NepBoe yaocrosepeHue B Poccun o6bekTa ypoBHsa IV no

Uptime Institute (npoekTupoBaHue)

Cneoyrowuli waz: [Nlod2omosKa K cepmughukayuu 8ce2o Komrisiekca 06opy0o8aHus.
Anekceli Kaprios
Pecnybnuxka Mopoosus.

TexHonapk MopaoBun ABNAETCA OAHUM M3 KPYMHEMWLWMX MPOEKTOB B pernoHe (cm
PucyHoK 1). O6beKkT npeactaBnseT coboit MUHU-TOPOA, KOTOPbIM BKAOYaeT B cebs HayyHo-
nccnenoBaTelbCKMe OpraHusaumm, NPOMbIWAEHHbIEe 06bEKTbI, BU3HEC-LEHTPbI, BbICTABOYHbIE
LEHTPbI, WKO/bI, XMION MOCENOK, a TaKKe CepBUCHbIe LeHTpbl. OAHUM U3 K/OYEBbIX YacTel
NPoeKTa fABAAeTCA UeHTp 06paboTkM paHHbix (LLOA), KoTopbii npeAHasHayeH Ans
NpeaocTaBfeHnas UHPOPMALMOHHbBIX, BbIYUCAUTENbHBIX U TENEKOMMYHUKALMOHHBIX YCAYr W
pecypcoB pnns pesnaeHtoB TexHonapKka-MopaoBWsi, OPraHoOB rOCyAapCTBEHHOM B/acTy,
npeanpuATU pernoHa, Tak M CcTpaHbl B Uenom. KomnaeKkc e ueHTpa ob6paboTKM AaHHbIX
Pa3MecTATCA OpraHusauuMm, 3aHMMAOLWMeCs NPenMyLLecTBEHHO B pa3paboTke NporpaMmHOro
obecrneyeHns, a TaKKe KOMMaHWKW, AeATeNbHOCTb KOTOPbIX CBA3aHa C WMHPOPMaLMOHHOM
cpenon, cosgaHnem WHGOPMALMOHHbBIX pecypcoB M 6a3 [AaHHbIX C  MCNOAb30BaHWEM
COBPEMEHHbIX TEXHOIOTUN.
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Puc. 1. Kapta Mopgosumu

LUeHTp 06paboTKM [OaHHbIX npeanaraer WM YCAYrM  XOCTUHra, o6CcnyXuBaHue
obopynoBaHMa, MHPPACTPYKTypbl Kak cepBuca (laaS) yepes TepmumHan [octyna M 4yepes
OTKPbITblE M 3alMLIEHHbIE KaHafbl, a TaKXe [AOCTYyN K nporpammHomy obecneyeHuto
Groupware Ha ocHoBe mogenun SaaS. B pesynbrtate LleHTp 06paboTku AaHHbIX TexHonapka
NMO3BO/IUT CBECTU K MWUHMMYMYy pacxogbl Pe3nAeHTOB ANA MNPOBEAEHUA UCCNeLOBaHWUM,
ynpaBneHns O06WMMM CTPOUTENbHBIX WM AU3ANHEPCKMX MNPOEKTOB, a TaKXe MNo3BOAUT
B3aMMOAENCTBOBATb C 3aKa3dyMKaMM HaA paHHMX 3Tanax a 3a CYeT MCMo/b30BaHUA
MHOOPMALUMOHHBIX U TENEKOMMYHMKALUMOHHbIX (PYHKUUIA U KONNEKTUBHOIO MOJIb30BaHUSA,
O0POroCToALLEro NporpaMmHoro obecneyeHma 1 annapaTHbIX MPOrPaMMHbIX KOMMIEKCOB.

AgMuHUcTpauma MopaoBuM ydacTBOBana B  CO34aHUM M GUMHAHCMPOBAHWKM MPOEKTA,
4yTOBbl MOMOYL NPEAnPUATUAM B Pa3BUTUM U NPOABUNKEHUU MHHOBALMOHHBLIX NMPOAYKTOB U
TexHonoruii. Okono 30 Bedywmx HAyYHO-TEXHUYECKMX LLEHTPOB rOTOBbl COTPYAHMYATb C
TexHonapk-MopaoBusa. 3T opraHusauuu, cmoryT 6narogaps noaaeprkke LleHTpa AaHHbIX
TexHonapKa, NPOBOAAT UCCNEeA0BAHMA, U BHEAPAIOT B NPOM3BOACTBO HOBbIE U MHHOBALMOHHbIE
TEXHONOTUM, NPOAYKTbI U MaTepuansbl, (PUCYHOK 2).
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Puc.2 (a-6). LleHTp 06paboTKM AaHHbIX

Mouemy BbIbpaHa cepTUdPUKaLUA NPOEKTUPOBAHUA?

LleHTp 06paboTKM AaHHbIX «TeXHONAPK» ABAAETCA CaMbIM KPYMHbIM M CAMbIM MOLLHbBIM
BbIYUCNUTENbHBIN LeHTpoM B MopaoBuu. Ee pa3paboTumKkm paccumnTbiBanm, YTo 06BbEKT byaeT B
KOHEYHOM UTOre UCMONb30BaTbCA MHOTMMM NPABUTENbCTBEHHBIMU NPOrpammamm. Kpome Toro,
ueHTp 06paboTKM [AaHHbIX TaKke OyAeT MCNoib30BaTbCA A1A TeCTUPOBAHMA M 3amnycKa
NporpaMmm 3/1eKTPOHHOrO NPaBUTE/NIbCTBA, KOTOPbIE B HACTOSALLEE BPEMSA Haxo4saTcA B CTaguu
pa3paboTKu.

"Haw nnaH coctouT, 4TOGbI NpUB/EYb HECKO/bKO rpynn pa3paboTynmKoB, KoTopble
OONXKHbI cTaTb pe3ngeHTamun. OHM ByayT MCNOSIb30BaTb BbIYUCAUTE/NbHbIN LLEHTP B KayecTse
UCNbITaTeNIbHOIrO MOAMIOHA AnA paspaboTkM nporpamm, TakuUX Kak besonacHbin ropoga,
MeAMULMHCKME YCAYyrn pnsa rpaxaaH u 1.4. Mostomy mbl 06s3aHbl NpeaocTaBnATb Bpayvyam
KPYr/IOCYyTOYHO OH/IAMHOBLIM A0CTYN K MUCTOpUM OONe3HM, a Takke obecneunTb TpaduK
NOAMUMM C TEM Xe YPOBHEM AOCTyna K Mporpammam yrnpasB/ieHUs TPaHCMOPTHOM CeTu B

pervoHe " — 3asBnseT Anekceit PomaHoB, gupektop Gosinform (a) - rocyaapcrtseHHOro

onepatopa TexHonapka-Mopaosus.
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Ona yposnetBopeHna 3TUX TpeboBaHUI 3aKa3uMKa, TexHoceps, cneays MONOXKEHUAM
TpeboBaHmi Uptime Institute ana nHXeHepHOW MHOPACTPYKTYPbI LEHTPA 06pabOTKN AaHHbIX
(Site Infrastructure Tier Standard: Tononoruu) nposen cepTuduKaumio NpoekTa. B pesynbTtaTte
AETaNbHOrO  M3y4yeHUA MNPOEKTHOW [AOKYMEHTALMM MNONYYEHO 3aK/IOYeHMe, 4YTO BCe
WHXeHepHble cuctembl LLOZL nonHocTblo yaoBneTBopstoT TpebosaHuam Uptime Institute Tier
IV. CepTuduKauma NPOEKTHOM [OKYMEHTAUUW FrapaHTUPyeT COOTBETCTBME Ay6AMpPOBaHMS,
du3nyeckoro pasgeneHna M BO3MOXKHOCTEN TexHMYeckoro obcnyusaHua obopynoBaHua M
pacnpeaenuTenbHbix ceten (cm. puc. 3 n 4).
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BbinonHenne LUOA(om) Tpebosanmit Uptime Institute Tier IV nossoant Mopaosumn
AOCTUYb 3HAYUTENbHOM 3SKOHOMWM, MOCKObKY 3TOT  LleHTp 06paboTKM AaHHbIX Aenaet
BO3MOXHbIM  cO34aHue ueHTpanbHoro LUOJ pervoHa, KoTopbid 6yaetr onupatbes
pernoHanbHble UEHTPbl 60/see HM3KOro YPOBHA. ITU pernoHanbHble LEHTPbl XOTA He
ceptuomumposaHbl no Tier Uptime Institute, HO yXe NOCTPOEHbl, M YAOBAETBOPAIOT
TpeboBaHMAM K pe3epBHbIM KOMMOHEHTaM, 4YTO, B CBOK o4yepenb CHUXKaeT obwume
KanuTasnbHble 3aTpaTtbl. B TO e Bpemsa, ueHTpanbHbit LIOL obecneymBaeTr pesepsHoe
KOMMPOBaHME [OaHHbIX B C/Ay4yae BbixoAa M3 cTpos (NpocTtoa) OAHOrO UAM HECKONbKUX U3
PErmoHaNbHbIX LLEHTPOB 06PabOTKM AaHHbIX.

LleHTp 0b6paboTkM gaHHbix TexHonapk asaseTrca agpom Bcex UT-ycayr B Mopaosuu.
PerMoHanbHble LEHTPbl 06paboOTKM AaHHbIX, B 3TOM cpeae, UCMO/b3YTCA Kak "TepMuHanbl
A0CTyna" NosTomMy B MPaBUTENbCTBE MPUHANM PelleHne , YTo He HaZo OblNo CTPOUTb UX C
BbICOKMMM TPEOOBAHMAMM K HALEKHOCTH.

Mapametpbl LieHTpa 06paboTKM AaHHbIX

LleHTp 06paboTkn gaHHbIx TexHonapK npeactaBaseT coboit 1 900 KBT 06bEKT, KOTOPbIM
MOXeT BMecTuTb OKono 110 ctoek, npu cpegHem pacxoge 8-9 KBT Ha cToMKy. MutaHme
OCyLLeCTBNAETCA OT uYeTblpex He3aBUCMMbIX WMCTOYHWMKOB: [Ba HE3aBUCUMbIX KaHanoB oOT
CUCTEMbI  3/MEKTPOCHAbXKeHMA ropoga W AuM3eNb-TeHepaToOpHbIX  YCTaHOBOK ¢ 2-N
pe3epBUPOBAHUEM.

OCHOBHbIE XapaKTEePUCTUKMU:

Total IT Capacity (kW) 830

Number of IT Racks 10

Overall DC Capacity (kW) 1,900

Electrical Substation (kW) two x 1,894
Engine Generators (kW) two x 1,894

UPS (kW) two x (four x 5)
Chillers (kW) two x (two x 520)
Data Center Space (m?2) 410

Building Space (m?2) 3,300

(Tabnunua 1)

LeHTp 06paboTKM AaHHbIX 34aHMe npeacTaBnseT coboM MHOroaTaxKHoe 34aHue.
CepBepbl 3aHMMAIOT MEPBbIA 3TaXK: BbIYUCAUTENbHbIE pecypcbl (TakXKe pasnuyHbie Buabl UT-

Russia’s First Tier IV Ctpanuua 5



060pya0BaHMA - OCHOBHbIE BbIYMCAUTENbHBIX, TENEKOMMYHUKALMOHHbBIX U CUCTEM XPaHEHWUA)
pa3meLLatoTca B TPeX MOMELLEHUAX.. AOMUHUCTPATMBHbBIN B610K M KONN-LEHTP HaxoAsTca Ha
BTOPOM 3Ta)Ke.

Yunnepbl, HACOCHble CTaHUMK, pe3epByapbl ONA XPAHEHUA OX/NAXKLEHHON BOAbI, U
6atapen WBM, n 1.4. HaxogATCA B NOABANE W TEXHUYECKUX 3Taxkeh. TpaHchopmaTtopbl u
AN3enbHble reHepaTopbl PAaCcNoIOXKeHbl B OTAE/bHOM 30HE, NpUAeratoLlLei K LeHTpy o6paboTku
AaHHbIX. TonameHble 6aKM pPacnoNoOXeHbl B  ABYX YFAyOAEHHbIX XpPaHWAMLLAX Ha
NPOTUBOMOJIOXHbIX CTOPOHAX 343HUA.

KoHCcTpyKuMAa  ueHTpa 06paboTKM  AaHHbIX  BKAOYaeT B cebs  HECKOJIbKO
3Heprocbeperalowmnx TEXHONOTMIA, YTO MO3BONAET CPEeACTBO ObiTb  OYEHb  HU3KUM
sHepronoTpebneHnem no poccuiickmm craHgaptam (PUE <1,45). Hanpumep, cuctema
OXNIAXKAEHUA BK/AOYaeT B cebsa pexmm cBOOOAHOTO OXNAXKAEHUS, a BCE MOLLHOCTU MU
oxnaxkaatouiee obopyaoBaHue paboTaeT B peumax, npegHasHayeHHbIX Ansa obecneyeHun
MaKCMManbHoM 3pPeKTUBHOCTH.

Apyrue oco6eHHocTU o6ecneyeHns sHeproapPeKTMBHOCTH:

e BblYMCAUTENbHbIM 060pYyAOBaHME YCTAHOBNEHO B KOHQUIypauum XoNo4HOro W
ropayero KOpMaopos. B AByxpaaHOe oxnaxaeHue AOMNONHUTENbHO NoBbiwaeT 3GpdeKTUBHOCTb
NCNONb30BaHUA IHEPTUMN.

e Cuctema oxnaxaeHua wucnonbsyet 3¢PeKkTUBHbIE YMANepbl C  BUHTOBLIMMU
KOmMpeccopammn U BOAAHbIM OxnaxKaeHnem KoHaeHcatopa. Cyxme rpagypHuU yCTaHOBAEHbI Ha
oxnagutene Kpbllle KOHAEHCAaTOPOB XOJI0AMU/IbHbIX MAWWH U UCNONL3YIOTCA B SIeTHee Bpems.
3umor 3TM rpagupHM nomoratoT obecneunTb cBoboaHOe oxnaxaeHuwe. PacuyeTbl AnAa
NPOEKTUPOBAHUA CUCTEMbI OXNAXKAEHUA U KOHAULMOHUPOBAHMA BO3AyXa OblIN BbINONHEHDbI B
cooTBeTCcTBUM co cTaHgapTammn ASHRAE.

® Bce 3/1eMeHTbl CKOHCTPYMPOBAHHbIX CUCTEM, @ TAaKXKE CaMUX CUCTEM, MHTErPUPOBAHbI B
eanHbii BMS. Cuctema BMS ynpaBnseTr Bcemn Heobxoammbimn GyHKUMAMKU 060pya0BaHUA U
B3aMMOCBA3AHHbIX MOACUCTEM, OHa ObICTPO NOKANU3yeT HEeUCNPaBHOCTM W OrpaHuMYMBaeT
nocneAcTBUA Ype3BblHaHbIX CUTyauunii. TeXHOCEPB UCMO/b3yeT pacnpeneneHHYI0 apXUTEKTYpY,
B KOTOPOM KaAblh KOMMOHEHT MMEET CneunanbHblit KOHTPOANEep, KOTopbii obmeHuBaeTcA
nHpopmaumein c BMS. Ecnm cepsepbl BMS TepnaT BbIXOAAT U3 CTPOA, OTAENbHbIE KOHTPOAEPDI
noanepKMBalOT aBTOHOMHOE ynpaBaeHue obopygoBaHuem. Takxe BMS cobupaetr w
obpabaTbiBaeT ucyepnbiBatowme obbembl MHPopmauum o6 obopypoBaHUM, COOOLLEHWIA O
npobnemax W AaHHbIX apxuBoB. OTobpaxeHne WHPOpPMaLMM NpenocTaBaseTca B
ANCNEeTYEPCKOWM ANA ONepaTopoB, FAe OHW MOTYT KOHTPOAMPOBATb PaboTy BCeX 3/1eMeHTOB
WMHXXEeHEePHOM MHPPACTPYKTYPHbI.

EcTb nnaHbl, ceptuduumposartb no Tier O Kak NOCTPOEHHbIN 06bEKT.

C TOYKM 3peHua 6e3onacHOCTU, LEHTP 06paboTKM AAHHbLIX COCTOUT M3 Tpex YpOBHEW
AocTtyna:
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e 3eneHble 30Hbl obecneymsatoT OTKprTbIﬁ Aonyck Aana nonb3oBatenem u B
BbICTaBOYHOM 3aie.

e CMHMe 30Hbl OrpaHuyeHbl pesngeHTamm TexHonapka Data Center, BbinoaHAOLWMX
cBou cobctBeHHble UT-NpoeKTbl.

e KpacHble y4acTKM OTKPbITbl TONIbKO A5 COTPYAHMKOB LieHTpa 06paboTKun AaHHbIX.

Tpy HE3aBUCUMMbIX BOJIOKOHHO-ONTUYECKMUX NINHUN, KaXKaaa M3 KOTOPbIX UMeeT eMKOCTb
10 Iéut B cekyHay, obecneumBaer OecnepeboliHylo PaboTy M BbICOKYH MPOMYCKHYIO
CNOCOBHOCTb CUCTEM Mepesayvn AaHHbIX ANA MO0/b30BaTeNel BCel CeTeBOM MHPPACTPYKTypbI
[ata LleHTpa. B KauyecTBe TeNEKOMMYHMKAUMOHHbIX napTHepos LIOA TexHonapka 6binu
BblbpaHbl K/AtOYeBble MarucTpasbHble onepatopbl Poccum (Poctenekom, TpaHCTenekom, M
MeradoH).

LleHTp 06paboTKM [aHHbIX TaKXKe BKAOYaeT B cebAa cucTeMy MOHUTOPUHIA U
aucnetyepmusaumm. Cnctema OCHOBaHA Ha Tpex nporpammHbix npoaykros: EMC lonix
(MOHUTOPUHI AOCTYyNHOCTM Bcex KomnoHeHToB UT-uHdpactpykTypbl), EMC APG (HakonneHnue
CTAaTUCTUKM M aHanusa npowussogutenoHoctn), VMware VCENTER Operations Enterprise
(MOHUTOPUHF MHTENNEKTYasIbHblE NMPOM3BOAUTENBHOCTU U €MKOCTM OOBEKTOB BMPTYaA/IbHbIX
cpes VMware), a TaKXe MOAYAN MHTErpaumu, crneumanbHO pa3paboTaHHble KOoMNaHuel
TexHoceps.

PucyHOK 5. BHYTp# 3ana AaHHbIX.

Kak yxe oTmeyanocb paHee, UeHTp 06paboTKM paHHbIX 6bln paspaboTaH gna
OOCTUXEHUS CaMblX BbICOKMX YPOBHEN HaAeKHOCTU. ECTb HECKO/IbKO LEeHTpoB 06paboTku
AaHHbIX B Poccun, KoTopble BbIMONHAKT Ba)KHEMLWME HAUMOHANbHbIE 334a4M, HO HWU OAMH U3
3TUX O6BEKTOB He CepTUPULMPOBAH MO BbICOYANLLIMM YPOBHAM HafeXHOCTU. ITo TpeboBaHue
caenano 3apady 6onee CNoXKHOM ANA Bcex. TexHOCepB A0/KeH Obin caenatb TO, YTO HUMKOrAa
He 6blN10 caenaHo B Poccuun m caenaTb 3TO B TeYEHWME OrPaHMYEHHOro BpemeHu. KomnaHuu
TexHocepB yAan0cb COBEPLINTL 3TOT NOABUM MEHEE YEM 3a ABa roAa.

B npouecce ceptudukaumm npoekta B Uptime Institute, TexHoceps Haxogunca B
TECHOM KOHTaKTe C 3KcnepTamn B npegmeTHoit obnactm Uptime Institute. B pesynbTate
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TexHocepB ypanocb paspaboTaTb pelweHus [aa BCeX BO3HUKWKMX npobnembl. KomnaHuA
ropamtca KeanuduKkauuemn cneumanmuctos TexHOCepB, KOTOpble MMelT 6onbwon onbiT B
NPOEKTUPOBAHMM N CTPOUTENLCTBE LeHTPOB 06paboTKM AaHHbIX M paboTa KOTOPbIX NOCAYXKUAA
OCHOBOM A5 YCNELHOrO 3aBepLIEHMA 3TOr0 NPOEKTa.

TexHn4yeckaa npobnemobl 6binn 3HAYUTENbHBIMU. BbinonHeHWe TpeboBaHMI NPOEKTHOM
AokymeHTaumm no Tier IV noTpeboBann 601bWOro YmMcna M3bbITOYHbIX 3NEMEHTOB, TECHYIO
B3aMMOCBA3b MEXaHUYECKUX U SNEKTPUYECKUX CUCTEM, a TaKKe NpoBeAeHUe TECTUPOBAHMS,
ANA NPAKTUYECKOW AEMOHCTPUPALLIMK, TOFO YTO Ype3BblYaMHbIE CUTYaLLMN MOTYT ObiTb peLleHbl
6e3 BMeLaTeNbCTBa YeNoBeKa Uaun nospexaeHmna NT-obopyaosaHums.

HeobxogmMmo 6bl1o y4ecTb BCE BO3MOXHble COObITUA, @ 3aTeM MPaBW/IbHO pPa3BUBaTb
BMS obopyaosaHue, KOTopoe OTBeYano 6bl 32 3TW NOTEHUMaNbHble Npobaembl. Kpome ToOro,
cucTeEMa aBTOMATMU3aLUKUM O0XKHA paboTatb 1 6e3 noTepu GYHKLUMOHANbHbIX BO3MOXKHOCTEN B
cnyyae HeucnpaBHOCTM cuctembl BMS. Pa3paboTka M BHegpeHne anroputmos ans BMS
notpeboBanm yyactma Bcex NogpasaeneHnin asBTomatnsaumm TexHocepB 1 NoYTn 6-T mecsaues
HanpA*XeHHoW paboThbl.

BaXHO OblNO OrpPaHMYMTL LIYM OT WHMKEHepHOro o06opyaoBaHMA, TaK KaK LEHTP
06paboTKM [OaHHbIX PACMONOMKEH B XUAOM pailoHe. Mepbl LWYMOU30AAUUM  NPOLWM
HeobXxoAMMble  3KCMEepPTU3bl  HOPMATUBHO-MPABOBbIX  AOKYMEHTOB. 3HaHWEe  MECTHbIX
HOPMaTUBHO-NPABOBbIX aKTOB ABAAETCA KAoYom!

KomnaHuna TexHocepB TaKKe BHOBbybeamnacb, YTO HET MeNIKUX AeTaner U BONpocoB
npu co3daHuMKU UeHTpa 06paboTKM AaHHbIX Kak 0ObeKTa BbICOKUX TexHosnorvn. Hanpumep,
BEpXHee MNOKPbITUE MNpPM HAHOCEHMW Ha NON BO BPEeMA CTPOUTENbCTBA BbI3Ba/N0 aKTUBHOE
oKucneHne nosioB. TONbKO NOCAEe MHOTOYUCAEHHbIX U3MEPEHUN U UCMbITaHWUI, B TexHocepse
ObOHapyXuan, yto A06aBKM B KOMMO3SULUKM AN MOKPLITUA BOLUN B 3/IEKTPOXMMUYECKYIO
peakumio ¢ MeTannom, ¢ 0b6pasoBaHMEM CEePHYH KUCAOTY 4YTO CO343/10 3NEKTPUYECKUM
NoTeHUMaN MeXay CTOMKamMn 1 GanbLUNOIOM.

LleHTp 06paboTKM AaHHbIX B HacToAllee Bpems AOeWCTBYeT. TexHOoCepB naaHupyeT
3aBepwunTb ceptudukaumio Tier IV gns obbekTa.

Anekceit Kapnos ABnsetcA pykoBOAUTENEM JAenapTaMeHTa CTPOUTENbCTBA LEHTpa
06paboTKM AaHHbIX KomnaHum TexHocepB. Mmes 6onee yem 10-neTHuit onbiT paboTbl B
06/1aCTN NPOEKTUPOBAHMA U CTPOUTENbCTBA LLEHTPOB 06pabOTKM AaHHbIX, r-H KapnoB aBaaeTca
akKpeguToBaHHbiMm Tier Designer, Certified Data Centre Design Professional n Certified Data.
noJ, ero pyKoBOACTBOM 3aBepLUeHbl TakMe ABA KPyMHOMAcCLWTabHbIX nNpoekTa Kak baHk BTH
(npn3HaH cambim KpynHbIM MHGPACTPYKTYPHbIM NpoekTom B Poccum B 2010 roay), a Takxke
LeHTp 06paboTKM AaHHbIX ana bawHedTH.

TexHocepB, KPYMHEWLWMUA POCCUNACKUIA CUCTEMHbLIM UWHTerpaTtop, Obln OCHOBaH B
1992.KomnaHua 3aHMMaeTCA YyCTaHOBKOM, pa3paboTKoi M ayTcopcuHrom obcnyxmaHua UT-
MHPPACTPYKTYPbl U CUCTEM CBA3SU W cuUCTeM WMHOOPMALMOHHOM 6e30MacHOCTM, a TaKkKe
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JHepreTMYeckMx cuctem u nnatdopm npunoxeHun. Mo mHeHuto PA SkcnepTa, BeayLunn
POCCUMCKOrO aHaZIMTUYECKOrO areHTCTBa, TexHOocepB ABAAETCA /uaepom B 0b6nactu
npegocrasneHuna UT-ycnyr B Poccun. O6bem 6M3Heca noATBEPKAAT ANAEPCTBO KOMMNAHUM Ha
POCCUINCKOM pPblHKE WMHPOPMALMOHHBIX TEXHONOIMIA; 06wmii 060opOoT rpynnbl KOMMAHMM
TexHocepB npesbickn 43 mapg, pydnen 8 2012 puHaHCOBOM roay.

MNepesog 1 agantauma — CA.OunmH

MNctouHuk - https://journal.uptimeinstitute.com/russias-first-tier-iv-certification-design-
documents/
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Russia’s First Tier IV Certification of Design Documents

Next Step: Preparing for Facility Certification

By Alexey K

arpov

Mordovia Republic-Technopark Mordovia Data Center (Technopark Data Center) is one
of the most significant projects in Mordovia (see Figure 1). The facility is a mini-city that
includes research organizations, industry facilities, business centers, exhibition centers, schools,
a residential village, and service facilities. One of the key parts of the project is a data center
intended to provide information, computing, and telecommunication services and resources to
residents of Technopark-Mordovia, public authorities, business enterprises of the region, and the
country as a whole. The data processing complex will accommodate institutions primarily
engaged in software development, as well as companies whose activities are connected with the
information environment and the creation of information resources and databases using modern
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Figure 1. Map of Mordovia
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The data center offers colocation and hosting services, hardware maintenance,
infrastructure as a service (laaS) through a terminal access via open and secure channels, and
access to Groupware software based on a SaaS model. As a result, Technopark Data Center will
minimize the residents’ costs to conduct research, manage general construction and design
projects, and interact with consumers in the early stages of production through outsourcing of
information and telecommunication functions and collective use of expensive software and
hardware complexes. Mordovia created and helped fund the project to help enterprises develop
and promote innovative products and technologies. About 30 leading science and technology
centers cooperate with Technopark-Mordovia, conduct research, and introduce into production
new and innovative technologies, products, and materials because of the support of the
Technopark Data Center (see Figure 2).

Figures 2 (a-b) Above. Renderings of the Technopark Data Center show both elevated
and street-level views.

Why Design Certification?

Technopark Data Center is the largest and most powerful computing center in Mordovia.
Its designers understood that the facility would eventually serve many of the government’s most
significant social programs. In addition, the data center would also be used to test and run
Electronic Government programs, which are currently in development. According to Alexey
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Romanov, Director of Gosinform, the state operator of Technopark-Mordovia, “Our plan is to
attract several groups of developers to become residents. They will use the computing center as a
testing ground for developing programs such as Safe City, medical services for citizens, etc.
Therefore, we are obliged to provide the doctors with round the clock online access to clinical
records, as well as provide the traffic police with the same access level to the management
programs of the transport network in the region.”

To meet these requirements, Technoserv followed the provisions of Uptime Institute

requirements for engineering infrastructure (Data Center Site Infrastructure Tier Standard:
Topology). As a result, all engineering systems are designed to fully meet requirements for
Uptime Institute Tier IV Certification of Design Documents for redundancy, physical separation,
and maintenance of equipment and distribution lines (see Figures 3 and 4).
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Figure 3. One-line diagram shows Technopark Data Center’s redundant power paths.
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Figure 4. Technopark Data Center’s processing area.

Meeting these requirements enables Mordovia to achieve significant savings, as the
Technopark Data Center makes possible an overall data center plan that makes use of lower
reliability regional centers. Though not Tier Certified by the Uptime Institute, these regional data
centers are built to follow redundant components requirements, which reduces capital costs.
Meanwhile, the central data center provides backup in case one of the regional data centers
experiences downtime.

The Technopark Data Center is the core of all IT services in Mordovia. The regional data
centers are like “access terminals” in this environment, so the government reasoned that it was
not necessary to build them to meet high reliability requirements.

The Data Center Specification

The Technopark Data Center is a 1,900-kW facility that can house about 110 racks, with
average consumption of 8-9 kW per rack. Power is supplied from four independent sources: two
independent feeds from the city’s electricity system and diesel generator sets with 2N
redundancy.Main characteristics: (See Table 1)

The data center building is a multi-story structure. Servers occupy the first floor:
computing resources are placed in three areas, and various types of IT equipment (basic
computing, telecommunications, and storage systems) are placed in different rooms. The
administrative block and call-center are on the second floor.

Chillers, pumping stations, chilled water storage tanks, and UPS batteries, etc. are located
in the basement and technical floors. Transformers and diesel generators are located in a separate
area adjoining the data center. Diesel fuel tanks are located in two deepened areas at opposite
sides of the building.

The data center design includes several energy-saving technologies, which enables the
facility to be very energy efficient by Russian standards (PUE <1.45). For example, the cooling
system includes a free-cooling mode, and all power and cooling equipment operate in modes
intended to provide maximum efficiency. Other energy efficiency details include:

. Computing equipment is installed in a Cold Aisle/Hot Aisle configuration,
with containment of the Hot Aisles. In-row cooling further improves energy efficiency.
. The cooling system utilizes efficient chillers with screw compressors and

water-cooled condensers. The dry cooling towers installed on the roof refrigerate the
condensers of the chillers in the summer. In the winter, these cooling towers help provide
free cooling. Calculations for the design of the cooling system and air conditioning were
performed according to ASHRAE standards.

. All elements of the engineered systems, as well as the systems themselves,
are integrated into a single BMS. This BMS controls all the necessary functions of the
equipment and interconnected subsystems and quickly localizes faults and limits the
consequences of emergencies. Technoserv utilizes a distributed architecture in which
each component has a dedicated controller that feeds information back to a single BMS.
If the BMS servers fail, the individual controllers maintain autonomous control of the
facility.The BMS also collects and processes exhaustive amounts of information about
equipment, issues reports, and archives data. A control room is provided at the facility for
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operators, where they can monitor the operation of all elements of the engineering
infrastructure.

Total IT Capacity (kW) 830

Number of IT Racks 110

Overall DC Capacity (kW) 1,900

Electrical Substation (kW) two x 1,894
Engine Generators (kW) two x 1,894

UPS (kW) two x (four x 5)
Chillers (kW) two x (two x 520)
Data Center Space (m?2) 410

Building Space (m?2) 3,300

Table 1. The Technopark Data Center is designed to be Fault Tolerant. Plans are being
made to begin the Tier Certification for Constructed Facility.

From a security standpoint, the data center is organized into three access levels:

. Green areas provide open admission for users and to the showroom.

. Blue areas are restricted to Technopark Data Center residents performing
their own IT projects.

. Red areas are open only to data center staff.

Three independent fiberoptic lines, each having a capacity of 10 Gbits per second, ensure
uninterrupted and high capacity data transmission to users of Technopark Data Center’s network
infrastructure. Russia’s key backbone operators (Rostelecom, Transtelekom, and Megaphone)
were selected as Technopark Data Center’s telecom partners because of their well-connected and
powerful infrastructure in Russia.

The data center also includes a monitoring and dispatching system. The system is based
on three software products: EMC lonix (monitoring the availability of all components of the IT
infrastructure), EMC APG (accumulation of statistics and performance analysis), VMware
vCenter Operations Enterprise (intelligent performance monitoring and capacity of objects the
virtual environments VMware), and integration modules specially designed by Technoserv.
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Challenges

Figure 5. Inside a data hall.

As noted previously, the data center was designed to achieve the highest levels of
reliability. There are some data centers in Russia that perform critical national tasks, but none of
those facilities require the highest levels of reliability. This reality made the task seem more
daunting to everyone who worked on it. Technoserv had to do something that had never been
done in Russia and do so in a limited time. Technoserv managed to accomplish this feat in less
than two years.

During the Uptime Institute’s Design Certification process, Technoserv stayed in close
contact with Uptime Institute subject matter experts. As a result, Technoserv was able to develop
solutions as problems emerged. The company is also proud of the qualifications of Technoserv
specialists, who have extensive experience in designing and building data centers and who
provided the basis for the successful completion of this project.

The technical challenge was also significant. Meeting Tier IV Design Documents
requirements can require a large number of redundant elements, the close relationship of
mechanical and electrical systems, and testing to demonstrate that emergencies can be addressed
without human intervention or damage to IT equipment.

It was necessary to account for all developments in the space and then properly develop
BMS hardware that would meet these potential challenges. In addition, the automation system
should also work with no loss of functionality in the event of a fault of the BMS system. Design
and implementation of algorithms for the BMS demanded involvement of the automation
division of Technoserv and almost 6 months of hard work.

It was important to limit the noise from the engineering equipment, as the data center is
located in a residential area. Noise insulation measures required examination of the normative
and regulatory documents. Knowledge of local codes was key!

Lessons Learned

Technoserv also learned again that there no minor details in a high-tech data center. For
example, a topcoat applied to the floor during construction caused the floor to oxidize actively.
Only after numerous measurements and testing did Technoserv find that the additive in the
coating composition had entered into an electrochemical reaction with the metal supports that
formed sulfuric acid and caused an electric potential on the racks of the raised floor.
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The data center is currently operational. Technoserv plans to complete the Tier IV
Certification of Constructed Facility process.

Alexey Karpov is head of the Data Center Construction
Department at Technoserv. Having more than 10 years experience in
designing and building data centers, Mr. Karpov is an Accredited Tier
Designer, Certified Data Centre Design Professional, and Certified Data
Centre Management Professional. VTB Bank, recognized as the largest
infrastructure project in Russia in 2010, and the data center for Bashneft
are two large-scale projects completed under his guidance. Technoserv,
[\l > Russia’s largest system integrator, was founded in 1992.Technoserve

installs, develops, and outsources IT infrastructure and develops
communications, engineering, and information security systems as well as power systems and
application platforms. According to RA Expert, a leading Russian analytical agency, Technoserv
is a leader in providing IT services in Russia. Business volumes confirm the company’s
leadership in the Russian IT market; total revenues for the entire Technoserv group of companies
exceeded 43 billion rubles in fiscal year 2012.

https://journal.uptimeinstitute.com/russias-first-tier-iv-certification-design-documents/
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