seyvana sistemaSi xdeba uSualod mTavari kontroleris modulebis Sesasvlelebidan, zogierTis ki marTvis ganawilebuli sistemis SemadgenlobaSi Semavali daSorebuli sadgurebis Sesabamisi modulebis Sesasvlelebidan, aseve xdeba urTierTqmedeba Semsrulebel mowyobilobebTan. operator-teqnologebs muSaoba uxdebaT kompiuterul ekranze gamosaxul sqemebTan, romelic advili aRsaqmelia dargis specialistebTan, procesis parametrebi gamosaxulia realur sainJinro erTeulebSi, sakontrolo-gamzomi da maregulirebeli instrumentebi da sxva mowyobiloba gamosaxulia realur nakeTobasTan mimsgavsebuli. rig SemTxvevebSi gamoyenebulia animaciis saSualebanic: mocemul magaliTSi SegviZlia vixiloT avzebSi siTxis doneTa animaciuri Cvenebac, agreTve svetebSi temperaturuli profilebis grafikuli gamosaxva. es ukanaskneli funqcia gamomdinareobs izotopebis gancalkevebis procesebis specifikidan, rac moiTxovs svetebis boloebSi fazaTa e.w. sruli Seqcevis ganxorcielebas Termuli desorbcia/absorbciis xerxiT, raTa ar moxdes fazis Seqcevis procesis Sesabamisi kvanZidan gasvla. procesis kontroli ki xorcieldeba swored temperaturuli profilebis analizis safuZvelze sagangebo algoriTmebis gamoyenebiT, amaorTqleblebis eleqtruli gamaxureblebisTvis miwodebuli simZlavris zusti cvlilebis gziT. aseve temperaturuli profilebis analizis safuZvelze xdeba Sesabamis kvanZebSi kompleqswarmomqmnelis miwodebis faqizi regulireba Sesabamisi nakadebis kontrolerebis saSualebiT.
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nax. 2. kompiuteruli marTvis sistemis ekranis amonabeWdi.
mniSvnelovan pirobas warmoadgens marTvis “Ria” sistemebis ageba arqiteqturiTa da programuli uzrunvelyofiT, rac uzrunvelyofs marTvis sistemebSi sagrZnobi raodenobrivi da Tvisobrivi cvlilebebis Setanas teqnologiuri procesebisa da danadgarebis gafarToebisa da modernizaciis SemTxvevaSi. aseTi midgomis Sedegad sakmaod umtkivneulad ganxorcielda axali danadgarebis ageba da CarTva marTvis arsebul sistemaSi misi gaCerebisa da ukve momuSave svetebis muSaobis reJimebis darRvevis gareSe. es faqti gansakuTrebiT aRsaniSnavia, vinaidan izotopebis gancalkevebis teqnologia efuZneba gamyofi svetebisa da kaskadebis urTierTdakavSirebul kompleqss, rodesac calkeuli svetis materialuri balansebi da muSaobis reJimebi gavlenas axdens danarCeni danadgarebis muSaobaze. naxazze gamosaxuli sqema warmoadgens aTeuli svetisgan Sedgenili kompleqsis mcire nawils (danarCeni ekranebis gamoZaxeba xdeba Sesabamis Rilakebze “dawkapunebiT” da maTi gamoyvana SesaZlebelia marTvis sistemaSi Semaval nebismieri kompiuteris ekranze – zogjer erT kompiuterze mierTebul sxvadasxva monitorebzec). aRniSnul kompleqsSi miiRweva sawyisi bunebrivi narevis sruli “amowvlilva”, anu Sesabamisi izotopebis cal-calke produqtis saxiT gamoyofa. 
daskvnebi
izotopebis gancalkevebis maRalteqnologiuri procesebisaTvis marTvis sistemebis damuSavebis gamocdileba iZleva ara mxolod mocemuli mimarTulebis warmoebebebis efeqturi funqcionirebis da perspeqtiuli ganviTarebis SesaZleblobas, aramed warmoadgens qveynisTvis metad mniSvnelovan precendents marTvis Tanamedrove sistemebis damuSavebisa, iseTi rTuli procesebisTvisac ki, rogorc izotopuri teqnologiebia. mniSvnelovania, rom aseTi sirTulis sainJinro amocanebi wydeba adgilobrivi specialistebis mier da dagrovili gamocdileba gamoiyeneba da ufro farTod SeiZleba gavrceldes ganxvavebuli dargisa da masStabebis teqnologiuri procesebis marTvis sistemebis Sesaqmnelad.   
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Experience and perspectives of control systems development of isotope separation high-tech processes in the enterprises by High Technology National Centre of Georgia are presented. It is important to use common approaches in the control systems engineering for these processes. Requirements for Canagement systems are characterized by versatility, severity for reliability and accuracy, and some features that are specific for variable isotopic composition of substances. 
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