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Knaccudmkauma Tier:

Tier I: Basic Capacity

(ba3oBbit HAO6OP KOMMNOHEHTOB MHMPACTPYKTYPbI)

Tier ll: Redundant Components

(Pe3epB|/|pOBaH|/|e BCEX aKTUBHbLIX KOMMNOHEHTOB, B T.4. HaKonuTenemn 3Hepr|/||/|)

P \\ Tier lll: Concurrently Maintainable
%

N (Bo3moXKHOCTb 06CcnyKunBaHUA Ntoboro anemeHTa 6e3 ocTtaHOBKK paboThbl)

Tier IV: Fault-Tolerant

\ > (CoxpaHeHue pabotocnocobHocTn nocne ntoboro eANHMYHOTO OTKa3a)

H'}\;Eﬁ. i‘ / ExatepuHbypr Uptlme InStitute®




TpexypoBHeBasa cepTtudukaumusa no yposHam Tier I...1V:

Ceptundmukauma no craHpgapty Uptime Institute Tier
Standard: Topology

Jtan 1. lNpoekTHas aokymeHTauusa (Design Documents,
TCDD)

Jtan 2. NMNoctpoeHHbIN 06beKT (Constructed Facility, TCCF)

et Ceptundpukauma no ctangapty Uptime Institute Tier
Standard: Operational Sustainability

AT N
TIER JTan 3. IkcnsyatauuoHHble npakTuku (Operational

\

Ef»%%‘?iﬁ’* Sustainability, TCOS)

NMpoBeaeHo 6onee 2500 ceptuchmkaumm B 110 ctpaHax mupa
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YACTb 1. HAOAEXKHOCTDb
UHPPACTYKTYPbI, UIN
O NPOEKTUPOBAHUU
KAK TAKOBOM
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AHa/In3 NPOEKTHOU AOKYMEHTALUU B NpUMepax

Tz 11 Coxmracamion of Desicy Docuvuers
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OwubKa Nel. HecoorBetcTBMe TpeboBaHUAM CTaHAAPTA

[tem 3 - Floor
Plan of All Critical

8 Spaces
Equipment
Arrangement
\ Item 4 - Electrical
' Schematics &
Y. 2 Singlelines
% > Diagrams
//
A
2

DATA CENTER
FORUM

A layout illustrating the location of all power cable routes has been submitted as
part of the project documentation; however, there is no color-coding or any other
method of clear identification for A and B power paths. Moreover, it is not fully clear
if proper service access is available to the power cables.

Tier Provide confirmation that each and every power distribution component can be
isolated and removed for maintenance without the need to remove complementary
Istribution paths or components so that at least N power and cooling are available

Tier

during any maintenance operation to meet Concurrent Maintainability
requirements.

The single-line diagram shows main Switchgear (PY-0.4) and the 'PLL electrical
panels as sectioned single panels. Concurrent Maintainability requirements must
be applied to ensure that each panel section can be de-energized and isolated for
maintenance/replacement without any issues.

For such panels, provide a detailed drawing to demonstrate the intersection of the
panel isolation. Confirm there are no transit communication cables or bus bars
coming through the panel sections that could prevent the removal of a selected
panel section.
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OwnbKa No2. HEKOHCUCTEHTHOCTb MAapPKUPOBKU
3/1EMEHTOB Ha yepTexKax

o
- The main single-line drawing shows a few electrical panels with generic naming,
04- such as for fuel control panel, valve control console, etc. Tier review requires that
Electrical Power T each and every electrical component have a unique and consistent label.
_Systems/ et rovide updated documentation showing unigue and consistent labels for each
EPS.pdf and every component and element. Additionally, provide individual panel
schematics or panel schedules for each panel illustrated in the single-line drawing.
There is inconsistent labeling for the chillers' dry coolers. They are labeled as DC1
ltem 3 - Floor and DC2 in some documents, while other documents list them as EC-01A and EC-
Plan of All Critical 01B or as [1P1 and [IP2. Moreover, labeling for some other critical cooling
S components Is missing from the floor layout. In addition, the hydro-modules are
~opaces | labeled as HM2.1/HM2.2 and TM1.1/1.2 (connected to the critical electrical panels)
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OwunbKa N23. HeKoppeKTHbIU pacyeT 3NeKTPUYECKUX m
TennoBbIX HAarpPy3oK Uau ero oTCyTcTBUE

The heating balance calculation sheet has some inconsistencies which require
clarification. The heating balance sheet shows the computer room contains IT
UPS-A1 and IT UPS-B1 and the UPS rooms contain IT UPS-A2 and IT UPS-B2;
however, the floor layout shows the computer room contains CR/UPS/A1 and
CR/UPS/B1 and the UPS rooms contain UR/UPS/B1 and UR/UPS/B2.

A power load calculation has been submitted; however, there are multiple mistakes
and inconsistencies. For instance, according to the power load calculation chart,
the full data center load is 1,426 kW, whereas the single-line drawings show the
load in Switchgear Section 1 as 1,651 kW. This does not meet Tier Il criteria as N

Item 4 - Electrical engine-generator capaciy 1s only 1, continuous rating). I the Toa

Crhamatire 2 .- —_——

Item 10 - Additionally, for Room #18 (the energy center), it is unclear how the equipment
Mechanical Load Tier heat gains have been calculated. Only final number are presented, with no
Calculations explanation as to how the calculation was performed.
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OwunbKa Ne4. HeKoppeKTHbIU yueT
KAUMaATUUYECKnX ocobeHHocTen permoHa

Itis unclear how the DX systems will work during winter. For instance, the
switchgear room (PY-0.4) CRAC units have a 12-kW stated cooling capacity (it is
currently unclear whether this is the gross, net, or net sensible capacity) with a
limiting Freon pipe length of 7 meters (m) and allowable outside temperatures
g between -15°C and +43°C. A similar issue exists for the CRAC units in the ener
20 DX cooling Tier room, with a DX condenser minimum allowable temperature of only -20°C.

‘ system Provide an explanation as to how all critical DX systems can start and operate at

uutduucumpunents to confirm Concurrent Maintainability of each and every
distribution path. Confirm that the DX system piping length and height difference
will not impact the cooling capacity for all DX systems (if applicable).
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OwunbKa No5. Performance tolerance
(nonycku npoussogutenbHoctu obopyaosaHusa)

The electrlcal balance sheet shows the site power capaclty is 1,144 kW however,

04-
Electrical Power full site capamty and malnienance mode. The maximum fuII site Inad is 99? kW vs
_sygte_-ms,-’ Tier a 1,000-kW engine-generator capacity, which leaves a minimal available capacity.
EPS.pdf/ Provide manufacturer's letter for all large equipment (UPS, chillers, CRAH units,
BlanceTable- etc.) confirming the power consumption tolerance to ensure that the engine
A.pdf generators can handle the full site load for unlimited hours. Provide updated
documentation as needed.
The manufacturer's documentation shows the net sensible cooling capacity after
manufacturer’s tolerance is 91 kW for the data hall CRAH unit and 47.3 kW for the
UPS room CRAH unit; however, the heating balance sheet shows 95.4 kW and
48.96 kW, respectively. Note that the net sensible cooling capacity (sensible
capacity minus fan power) must be reduced by the manufacturer’s tolerance. In
addition, the cooling capacity in N mode (with 2 redundant units) for the UPS room
03- is 47.3 which is lower than the 47.6-kW room heat dissipation. This is does not
Cooling System meet Tier lll requirements. Further, the manufacturer's tolerance letter for the
Network/ Tecnair Tier CRAH units’ models is signed by a sales team representative instead of a
LV.pdf and 01- recognized technical authority. °
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Ownbka Ne6. HecooTsetTcTBUA B ONUCAHUU UCNO/Ib3YEMbIX
snemeHTOB, 060pyaoBaHNA, KOMNOHEHTOB U NP., UNU
OTCYTCTBUE ONUCAHUA

The project description document states that there are 10 rows of racks inside the
IT data hall and each row contains 12 racks with 2 power connections, for a total of
30 General Tier 120 racks. However, according to the electrical diagrams, each row has 13 racks
with 2 power connections, which gives a total of 130 racks.

Clarify the discrepancy and provide an updated documentation set accordantly.

The main single-line diagram shows (2) 400-kW UPS for Side-A and for Side-B.

However, the Basis of Design (BOD) document (Page 3) states the UPS system
Electrical has a capacity of 800 kVA/760 kW.

schema: Clarify (and confirm with manufacturer's documentation) the UPS output power, In

11 Uptime Enalish Tier kilowatts, for both mechanical UPS and IT UPS systems.
UPS battery information was not provided.
12 GEI'IE_FEU Tier Clarify the UPS battery configuration, connection, runtime, and charging power
electrical calculation and also verify this ride-through time is sufficient to support the
maximum load while the engine generators start and close into the critical bus.
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[Mpouee:

A. He ychoxKHauTe

The main mechanical schematics show multiple valves which appear to be
redundant. For instance, Valves aT2BFV/28, T2BFV/29, and T2BFV/13 and

03- T2BFV/14, T3BFV/13, T3BFV/14, T3BFV/14, CHR/V/6, CHR/N/11, CHR/V/2,
Cooling System = Operate = PR/\V/11, PR/V/6, PR/V/14, and a few others.
Network/CN.pdf While these valves are not required to meet Tier Ill requirements, consideration

should be given to removing these valves to save some costs against any
operational impact.
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YACTDb 2.

HECKOJ1IbKO C/Z10B O
«COEPUYECKOM
KOHE», UTU

NNIOBOWU NMPOEKT
MOHO UCMOPTUTD,
BEblN10 Bbl YXENAHUE




3A0AHUE AO/TKHO COOTBETCTBOBATDb 3A1AHE

A : - HopmaAbHnie!
- Ilo-moemy, cTeHbL Eme obon Byayr!
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NMPUHUMAWUTE B PACHET XAPAKTEPUCTUKU

7 3ﬂ,AHMFI, 7 OEOPY,D,OBAHMFI
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HE YCNOXHAUTE. KOMY-TO 3TO OBC/TYXXUBATb
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KOraA PASMELWEHUE OTAENIbHBIX CUCTEM BXOAUT B KOH®/IUKT
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HE CTPOUTE 3BE3]O/1ET B AKYTUN




YACTb 3. OAXKE
CAMbIV
HAOEXHbIX LOA,
MOXHO YIPOBUTb
HEFTPAMOTHOM
SKCNNYATAUUEN
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CTaTUCTUKA aBapui, BbI3BaBLUMX OTKJ/IIOUMEHUE Harpy3Ku

NMPUYNHbLI ABAPUM TUNbl YENOBEYECKOMN OLUUBKU

HapyweHue npoueccos / py
npoueayp, 23% /
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Errare Humanum Est...

2 OCHOBHbIe NMPUYANHDLI HEﬂpMﬂTHOCTEﬁZ
— KTO-TO caenan 10, 4TO HE HYXKHO
— KTO-TO He caenan 10, 4HTO HYKHO

Ba)XHO yyecTb:

-  JlOCTaTOYHOCTb NepcoHana
- Ycrpouctso paboumx cmeH
-  06bem nepepaboToK

-  O6yuyeHue nepcoHana
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MomHUTe Npo TexobcnyXmnBaHue

— TocTtpouTte moaenb TEXHUYECKOro
obcnyKuBaHua

— [lpoBogute nnaHoBoe
obcnyKMBaHue cBOEBPEMEHHO

— OT1cnexXuBanTe OTN0XKEHHOEe

Highest

High

Level of Risk

obcnyXmnsaHue
o
Normal Transition to Maintenance Transition to MNormal - H e n pe H e 6 pe ra MTe n pEA” KT” B H bl M
Operations Maintenance Activities MNormal Operations
_ mwes1 obcnyxuBaHnem
Risk During Normal vs Maintenance Modes
MsoGpameHme 13 cTaHaapta BICSI 009-2019 “Data Center Operations and Maintenance Best - rI 0 M H MTe O p M c Ka x B O B p eMﬂ TO

— Cnepute 3a coctoaHuem 3UI1
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dopmanusyiTe Bce npoueccbl U npoueaypbl

- OnuuuTe cywecreyrowme npoueccol

- 3aduKcMpyuTte nopaaoK UCMONTHEHUA BCEX Npoueayp, LWUTAaTHbIX U
aBapUMHbIX

- Ob6ecneubte AOCTYNHOCTb MHPOPMAL MM ANA NEepPCOHaNa

/ -  NoppepknBanute A4OKYMEHTALUIO B AaKTYa/IbHOM COCTOAHUM
* - MpoBoaute TPEHUPOBKU NO BbINOSIHEHUIO PA3/INUYHbIX AENUCTBUN
:\ '\) «Tpu KUTa» ycnewHoM sKcnayaTauuu:
, , UHPOopMUpPOBaHHOCTb
M\ NMpoaKTMBHOCTb

Y > lNMpaKkTuKa
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Errare humanum est... sed stultum est in errore perseverare,
mnan NOCNEC/NTOBUE

1. Crpoite Ol coobpa3Ho 3agauam. Tier 0 — ToXKe BapuaHT.

2. He yBl'IEKaFITECb HU HOBATOPCTBOM, HU KOHCEPBATOPCTBOM, NiyHlle

yb6eautecb B yMECTHOCTU TeX UIN UHbIX peLueHUuM

3. PopmupynTe 1 BKAKOUYaAUTE B Npouecc CAyXby skcnayaTtaumm yxe Ha
3Tane NpPoeKTUpPoBaHuUA

4. Ypenute camoe npuctasibHoe BHMMaHUe 3Kcnayatauuu LO/

5. Mpusnekaite K pabote npodeccMoHanoB U HenpemeHHO yuntecb camu!
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EECMNEPEBOMHOIO BAM BU3HECA!

KOHCTaHTUH Kopones

JVpeKTop Mo pasBUTUIO BU3HEeC],

Poccua n ctpaHbl CHI .- T NN
+7 916 642 66 03 fy 2
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