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Global expertise, local outcomes

CncremMbl MHXXEHEepHOM
MHpacTpykTypbl LLOA

CraHpapTbl NOCTPOEHUS
DTanbl peanmsaunmu

CocTaBs noacucrem
NMpnmeHsaeMmoe obopyaoBaHue

Aenuc NoabiMako

PykoBoauTenb HanpaB/eHuns
NH>XeHepHOW MHpPaCTPYKTYypbl U NPOEKTUPOBaAHUA




OCHOBHble TpeboBaHNA K MH)XXEeHEepHOM
nHppacTpykrtype LOA

B coBpeMeHHbix LOJ B OAHOM MOMELWEHMU MOryT paboTaTb COTHM CepBEpOB C 06WMM 3HepronoTpebrieHnemMm Ao
Heckonbknx MBT. KpuTuuyHocTb ob6pabaTbiBaeMbiX WMW MNPOLECCOB TakoBa, 4To ntbass OCTaHOBKA NpuBeAEeT K
CYLLLECTBEHHbIM MOTEPSM.

OCHOBHbIE KpuTepum npu co3naHum LleHTpoB O6paboTkn [JaHHbIX:

« Hape>HOCTb - WCNONb30BaHWE TOJSIbKO COBpeEMEHHOro obopyaoBaHUs BeayWWUX MUPOBLIX MNPOU3BOAUTENEN,
npuBfieYeHNEe BbICOKOKBAIUMUUMPOBAHHbBIX CMNeunaanctoB W pe3epBUPOBaAHME OCHOBHbIX Y3/10B  UHXEHEPHOW
MHPPACTPYKTYpbIl, rapaHTmns 6ecnepebonHOro @yHKLMOHUPOBaHUSA BCeX aneMeHToB LIOA.

« YnpaBnsieMOCTb - YrMpaB/iIeHME CUCTEMaAMU MHXEHEPHOro obecrneyeHns A/ CBOEBPEMEHHO MPOrHO3MPOBAHUS
BO3MOXHbIX c60€eB 1 3abnaroBpeMeHHOro npeaoTBpaLleHNs aBapuil.

« MacwTtabupyeMoCcTb - CUCTEMbI MWHXEHEPHOro obecneyeHnss BbIYUCAUTENbHbIX LEHTPOB  AO/KHbI  FMBKO
afanTUpPOBATbCS K PacTyLMM NOTPEBHOCTSAM, B NEPBYIO oyepenb, NyTeM CO3[4aHUSA CTaHAAPTU3NPOBAHHbLIX U MOAY/IbHbIX
pelleHnit. Bo3MOXHOCTb YBENMYEHUS MOLLHOCTU CEpBEPHOro 060pyZloBaHUS B <«ropsiyeM» pexume, 6€3 0CTaHOBKU
KOMMJ/ieKca B LIESIOM.

- Be3onacHoCTb - NpopaboTka NoTeHUUanbHbIX Yrpo3, BKAOUYALWKUX B cebs He TONbKO TexHuJYeckne cb6oun, Ho U nobbie
HEeCaHKLUMOHNpPOBaHHble AeNCTBUSA (KaK COTPYAHUKOB, TaK U UHbIX NuL).
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OCHOBHbIE OTpac/ieBbleé OpraHbl

The Uptime Institute . Institute
OcHoBaH B 1993

ASHRAE

American Society of Heating, Refrigeration & Air Conditioning Engineers, ASHRAE\;*
A 4 Am \_/

AMepuKaHcKkoe 06LecTBO MHXXEHEPOB MO OTOMNIEHMIO, OXMTAXAEHUIO U
KOHAMLMOHNPOBAHUIO BO34yXa, OCHOBaHa B 1894

TIA

Telecommunications Industry Association (1 A)
Accoumaumsa TeNeKOMMYHNKALMOHHON MPOMbILLNEHHOCTU, OCHOBaHa B 1988
BICSI i
Building Industry Consulting Services International E{S{L
MexayHapoaHas KOHCanTUHroBsasa cnyxba CTpouTenbHOW MHAYCTPUKN, OCHOBAH B 1974 sl tens
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Knaccudbukaumsa LLOA no Uptime Institute

Tier I - nmeet 6a3oByto
MHPaCTPYKTYpY Ha4yasibHOro
YPOBHS.

Tier II — KOMMOHEHTblI U36bITOYHOM
MOLLHOCTMH, obecneymnBaroLme
NMUTaHWE W OXNaXAeHue, KOTopble
rapaHTUpytoT bonee BblCOKOE
KayecTBO obcnyxmBaHus n
6e3onacHocTb Npu cbosx.

Tier III - ob6cnyxuBaHne 6e3
OTK/IIOYEHUS MOSIE3HOW Harpyskwu,
OCHaulaeTcs pe3epBHbIMU
KOMMOHEHTaMu n HEeCKONTbKUMU
He3aBUCUMbIMU KaHanamu
pacnpegeneHus.

Tier IV - HECKONbKO HE3ABUCUMBbIX U
dpun3nYecKkn U30/IMPOBAHHBIX CUCTEM,
KOoTopble ANENCTBYIOT KakK
KOMMNOHEHTbI N36bITOYHOW MOLLHOCTU
WU KaHanbl pacnpegeneHus.
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Kopnopauus

99.995% Uptime

Mpocroi 8 roa: 0.4 yaca
Orkasoycronvmeas UHdpacTpykTypa

03

KpynHein 6usnec
990.982% Uptime
Mpocton B ron; 1.6 4yacoe

VinbpacTpykTypa, NOARepKUBaloLLan
napannenbHbii PemMoHT

02

CpegHuin busnec
99,741% Uptime

Npocron & roa: 22 vyaca
VIHpacTpykTypa C pesepanbimmn
MOUWMHOCTAMMK

Ol

Manbit Buarec
99.671% Uptime

MNpocron 8 rop: 28.8 wacos
basosan wxpacrpyxrypa 6ea
pPe3spaupoBaHa
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Knaccudbukaumsa LLOA no Uptime Institute

Tier I

[aTta-ueHTp ypoBHS Tier I gonxeH nMmeTb BblaeneHHoe nog UT-obopyaosaHune npoctpaHcTeo, NBIM, oxnaxaatouwme
CUCTEMDI.

Takne 06beKTbl HE MMEKT 3anacCHbIX PeCypcoB, @ KPUTUYECKN BaXHble 35IeMeHTbl MH(PACTPYKTYpPbl HE 3ape3epBMpPOBaHbI.
Jlonyctumoe Bpemsi NpocTos coctasnseTt 28.8 yacos B rog. lNonomka nwobon n3 cuctem ana LOL yposHsa Tier I HapywaeTt
(vnn paxe octaHaBnmBaeT) paboTy Bcero obbekTa.

Tier 11

B nata-ueHTpe ypoBHSa Tier II y>xe NnpuCyTCTBYeT pe3epBMpoBaHNE KPUTUYECKU BaXKHbIX KOMMOHEHTOB. PaboTa Takoro LO/
MOXeET 6bITb HapyLleHa aBapumnHOMN CMTyaunen nnm nposeneHnemM naaHoBbIX paboT — npu npodunakTuke oH byaer
oTkA4YeH. NHxxeHepHoe obopynoBaHue pesepsupyeTtcsa no cxeme N+1. [lonyctumoe BpeMsa nNpocrtasa gata-ueHTpa,
KoTOopoMy npuceoeH Tier II, — 22 yaca B roa.

Tier III

Kntouesoe otnnume LO/L ypoBH4A Tier III — BO3MOXHOCTb peMOHTa U MoAepHM3aunmn 6e3 oTKIIoUYeHna 0bopyaoBaHNA n
OCTaHoOBKM paboTbl gaTta-ueHTpa. Tier III UOJ nmeeT He MeHee ABYX SHEProBBOAOB, NMHXeHepHoe obopyaoBaHue
pe3epBupyetcsa no cxeme N+1, nmHmum — no 2N. [NpocTon Takoro Aata-ueHTpa He npeBbiwaeT 1.6 yaca B roa.

Tier IV

CaMblI BbICOKUM YpOBEHb Ha ceroaHsaWwWHUM aeHb. ®aktnyecku LLOJ ypoBHsa Tier IV npeacrasnsaet cobon gata-ueHTp
TpeTbero ypoBHS C yaBOeHNeM U3bbITo4HOCTU. O6BbEeKT, KOTOPOMY MPUCBOEH HAaMBbLICLLMA YPOBEHb B KNaccudunkaumm
Uptime Institute, 6yaet paboTtaTtb Aaxe npu cMcteMHoM cboe nnm npoeBeaeHnn peMoHTHbIX paboT.

MakcuManbHbIM NoKa3aTesb A0CTYNHOCTN — 99.995% — aocturaetcsa 6narogaps Ay6nmposaHHOMY pe3epBUPOBAHULO
MHXeHepHbIX cuctem (2(N+1)). donyctumoe BpeMsa npoctoda WO Tier IV coctaBnsieT BCero nuuwb 26 MUHYT B roA.
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CozpaHue L1O1 - 3aTtanbl paboT

ObcnegoBaHme 1 ayant
[1pOeKTHO-M3bICKaTeNbCKME PabOoTbI:
* [NpeanpoekTHasa A0KyMeHTaLmMA, pa3paboTka
KOHLLEMUMM W apPXUTEKTYPbI PeLIEH N
» CTpoUTENbHBIV MPOEKT
[OCyAapCTBEHHAdA 3KCMepTV3a

CTponTENLCTBO
[lyckO-Hanaaka m MCrbliTaHns
BBOA 06bekTa B 3KCMIyaTaLmIo

JKcnayaTaums, TexHnmuyeckoe obcnyXmnBaHme u
cepBuc
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PazHoBupgHoctu LLOA

Knaccunyeckun LUOQ B
CYLLEeCTBYHOLWEM 34aHUN

KoHTenHepHbin LLO/, Greenfield LUO/

(MoaynbH bIV CTpounTENbCTBO HOBOTO 3/,aHNA «C
Hyna B none»

KOHTEMHEPHOro TMNa)
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PasHoBuaHocTtu LO/. T
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PazHoBuaHoctu L1O/1.

- . k N Schneider
KoOHTEeMHepHbIN uona - KoHUenuus g Otlectrit
«KOPOH6OYHbIX>» pelweHnmn Ans KoMniekca .

NHXeHepHOW MHppacTpykTypsbl LO/. "
NaBHasa 3apadya Ha NepBOM 3Tane — MOBUIbHOCTD,
ObICTPbIN BBOA4 B 3KCrJlyaTauuto, BO3MOXHOCTb
nepemMelleHnsa Ha Apyryto nnowaaky.

KoHTeiHepHbin  LUOA - ueHTp o06paboTku

AaHHbIX, pa3MelWéHHbIM B cneymann3mpoBaHHOM
TPAHCNOPTHOM KOHTEMHepe C YCTaAaHOBJ/IEHHbIM
BHYTPU HEro KOMMNEeKCOM WHGOpPMaUMUOHHON,
TENEeKOMMYHUKALMOHHOW 7 NHXKEHEPHON
MHPPACTPYKTYpPbl, MNOAKMNIOYEHHOW K  KaHanam
CBS3M W nNpeaHa3Ha4YeHHOW ANsg XpaHeHus un
06paboTkn MHpopMauuu.
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https://datark.ru/tour/

PazHoBuaHoctu L1O/1.

MoaynbHbi LUJO/J] KOHTEMHEPHOIO TMMNA

MoaynbHbin LIO[l KOHTEMHepHOro Tvna -
LeHTp 06paboTkM  AaHHbIX, COCTOSALWMNA U3
pa3nnyHbIX YHKLUMOHANbHbIX Moaynen, 610KOB,
«KybukoB» 3aBoAckon cHbopku, KOTOpble B
cobpaHHOM BuAe [AOCTaBNATCA Ha 0b6beKkT
TPAHCNOPTOM U 06beAUHSTCS 0blwen CUCTEMOW
MHXXEHEPHbIX WHMPACTPYKTYp HenocpeacTBEeHHO
Ha CTPOUTENbHOM Naolwaake.

MoaynbHbin LUOL - 3To normyeckoe pasBuUTme
TexHonormn KUO/L, OCHOBHOM ULENb KOTOPOW
ABMSANIOCh COKpaLLeHME U ONTUMMU3ALUNS U3LepPXKEK
Ha CTponTenbCTBO UT-MHppACTPYKTYypbl.

Bazon ™MoaynbHOoro LOLda ™MoxeT 6biTb ntboe
3aMKHYTO€  MNpPOCTPaHCTBO, B TOM  4ucne
KOHTenHep (CTaHAapTU3NPOBaHHbIN NN COOPHbLIN
N3 cneunanm3anpoBaHHbIX KOHCTPYKTUBOB).
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PazHoBuaHoctu L1O/1.

Greenfield LUOJ. CTponTenbCTBO HOBOIro 34aHUS C HYNS.

- D . W XU 5 -—
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CocTaB noacncTteM MHXKEHEepPHON MHPPaACTPYKTYPbl U
dunsunueckom 6esonacHoctu LLOJ

ApPXUTEKTYPHO-MNSTAHNPOBOYHbIE U
KOHCTPYKTUBHbIE peLUeHUNs
30aHUN U COOPYXEHUN

Cuctemsbl 6ecnepebonHoro u
rapaHTUPOBAHHOIO 3/1EKTPOCHabXxeHns
(e, Ary, BPY v np.), oceeweHne n
3a3eMsieHmne

CucrteMa npeumsnoHHOro
KOHAMLUMOHNPOBAHNA U
06weobMeHHON BEHTUNAUNU

CTpyKkTypupoBaHHas KabenbHas
cuctema (CKQ)
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CuctemMa noXkapHom CUrHanusaumm u
aBTOMAaTMYECKOro noXapoTyLUeHUS

CncrteMbl OXpaHHOM CUrHaNM3auunm
n BuaeoHabnwaeHusa

CucrtemMa KOHTpoONna v
ynpaBJieHnsa OOCTYMNoM

ABTOMaTU3nUpoBaHHasa CMCTEMA
yrnpaBaeHusa n aucnetyepumsaumnm

Global expertise, local outcomes
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CucreMbl MHXXeHepHOUN MHPPaACTPYKTYPbI
n dunsunueckom 6esonacHoctn LLO/J

nen + AKB
Cucrtema aBapumHom \
CUrHanNn3aummn < 13

OcBelueHune

Pacnpesnenexve "

OxnaxxaeHwue

Ctoe4yHasa cucrema
MoxapoTyLweHune

KoHTponb aocrtyna

BuaeoHabnioaeHne
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CTpyKTypa CUMCTEeMbIl 3J1IeKTPOCHabXkeHuns
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CxeMa cucrtembl 3J1eKTPOoCHabxxeHuns

Medium voltage panel Tier |l Medium voltage panel Tier Il Medium voltage panel

o ¢ o ©

Low voltage panel DP Low voltage panel DP 1 == DP 2 Low voltage panel
' '
Batteries = UPSN g Batteries = UPSN g H E = UPSN = Batteries
L L (] L (]
: System 1 : ’ System 1 ‘
Batteries = UPSN = Batteries = UPSN = ' H = UPSN = Batteries
L J L J ' ' L J
' '
Batteries - UPS N+1 = Batteries - UPSN = ‘ H = UPSN =4 Batteries
1 ] System N 1 ] H System N ' L )
UPS DP UPS DP H H ALT DP
Critical |__J Critical
MCC MCC
Fan/pump N
= _Fan/pump
PDU | PDU N+l PDU
IT-device IT-device
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CucremMmbl 6ecnepebonHOro aneKTpocHabxxeHuns

MoHo6n104YHbIM UBI MoaynbHbin UBI
e "MOHONNTHOE"” YCTPONCTBO C 3apaHee onpeaenéHHoun e VBl ¢ U3MEHSIEMON HOMUHANIBHOW MOLWHOCTLIO 6naroaaps
HOMMHANIbHOM MOLWHOCTbIO BO3MOXHOCTWN YBENYEHUSA/YMEHBLUEHUS YNCIa CUNOBbIX
e [IpocTOTa UCNOSTHEHUSA U OTHOCUTENBHO HU3Kas MOAY/EN BHYTPU OAHOr0 YCTPOMCTBA
CTOUMOCTb e BO3MOXHOCTb pe3epBMpOBaHNA BHYTPU CaMOro
e TpebyeTca pesepBmpoBaHue YCTPOWCTBA.

=
T
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O6opyanoBaHue CUCTeMbl noaaep>XaHus
MUKpPOKJZIMMaATa

Mo cnocoby oxnaxaeHus:

« MexpsaaHoe
« danblUNOosibHOE

L & - 3 -
]

Cronka Croem | Cronsu | Cronxn

Pansuinon - e

o— T ——
OxnaxaerkLi BO3aYX Harperun so3gyx
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O6opyanoBaHue CUCTeMbl noaaep>XaHus
MUKpPOKJZIMMaATa

Mo BMAy oxnaxageHuvsa:

- ®dpeoHoBOE

* YunnepHoe («BoasHoe>,
rAMKoNneBoe)

« CMelwaHHoe, (PPUKYNUHT

- — .
T g
'\ 4
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CtoeyHass " NOTOYHasA cucrtremMbl

47U 42U
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CncreMma MOHUTOPUHIa U ynpaB/ieHUA

MHPPaCTPYKTYpPOU AaTa-LeHTpa

DCIM (Data center infrastructure management) — cucrtema ans
BU3yanusaumu, MOHWUTOPUHra n yrnpaBneHus NH)KEHEPHOM
nHdppacTpyktypon LIOLl — anekTponuTaHusl, OXNIaXXaAEeHUs, pa3MeLLeHns
lwKkadgos 1 06opyaoBaHus.

=
W
-
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NMPEMMYLLECTBA:

* YnpaBneHue UT-akTuBamum;

* BusyanbHoe TepMoOMOAenMpoBaHue;
* YnpasneHue sHepronotpebneHmem;
* YnpaBneHue MUKpPOKJINMATOM;

- MopenupoBaHue CUTYaLMOHHbIX
cueHapueB;

« [AocTtyn K 060pyaAoBaHMUIO;
« AHAINTUKA N OTYETHOCTb;

« CucteMma onoBelleHUs B cyyae
HeCTaHAAPTHbIX CUTYaLMUM.

Global expertise, local outcomes
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