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PeweHune ana obecnevyeHnsa 6ecnepedbonHOro n rapaHTUPOBAHHOIO ANeKTpocHabxeHna LLOOoB
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onHaMmmmueckKkaa cumcrtemMa
3aWmMTbl NUTAHUA
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EEOCCeﬂb

CeTb Harpyska

CUHXPOHHbIN
reHeparop

HITEC
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EEOCCeﬂb

CeTb Harpyska

HakonuTtenb CUHXPOHHbIN
SHeprmu reHepartop
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OCC€Jlb

CeTb Harpyska

[un3enbHbiv Hakonutenb CUHXPOHHbIN
ABUTraTtersb SHeprnn reHepaTop
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InHamMmunyeckKkas cumcrema
sawmTtbl nutaHma LOoa
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Cuctema anektpocHabxenua LUJOa

BaxHasa yHKuma: obecneymBaet
becnepebonnHoe N rapaHTUPOBAHHOE
anekTpocHabxeHne LIOa

OcCHOBHble TpeboBaHUSA: HAOEXHOCTb U
9HeproadPeKTNBHOCTb
Asngaetca rmaBHOM npuynHon cboes B paboTe

LIO[a n3-3a cBOEW CNOXXHOCTU

[Ona 6onbworo LIOLa = coxpaHnTb €ro npocTbiM

HITEC

Power
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Cxema nutaHuga Tier Il - IV
CUbMN+batapeu+Ary

maBHoe BxogHoe PY

ABP

ary py

BxogHoe PY
Cratuyeckoro MBI

ary py

ABP

[maBHoe BxogHoe PY

BbixogHoe PY

HekpuTuyeckas Harpyska

BxoagHoe PY
CraTtnueckoro Bl

YcraHoBka KomneHcaumm
PeaktnsHon MoLHocTH

Cratndeckoro MBI

PDU

LT ynpaBneHus Kp. Har.

Cepeep

BbixogHoe PY
Cratnyeckoro NBI

|PDU




Cxema nutaHug Tier Il - IV

AAMBN

Bxoanoe PY [1P NBI

maBHoe BxogHoe PY

BbixogHoe PY [P UBI

BbixogHoe PY AP UBI

[maBHoe BxogHoe PY

Hekputnyeckas rpyska

LUnT ynpaBneHus kp. Har.

PDU

Cepeep

|PDU




Cxema nutaHug Tier Il - IV

C UBN + ArY NAUB

I 1| ‘ i
| 1 §
[ rrasmoe Bxoanoe Py Aary py | I o) }_ﬁi“ o I Bxognoe PY AP HEN

|
Ncnonb3osaHnne OJOWBIT npusogut ?

K YNPOLLEHMIO BCEN CUCTEMbI MUTAHUS J
1 NOBBILLEHUIO €€ HAaAEXHOCTY

Cratnueckun UBN




U3 3a HU3KOro Ynciia cCoCTaBAAOWMX U
ceasen AAMNBIN nonyyaeTcs npuHUMNUANBHO
MaKCUMMasibHaA HafeXHOoCTb

CUBN + ArY NAUEN

®

ArYPY | | ATY PY

I FnagHoe BxogHoe PY

BxogHoe PY

Cratnueckoro MBN r1 1 o e
| Mex Harpyska /
Yeranoska Komnencaymmn | I

BeixogHoe PY BeixogHoe PY
AP HBN AP WEN

PeaktreHon MowHoeTH

Boixogoe PY |
Cratmyeckoro MBI

e sroveremr e o |

PDU

BeixogHoe PY
Harpyskm

|I’DU

Bce oCHOBHbIE 3HEpreTUYecKMe 3/1IeMEHTbl - CUHXPOHHbIM FeHepaTop, poTop
HaKoMuTenA S3HEepruM U gusenb - Co6paHbl Ha O4HOM paMe M COeAMHEHbI MPOCTOM
COOCHOM MeXaHMYeCKoM cBA3bl. CnepoBaTesibHO, HE HY)KHbl HUKAKMe BHYTpEeHHUe
CMJI0Bble 3/IeKTPUYECKME COeAMHEHMSA, KOMMYTaLMOHHasA annapaTtypa ...




CaMbIX HaAeXHbIM 3aNyCK ABUraTens

[NpenBapuTenbHbIN HAarpeB
HenpepbiBHas cmaska

MydTa cuenneHus
cBoboaHoro xoga
[1BoHOM cTapTep C
OBOWHbIM NUTAHNEM

CamoTeyHas cuctema

nogayu Torsimea

Monitoring & Start Test

[n3enbHoro asurarens

TonanBHaA eMKOCTb A0/1KHA MMETb BHYTPEHHIO MOJIOCTb (TPYy6Ka
nogaym tonamea B [IBC Bbille AHA EMKOCTU Ha onpeaesiEHHYI0 BbICOTY)
ANA OTCTOSI BOAbI U rpaA3n. TOMJIMBHBIM 6aK A0/KEH GbiTb Pacmno/IOXKeH
Bbiwe ocn [ABC n cootBeTcTBOBaTh TpE6OBaHMAM M3rotosmntena ABC no
YAANEHHOCTM U BbICOTE YCTAHOBKU. MOHUTOPUHI COCTOAHMA GaKa Mo 4m
AaTyMKaM YPOBHA TOMIMBA + AATYMKY npoTeydkn. OpraHu3auma
ynpaBJ/ieHMA M KOHTPOA 3arnpaBKu b6aka.

STARTACU
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*CTOMMOCTb MH(PPaCTPYKTYpbI
*Ob6cnyxmBaHue

[1nowagka

*KINMa




NHTerpupoBaHHas cucrema
SNIEKTPOCHADXEHUS

CUBMN + ArY NP UBIT

I FnasHoe Bxogroe PY

BxogHoe PY
Cratmuieckoro MBI f T | Y A
IM- Harpyaka |
Yetanopka KomneHcawm
PeakTtmeHon MowHocTh BeixogHoe PY BoixogHoe PY
AP BN P HBN
BeixogHoe PY 1 BeixogHoe PY
CraTthueckoro MBMN II.IJ.H'I‘ ynpa P Har-§ Harpysku
!_‘ YOP- Kp. Har.
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*OOuH NocTaBLWMK, 0gHa OTBETCTBEHHOCTb

OgHa aBTOHOMHasi cMctema c nNpocTon 3agadven

*EavHas cuctema ynpaBneHus

*OTnaxeHHoe n ncnblTaHHoe obopyaoBaHME Ha 3aBOAEe-U3roToBUTENE
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PowerPRO

HoBbIW cTaHOapT HenpepbiBHOW MOLLIHOCTM

« HapexHas

* NTHHOBaLMOHHaA

* MowHas

* Db eKkTUBHAS

« KomnakTHas

* IHTYUTUBHO NOHATHAaS
* [1pocTas

* MakcumarnbHoe Bpemsi paboThbl




HITEC

Power
MpoBepeHHas TexHoONnorusa Protection

O6roHHaa MydTa

CMHXPOHHbIN reHepaTop An3enbHbii ABUratesb
KuHeTtnyeckmnm

Pama c Bu6poonopamMm




KuHeTU4YeCKMM HaKonuTenb II;IITEC
ower

“An3anH MMpoBOro Knacca” Protection

« KomnakTHbIN pa3mep
* YBennyeHo BpemMs paboThl
* He TpebyeT 4yactoro obcnyxmnsaHma

* OPDEKTUBHBIN

* YMeHbLLUEHbIN BEeC




KuHeTU4YeCKM HakonuTenb HITEC

Power

“ABTOMaTUYECKad cMa3Ka nogLlunHUKoB” Protection

“Huskune TpeboBaHMA K 00CNyXUBaHUID”

[TocTosIHHasA U KOHTponnpyemasa cMmaska BO BpeMs paboTbl (6e3 0OCTaHOBKN)
3arnpaBKa pe3epByapa CMa3Kkn exXerogHo Bo Bpems paboTtkl (6e3 oCcTaHOBKN)
PekomeHOgoBaHHOE BpeMs peMoHTa oguH pa3 B 10 net

Cpok cnyx0bl nogwmnHmkos 10 net




HITEC
KvuHeTnyecknm Hakonutenb “KOHCTPYKLUA”
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HITEC

Power
JkcnnyaTtaumoHHasa MHaAnkKauums Protection

UHpnKaTop
paboToCcnoco6HOCTH

UHaMKauma
COCTOAHMA




HITEC

Power

npO,D,BM HYyTaAd CUCTeMa MOHUTOPUHIaA Protection
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MowHas cepeucHas nnatgopma HITEC

Protection

* YganeHHbIn MOHUTOPUHT N ynpasBlieHne

*  WHpopmauns B pearnbHOM BpeMEHMU

*  OddekTMBHaAsA curHanusaums ans 6bICTporo pearmpoBaHuUs

* HenpepblBHas gnarHoctmka gnsg ynydweHus
npodunakTnydeckoro obcnyXmBaHus

* [lpocToe ynpaBsneHne TpebyeT MeHbLUe 0by4YeHUs

*  WHTYUTMBHBIN NHTEpPdENC

«  Ob6cnyxuBaHne nNo hakTM4eckomMy COCTOSAHMIO 06opyaoBaHNA
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[Toyemy duHammn4yeckaqa cucrtema
3awmnTbl NUTaHusa ot Hitec?

« 3710 YpesBblidanHo HAODEXXKHAA 3awmTa KpUTUYeCcKknx Harpysok

« 9710 meeT BbICOKYHO onepauunoHHyto SOOEKTUBHOCTD

« 910 MeeT HASKYHKO CTOMMOCTb BJIAAEHNA

« 910 0becneumBaeTr KOMIAKTHYH n NMPOCTYHO nHpactpyktypy cuctemsl
9reKTpoCcHabXXeHuns

« 910 no3sonset nonydarts EAVHOE PELUEHWE v noctaBky HTerpanbHom

CUCTEMBI SJ'IeKTpOI'Il/ITaHl/Iﬂ MHTeI'pI/IpOBaHHaFl CUCTEMaA INEKTPONMNUTaHUA:

» 3aBepLueHHas MHpPaCTPyKTypa

BbecnepebonHoro anekTponnTaHmu

» BkntovyaeTca mexay CeTbio U Harpy3kou
# ‘ » COCTOUT U3 NHTErPUPOBAHHbBIX MOAYIEN

» becnepebonHas noggepxka BCexX TUNOB

Harpy3ku

Server

HITEC

Power
Protection
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HEMPEPLIBHASI MOLLIHOCTb MOA BALUMOHEM i
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Hedbterazosown oTpaciu \




ANeKTPOoCHabxeHue B HedpTerazoBomn oTpacnu

HITEC

HenpepbiBHOe 1 KauyecTBeHHOE 3MeKTPOCHabXeHU Do o

SIBMSAETCA OCHOBOW 6€30MacHOCTU N 3 EKTUBHOCTH
NPOMN3BOACTBEHHbLIX NMPOLECCOB.

[MprMepbl NPUMEHEHNS N 3a4a4n:

*HenpepbIBHOCTb KPUTUYECKM BaXKHbIX NPOLIECCOB, TPEDYOLLINX
obecnevyeHunst NOCTOSAHHbIX AaBNeHusl, TeMmnepaTypbl, BPEMEHU Ha
BbIMOSTHEHUS U T.4.

*Be3onacHoe 3aBeplLLeHne NpoLEeccoB Npu aBapusix

+ObecnevyeHne JOCTAaTOYHOM MOLLHOCTM AN 3anycka aBTOMaTUKN
(komnpeccops.l, ABuUraTenu, 3anopHas apmatypa 1 1.4.)

*HenpepbIBHOCTb KpUTNUYecku BaxHbliX T npoueccos

«ObGecneyeHne KkadecTBa areKTPO3IHEPTUM (YYBCTBUTENBHOE
obopyanoBaHue, MOMexu B CeTh 0OLLIErO NOMNb30BaHUsA U T.4.)



3aka3uuku n3 HedbTerazoBou oTpacnm
P P HITEC

Power

* MynbTi - HauMoHanbHbIE KOMMNaHUY Protection
- CooTBETCTBME MEXAYHAPOLHbIM CTaHA4APTaM M NpakTKam
6e3onacHoCcTM Anga HedTerasoBow OTpacnu @

« CooTBeTCTBME MEXOYHAPOOHbLIM CTaH4apTaM U KOpnopaTUBHLIM MPakTUKam
B6esonacHOCTM B 06f1acTu 3alinTbl OKpYXatoLwen cpeqsl @

* CooTBETCTBNE TEXHUYECKUM TpGGOBaHI/IFIM KPUTUNYHECKN Ba>XHbIX

NnpoLieccoB EHH

» ObecneyeHne Tpebyemon 60sbLLION MOLLHOCTH “## DAELIM

» OTCcyTCTBUE XKECTKUX TpeboBaHMM K obecrneyeHmnto KnmmMmaTnyecknx AlaoNobel § "
yCrnoBui B

* [NonHOCTLIO rOTOBOE peLleHne S eroup

- BHegpeHuna no scemy mupy A

* TexHuyeckas nogaepkka B pexumme 24x7 ons Bcex permoHoB Mupa @%
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[1poekT Zuidwending HITEC

Power

2 DRUPS ycTaHOBKM Mno .
y Protection

1670 KBA o6ecneumBaloT
paboTy aBTOMaTUKMH
rasonepepabaTbiBaloLero
3aBoja, ra30KOMMNPEeCcCOpHOM
CTAHUMU U KOHTPOZIUPYIOT
paboTy KOMNPECCOPHOro 1
AOMNOJIHUTENIbHOI O
obopynoBaHus, B

Yype3Bbl4YaMHOM CMTYyaL MM
obecneymBaloT 6e3onacHoe
3aBep|.ue|-u4e npouecca
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lNepBble n nyywume B AnHamuyeckux UBI

_ K@ YEARS
Mepebii Bl ¢ Mepebin APUBIT UHAYKUMOHHBLIN HakonuTens co 2,250 kBA UBI ¢ MpasgHoBaHue 50-neTus 3anyck PowerPRO
OMHaMMYecKom (300 kBA) cB0o6OHO BpallaoLmMmMes OBYMS BbiIxo4amu OPUBMN
GaTtapeeit BHYTPEHHUM POTOPOM
1956 1969 1991 2001 2006 2015
—e ® ® -0 ® ® ® o ° ° # >
1963 1974 1998 2006 2013 2014
2,500 kBA OPUBI n .
200 (BA APVIET cuctema R%e Through ~ H€PBbIM 3,000 KBA 3,600 KBA CH
A PUEBM PUBM Pebpenauur HITEC
HOLEC M4 A A :

HITEC
Power
Protection

“HITEC npodeuzem mexHosi02u4ecKue UHHo8ayuu u npedocmaessin ycmolivyuebie u HadexHble duHamuyeckue UBIT cucmembl no ecemy mupy e medeHuu 60 nem”

HITEC

Power
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60-NneTHUN onNbIT: HITEC

o Power
Hen peB3onageHHas 0a3a YCTaHOBJIEHHbIX CUCTEM Protection

2085 YcTtaHoBkn obecneudmBaiot 3 142 MBA HenpepbiBHON MOLLHOCTU

Poccusa

144 YcTaHOBKM
240 MBA

EMEA APAC
1140

YCcTaHOBOK
1440 MBA

AMepuKa
657 YcTaHOBOK
1160 MBA

288 YcTaHOBOK
542 MBA




HITEC

P
Ilnpep Ha pbiHKe OP UBI1: nokpbiTne BCero mupa Protection

* 14 LleHTpoB npogax v nogaepxkn HITEC n napTHepoB

Poccus:

C 2010r. noctaBneHo 20 obbekToB

B 2015r. co3paHa komnaHusa Hitec Rus -

10 cneunanucToB

MecCTHbIV cepBUC U CKNag, ¢ 3anacHbIMuU
4acTsIMU N pacxodHbIMM MaTepunanamm

.

- > 4




= B Poccuro nepsble cucrembl OPWBIT Hitec 6binn
noctasneHbl B 2010r. 3a 310 BpemMs Hamu nocrtaeneHo 144
yctaHoBok OPUBI1 (240MBA) Ha 20 o6beKTOB.

= [lo COCTOAHUIO ycCnewHOo 3aKcnnyaTtupyrTca 128 ycTaHOBKU
Ha 18 oObekTax, ocTaribHble HaXo4ATCA B CTadAuM MOHTaXa
N MycKo-Hanagku m OyayTt 3anyweHbl B paboTy OO0 KOHUA
2019r.

= QOObekTbl N 3akasdukn obopygosaHuna OPWBIT Hitec — aTto
KoMmmepydeckne n kopnopatueHble LIOObI, a Takke OObEKTHI
C TEeXHOoNorm4ecknm obopyaoBaHNEM.

HITEC
Power
Protection



= OTnnunTenbHOM oCOBEHHOCTBIO POCCUUCKOM NMPakTUKu Hitec
ABMNAIOTCA cnegywouwme ycrnewHble TMPOoeKTbl, BNepBble
peann3oBaHHble B Poccuun ¢ texHonornen OPUDBIT:

= - 7 ODOBLEKTOB C CyMMapHOW YCTaHOBMEHHOW MOLLHOCTbIO
cuctem OPWBI cBbilwe 10MBT;

= -3 obbekTa C pelleHNeM Ha cpeaHEBOSTIBTHOM HaMNpPsKeEHNU
10kB n 20kB;

= -4 obbekTa ¢ KOHTENHEPHbIM UcnonHeHnem OPUBIT,;
= -6 0bbeKkTa — rocygapCTBEHHbIE CTPYKTYPHbI.

HITEC
Power
Protection



= B cTpykType camoun komnaHum Hitec Ha poccnmnckom peiHke paboTtatot 10
PYCCKOroBopsLmnx crneunanucra. bnarogaps atomy, poccumnckmne
3akas4unku n lNapTHepbl onepaTMBHO N KAY4ECTBEHHO NOSTyyatoT
criegyrouime ycnyru:.

= KoHcynbsrauun n MHopMaLMoHHas nogaepkka Ha atane
NPOEKTNPOBAHUS,

= ABTOPCKWUI HaA30p N MHPOPMaLMOHHO-TEXHUYECKAA NoaaepKka Ha
aTane CTPOUTENbLCTBA;

=  BbInonHeHne cepTMdULMPOBAHHOIO 3anycka PyCCKOA3bIYHbIMY
cneumanucTamu;

= [locnenpopaxHaa cepBucHaga nogaepxka un nomowlb (Helpdesk)
PYCCKOA3bIYHBbIMWU crnieuuanncTamu;

= MecTHbIN cknapg ¢ 3anacHbIMU YacTAMWU N PpacXoAHbIMU MaTepuanamu.
HITEC

Power
Protection




I
References in Russia: 240 MVA, 128 units

© © N o 00k~ wDdPRE
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2010 O[O KazaHb — 2 x 1670 «BA

2010 UOO KPOK MockBa — 4 x 1000 «BA

2011 OO CaHkT MNetepcbypr — nepBble 4 x 1670 «kBA
2011 4O Cacoso AHaekc - 8 x 1670 kBA

2012 14O dGnektpoHaa Mocksa — 3 x 2200 kBA

2013 4O Kurchatovskiy Institut — & x 1680 xBA
2013 BQHeproueHTp GCK — 2 x 1000 kBA

2013 4OO DataPro - 4 x 1670 «BA

2014 10O/ Cloud DC MockBa 1 - 3 x 1670 kBA

. 2014 3HeproueHTp Frunzenskaya 7 x 1670 kVA
. 2014 3HeproueHTp Yekaterinburg 4 x 1250 kVA
. 2015 11O Litkarino, 14 x 1670 kVA,

13
14

15.
16.
17.
18.
19.
20.

. 2015 UO[ Gazprombank, 4 x 2250 kVA,

. 2015 11O Chechov, 4 x 1670 kVA, 2 x 1000 kVA
2016 JHeproueHTp Alabushevo, 1 x 2000 kVA
2016 OO CISCO, 4 x 1500 kVA,

2017 UOL Rosatom, 7 x 1600kVA

2018 1O Sberbank modules 1-4, 24 x 2350kVA
2019 UO[L Sberbank modules 5, 6 x 2350kVA
2019 LUO[ Gosznak, 5 x 1600kVA

pinh R
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HITEC

Power
Protection
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Cnacnbo 3a BHUMaHue




