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monacemTa dacvis centrebis infrastruqturis

racionalizacia

nugzar  gugunaSvili, nona oTxozoria, vano oTxozoria

saqarTvelos teqnikuri universiteti

reziume

gaanalizebulia monacemTa dacvis centrebis sainJinro infrastruqturis

racionalizaciis sakiTxebi. aRwerilia infrastruqturis simZlavris dagegmvis procesi,

Sefasebulia infrastruqturis resursebis siWarbis dasaSvebi masStabebi da
infrastruqturuli resursebis siWarbis warmoqmnis mizezebi. SemoTavazebulia

eleqtrokvebis moduluri sistema da ganxilulia misi dasaSvebi ZiriTadi maxasiaTeblebi.

sakvanZo sityvebi: monacemTa dacvis centri. sainJinro infrastruqtura.

1. Sesavali

monacemTa damuSavebis centrebis ageba umeteswilad infrastruqturuli maragebis

gaTvaliswinebiT xdeba, rac xSirad iwvevs damatebiT kapitalur danaxarjebs, romelic
saeqspluatacio vadis ganmavlobaSi danaxarjebis arc Tu ise umniSvnelo wilia. Warbi

infrastruqturuli resursebis gansazRvrisaTvis sasurvelia Segrovdes monacemebi

gasaanalizeblad.
am monacemebis safuZvelze SesaZlebeli xdeba aRiweros infrastruqturis

simZalvris dagegmvis procesi da Seiqmnas Sesabamisi modeli.

2. ZiriTadi nawili

modelis Seqmnisas SemovitanoT Sesabamisi daSvebebi:

a) centris eqspluataciis saproeqto vada Seadgens 10 weliwads;

b) gegma moicavs maqsimaluri simZlavris saproeqto mniSvnelobas da simZlavris sawyis
mniSvnelobas;

g) mosalodneli datvirTva wrfivad izrdeba mTeli sasicocxlo ciklis ganmavlobaSi

mosalodneli datvirTvis mniSvnelobidan maqsimaur dasaSveb mniSvnelobamde, romelsac is
aRwevs sasicocxlo ciklis Sua periodisTvis.

1-el naxazze mocemulia dagegmvis mTeli cikli. sistemis ageba xdeba SerCeuli

maxasiaTeblebis gegmis  safuZvelze. gegmis mixedviT mosalodneli datvirTva Seadgens
monacemTa centris sawyisi sruli simZlavris 30%-s, Semdgom is izrdeba mosalodneli

datvirTvis saboloo mniSvnelobamde.

nax.1

xSirad sistemis eqspluataciis gaSvebis momentSi faqtiuri datvirTva, rogorc

wesi mosalodnelze dabalia da aseve mcirea saboloo datvirTvis mniSvneloba.
gaTvaliswinebul unda iqnes, is rom eqspluataciaSi myofi aparaturis nominaluri

simZlavreebis jami SesaZlebelia meti iyos dadgenil simZlavreze rezervis gamoyenebis

xarjze an dabal simZlavreze muSaobis gamo.
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imisaTis, rom Segvefasebina infrastruqturuli resursebis siWarbis realuri

masStabebi Catarda gamokiTxva SemkveTebs Soris da gamokvleul iqna realuri obieqtebis
garkveuli raodenoba. aRmoCnda, rom mosalodneli datvirTvis saboloo mniSvnelobis

zrda eqspluataciis sawyis periodSi 30%-mdea. dadgenil iqna, rom gaSvebis momentSi

fizikuri datvirTva Seadgens mosalodnelidan 30%–s, xolo saboloo fizikuri
datvirTva ki 30%–s dayenebuli simZlavridan (nax.1). amrigad, tipiuri gamoTvliTi

centri proeqtirdeba infrastruqturuli resursebis gasammagebuli namatiT.

nax.2

SeiZleba gamovyoT ori Semadgeneli xarji, romlebic warmoiqmneba monacemTa dacvis
centris sacicocxlo ciklis ganmavlobaSi da romlebic dakavSirebulia

infrastruqturuli resursebis siWarbesTan: esenia kapitaluri da mimdinare.

kapitaluri xarjebi, dakavSirebulia infrastruqturuli resursebis siWarbesTan,
is miekuTvneba iseTi resursebis wils, romlebic ar gamoiyeneba tipur SemTxvevaSi. Warbi

resursebi uSualod gadaiangariSeba Warb kapitalur danaxarjebSi. eleqtrokvebisa da

kondicirebis Warbi mowyobilobebis danaxarjebis CaTvliT da proeqtirebisa da
instalaciebis samuSaoTa kapitaluri xarjebis gaTvaliswinebiT, romelic moicavs

eleqtrogayvanilobisa da haersatarebis mowyobasac.

tipuri gamoTvliTi centris eleqtrokvebisa da kondicirebis sistemebi, dayenebuli
aparaturis saerTo simZlavriT 100 kvt, moiTxovs kapitalur danaxarjebs 500000

dolaris odenobiT, an 5 dolari/vati. realurma analizma  aCvena, rom am investiciis

70%–s, anu 350000 dolars ar moaqvs araviTari sargebloba. fuladi saSualebebis
gamoyenebis Rirebulebis gaTvaliswinebiT, infrastruqturuli resursebis siWarbidan

gamomdinare, danakargebi monacemTa damuSavebis centrebis asagebad tipur SemTxvevaSi

Seadgens kapitaluri danaxarjebis TiTqmis 100%–s, anu, pirveladi  Cadebuli kapitalis
mxolod 30%  TiTqmis sakmarisia faqtiur moTxovnilebaTa srul dasakmayofileblad.

eqspluataciis mTeli vadis ganmavlobaSi ganxorcielebuli  da infrastruqturuli

resursebis siWarbesTan dakavSirebuli zedmeti danaxarjebi moicavs agreTve
saeqspluatacio xarjebs. esaa momsaxurebis, saxarji masalebisa da eleqtroenergiis

kontraqtebis Rirebuleba. mowyobilobebis mwarmoebelTa yvela instruqciis Sesrulebis

SemTxvevaSi, monacemTa damuSavebis centris an saqselo kvanZis sasicocxlo ciklis
ganmavlobaSi momsaxurebaze danaxarjebis jami, rogorc wesi, aRmoCndeba aranaklebi

kapitalur danaxarjebze, ramdenadac momsaxurebas yvela dayenebuli mowyobiloba

moiTxovs. amis garda, monacemTa damuSavebis centris  an saqselo kvanZis Warbi
infrastruqtura moixmars eleqtroenergias. maTi uqmi svlis reJimSi moxmarebuli

simZlavre Seadgens nominaluri simZlavris saSualod 5%–s. haeris kondicirebaze

daxarjuli energiis gaTvaliswinebiT, unda vilaparakoT 10%–ze. amgvarad, monacemTa
dacvis centrisaTvis, saerTo moxmarebuli simZlavriT 100 kvt,  infrastruqturuli

resursebis siWarbis tipiuri doniT, eleqtroenergiis zedmeti danaxarji mTeli 10

wliani eqspluataciis vadis ganmavlobaSi Seadgens miaxloebiT 600000 kvt/sT–s, romlis
Rirebulebacaa miaxloebiT 55000 dolari.
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erTobliobaSi, monacemTa damuSavebis centris an saqselo kvanZis eqspluataciis

vadis ganmavlobaSi zedmeti xarjebi Seadgens eleqtrokvebisa da kondicirebis
infrastruqturis Rirebulebis saSualod  70%–s. es aris ekonomiis is Tanxa, romelic

Teoriulad SesaZlebelia miRebul iqnas infrastruqturis  gamoyenebis xarjze, da

romelic SesaZlebelia moergos faqtiur moTxovnilebebs.
bevr kompanias aseTi kapitaluri da saeqspluatacio xarjebi SeiZleba daujdes

ganuxorcielebel axal proeqtebad da investiciebad, rac realurad  pirdapir

danakargebze  gacilebiT  Zviria.
rogorc  Segrovili monacemebidan irkveva, monacemTa damuSavebis centrebis  an

saqselo kvanZebis infrastruqturuli resursebis siWarbis realuri sidide sakmaod

mniSvnelovania da gaaCnia didi gabneva. bunebrivia, warmoiSoba kiTxva, igegmeba da
mosalodnelia Tu ara es siWarbe  Tavidanve? Tu is warmoiSoba Secdomebis gamo, an iqneb

arsebobs garkveuli  principuli  momentebi, romlebic gansazRvravs maT gardauvalobas.

gamoTvliTi centrebi gegmardeba aparaturis mier, momavalSi moxmarebuli
maqsimaluri SesaZlo simZlavreebis gaTvaliswinebiT. sruli da gamoyenebuli

simZlavreebis mniSvnelobebi  iReba sabolood mosalodneli datvirTvasTan  SedarebiT

metobiT. xSirad, praqtikaSia eleqtrokvebis qvesistemis arasrul simZlavreze gaTvla –
magaliTad 80%–ze, gamodian ra mosazrebidan, rom amgvarad maRldeba misi muSaobis

saimedooba. gamoTvliTi centris proeqtirebisas  gamoyenebuli simZlavris saboloo
mosalodneli datvirTvaze metis arCevis praqtika naCvenebia 1-el naxazze. esaa

infrastruqturuli  resursebis  moculobis gegmiuri an  ganzrax momateba. mas gaaCnia

gansazRvruli mniSvneloba, Tumca, misi wili saerTo zedmet xarjebSi araa yvelaze didi.
monacemTa damuSavebis centrebis an saqselo kvanZebis dagegmarebis tipuri procesi

eyrdnoba rig daSvebebs, samomavlo moTxovnilebebTan mimarTebaSi. kerZod:

 infrastruqturuli resursebis arasakmarisobis gamovlenis SemTxvevaSi, danakargebi

imdenad maRalia, rom msgavsi movlenis riski unda gamovricxoT;

 sasicocxlo ciklis ganmavlobaSi resursebis gazrda jdeba uaRresad Zviri;

 samuSaoebis Catareba, romlebic dakavSirebulia monacemTa damuSavebis centris an

saqselo kvanZis sasicocxlo ciklis ganmavlobaSi resursebis gazrdasTan, qmnis

seriozul da miuRebel gacdenebis risks;

 monacemTa damuSavebis centris an saqselo kvanZis infrastruqturis sruli

daproeqteba da  konfiguraciis dagegmareba unda Sesruldes winaswar;

 droTa ganmavlobaSi monacemTa damuSavebis centris an saqselo kvanZis

infrastruqturis resursebis faqtiuri moTxovnileba izrdeba, TumcaRa, winaswar
gansazRvro  am zrdis  raodenobrivi maCveneblebi, SeuZlebelia.

am daSvebebidan gamomdinare, monacemTa damuSavebis centris an saqselo kvanZis

infrastruqturis dagegmareba, daproeqteba da ageba xorcieldeba winaswar, momavlis
prognozebis safuZvelze, romlebic yovelTvis ar xorcieldeba cxovrebaSi.Aarsebobs

fundamenturi faqtorebi, romlebic gardauvals xdis infrastruqturuli resursebis

siWarbes.
dagegmarebis aRwerili procesi warmoSobs Zalian dabal, saSualo, resursebis

gamoyenebis procents, rasac SeiZleba davakvirdeT faqtobrivi monacemebis magaliTze, rac

unda ganvixiloT ekonomiuri TvalsazrisiT negatiur  movlenad. miuxedavad amisa, zemoT
ganxilul dagegmarebis procesSi aranairi nakli ar aris. es xiluli winaaRmdegoba

SeiZleba gadaiWras monacemTa ufro detaluri Seswavlis gziT da procesis SezRudviT.
me-2 naxazze warmodgenilia resursebis gamoyenebis jamuri procentis  statistikuri

ganawileba.

am monacemebis gamokvleva gvaZlevs saSualebas gavakeToT Semdegi daskvnebi.
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3. daskvna

saSualod, faqtiurad gamoyenebuli  resursebis wili Seadgens miaxloebiT 30%–s;

saSualod, zedmeti resursebis an eleqtrokvebis infrastruqturis  aramoTxovnadi

simZlavris wili Seadgens miaxloebiT 70%–s;
faqtiurad  gamoyenebuli resursebis wili  aqtiurad icvleba, varirebis sazRvrebi

didia, rac metyvelebs sakmaod SezRudul, momavali prognozirebis SesaZleblobaze

proeqtirebis miznebisTvis.
dayenebuli simZlavris sididis Semcireba 30%–mde tipurad gamoyenebadi

mniSvnelobebidan, migviyvans infrastruqturis SesaZleblobebis sazRvrebidan faqtiuri

datvirTvis gamosvlis 50%–ian albaTobamde.
gaTvlebis Tanamedrove meTodika dafuZnebulia kompromisze, romlis CarCoebSic,

resursebis siWarbis maRali done gamoiyeneba rogorc dacva saboloo faqtiuri

datvirTvis mniSvnelobebis didi dafantvisagan.
zemoxsenebulidan gamomdinareobs, rom proeqtirebis procesis arsebul

SezRudvebisas da resursebis moTxovnilebebis momavali cvlilebebis winaswar

gansazRvris SeuZleblobis pirobebSi, monacemTa damuSavebis centris dagegmarebis
axlandeli meTodi sruliad logikuria. Tu faqtiur moTxovnilebaTa infrastruqturis

SesaZleblobebis sazRvrebs gareT gasvlis fasi maRalia, maSin, monacemTa damuSavebis
centris an saqselo kvanZis agebis Cveulebriv variantSi saukeTesoa, rom moxdes

mosalodneli xarjebis  minimizacia – Caidos sistemaSi didi zedmetoba.

principialuri SeuZlebloba, monacemTa damuSavebis centris dagegmarebis etapze
zustad ganisazRvros momavali moTxovnilebebi, darCeba gadaulaxav winaRobad, Tuki  Cven

ver viswavliT momavlis prognozirebas. zemoTTqmulidan gamomdinare  problemis

gadasaWrelad SeiZleba gamoyenebul iqnas monacemTa damuSavebis centris an saqselo
kvanZis infrastruqtura, romelsac Seswevs unari, reagireba moaxdinos  moTxovnilebaTa

moulodnel cvlilebebze.

ნახ. 1

idealuri iqneboda iseTi meTodisa da arqiteqturis gamoyenebis SemTxveva,

romlebic uzrunvelyofda cvladi moTxovnilebebisadmi uwyvet SeTavsebas. aseT meTods

da arqiteqturas unda gaaCndes Semdegi maxasiaTeblebi:
inJinerul gadawyvetilebaTa raodenoba, romlebic  miiReba monacemTa damuSavebis

centris agebis periodSi, erTxel da sabolood mniSvnelovnad unda Semcirdes an sulac

nuls gautoldes.
monacemTa damuSavebis centris eleqtrokvebis infrastruqtura unda Sedgebodes

siRrmiseulad inJinerulad gaTvlili mza modulebisagan, romlebSic winaswar gaTvlili

iqneba maTi gamoyenebis yvela SesaZlo varianti.
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es modulebi gaTvlili unda iyos standartuli karis pirobebSi

transportirebisTvis da samgzavro liftebis gamoyenebiT. isini unda irTvebodes
sistemaSi Zabvis qveS myof wredebSi raime saxis operaciebis Sesrulebis gareSec.

aucilebelia gamoiricxos farTobze raime saxis specialuri momzadeba – aweuli

iatakis msgavsi.
sistema gaTvlili unda iyos konfiguraciis arCevaze rezervirebis gareSe an

rezervirebiT +1 an 2,NmasSi raime saxis modifikaciebis Setanis gareSe.

instalaciis procesidan gamoricxuli unda iyos iseTi saxis samuSoebi,
rogorebicaa gayvanilobis mowyoba,  kedlebisa da gadaxurvebis xvreta da Wra.

simZlavreebis zrda ar unda moiTxovdes raime saxis specialuri nebarTvebis miRebas

da specialuri procedurebis Sesrulebas.
eleqtrokvebis moduluri sistemis Rirebuleba ar unda aRematebodes

tradiciuli centralizirebuli sistemis Rierbulebas.

eleqtrokvebis  moduluri sistemis eqspluataciis  xarjebi  ar unda aRematebodes
Sesabamis xarjebs  tradiciul centralizirebuli sistemis SemTxvevaSi.

fizikuri  infrastruqturis adapturi sistemebis  ganxorcielebisas,  saSualebaTa

zedmeti xarji, SesaZlebelia mniSvnelovnad Semcirdes. es ekonomia gamosaxulia moyvanil
me-3 naxazze. sayuradReboa, rom dasawyisSi dayenebuli simZlavre Seadgens sruli

simZlavris mxolod mcire nawils da imas, rom is droTa ganmavlobaSi faqtobrivi
datvirTvis gazrdis Sesabamisad izrdeba.
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Summary
In the article, questions of the engineering infrastructure realizationin Datacenters

areanalyzed. The article describes the processes of infrastructure capacityplanning, assessment the
admissibility of the scale of the redundancy of infrastructure resources and cause of the
redundancy infrastructure resources. The modular power supply system and its admissible main
characteristics are offered.

РАЦИОНАЛИЗАЦИЯ ИНФРАСТРУКТУРЫ ЦЕНТРА ОБРАБОТКИ ДАННЫХ
Гугунашвили Н., Отхозория Н.,  Отхозория В.

Грузинский Технический Университет
Резюме

Проанализированы вопросы реализации инженерной инфраструктуры в ЦОД-ах.
Описан процесc планирования мощности инфраструктуры, оценены допустимые масштабы
избыточности ресурсов инфраструктуры и причины возникновения избыточности
инфраструктурных ресурсов. Предложена модульная система электропитания и
рассмотрены ее допустимые основные характеристики.


