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McTopua Bonpoca

e 2006: G.W.Bush (Jr) => EPA
 2007: EPA report to US congress
* Macca OTKpPbITUN ANA LWMPOKOU NYyBNKMN:

— YT1o Takoe PUE

— CKOJIbKO 3N1eKTPO3Heprnm notpebnsatoT cepBepbl U
LUO/bl B macwtabax CLUA

— CueHapuu pas3BUTUA CUTYaL UM
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CKONbKO 3/1EeKTPO3HEPTUU NoTpedbnatoT
cepsepbl U UObI?

BbipaboTKa MNotpebneHue
aN1eKTpoaHepruun, | cepsepos n LOJos,
2006 MmAnpAa KBT-y Mmnp4 KBT-y Cepsepbl n UOAbI B %
CLUA 4,067 61 1.5%
PO 910 1.3 0.1%

* [lpu COXpaHEHUN TEKYLLUX TEHAEHLU NI
— YnBoeHune notpebnenna kK 2011 roay no 12 Bt

NMMKOBOro NoTpebnieHuns

— lopoBoe notpebnerHne > 100 mapa KBT-4

— [lopoBoM cyeT 3a anekTpuidectso 7.4 mapa USD




OTt4yeT EPA: NpoOrHosbl 1 cueHapun

Figure ES-1. Comparison of Projected Electricity Use, All Scenarios, 2007 to 2011
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2009: nporpecc?..

PUE Measurements
@ # of Respondents
2.750r 6
greater
2.5-2.74 7
2.0-2.4 10
1.75-1.99 14
1.5-1.74 15
Less than 8
15
o] 2 4 é 8 10 12 14 16

NcTtouHuK: GreenGrid White Paper #26: Energy measurement survey results analysis
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HNcroyHuk... SHavernne PUE...
Google 1.12
Microsoft “data lab” 1.24

Microsoft Generation 4 data centers (PUE target) 1.12

«lMNpoektnpyemoie LIOO» 1.08
(http://megawattconsulting.com/blog/) 136
.05

Bor 6b1
u Ham
TaKk
xel.



[OHKa 3a PUE

 PUE Hype [hype: 1) obmaH, MOLWEHHNYECTBO,
NyCKaHMe NbiAn B rNa3a 2) HaBA34YMBaA
(arpeccuBHan) peknamal

* CKkopee Bcero, Bbl — He Google n He Microsoft,
y Bac HeT HM TaKoro Konunyvectsa UO/, HW
TaKoro 6roayXKeTa Ha «03e/ieHeHne», HU TaKkoun
e OpraHmn3aLmm BbIYHNCANTENBHOTO NpoLecca

(+)



PUE<1?

* «f noaBeprato pereHepaunm 4actb Tenna,
KoTopoe BblpabaTtbiBaeT mon LUO/M, Tak uTo B
pe3ynbrate 3HayeHne PUE coctasnaet 0.81»



1 YaCTb TEnna,
LO/J, Tak 4to B
bcTtasnaeT 0.81»

KOTOpOe BblIp
pe3ynbrate 3

* PereHepauus — 3710, 6€3yc/10BHO, XOPOLLO, HO
onpeaeneHne PUE TakMX BO/IbHOCTEN He
no3BonfeT

 TheGreenGrid: ERF = Energy Re-use Factor — ewle
OAHa MeTpUKa ANA OUueHKU 3PPeKTUBHOCTH
pereHepauunm sHeprmm



11 K
HeENN
e MM« the green grid”

TheGreenGrid.org ===

SM




PUE: TaK CKONBKO Xe?..

* IamepeHuns u elle pas UsmepeHus

* GreenGrid White Paper #26: Energy
measurement survey results analysis
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Subsystem Cost
The cost of each subsystem in the datacenter infrastruciure is displayed in the graph above based on the anergy cost per K/Wh input below
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BMS 1 MHOIo CHEeTYNKOB 3/1eKTPO3HEPTUMn:
PUE B peasibHOM macwiTabe BpemeHu
Aic' St. Louis Data Center Energy

i by Schnelder Electric
CX9680 : OnLine  MODBUS : OnLine Date and Time: 10/1/2009 1:15:41 PM

Chiller Plant
Humidification

Heat - e )
CRACs (Computer Room Air Conditioners)- ... -'

General HVAC, Controls, and Misc. Gray Space

LT S .' Kw
UPS Loses '

Transformerand PDU Losses

Lighting / White Space

Switchgear and Generator Plant Losses

Pumps (Dedicated to Data Center CRAC Units)

TOTAL .............................................................................................. ]

PUE calculation: 157.3 (total) + 88.3 (IT) = 1.78 JPE

4

PUE= | 1.779




1.78?? MHorosaTo byget?!

e 33TO TOYHO U YEeCTHO
* I3mepeHo => ACHO, Haa Yyem paboTaTtb
e 1.24,1.12 nT.A.:

— TOJ/1IbKO Ha 6onblinx merasatrax

— nokKa TOJIbKO ¢ ncnonb3oBaHuem
Ma/100MpPOOOBaHHbIX TEXHO/I0TUM

— Cnacnbo Google, Microsoft, Intel et al. 3a
HOBATOPCTBO



bonblwune merasaTThbl ...



www.switchnap.com

http://www.datacenterknowledge.com/special-
report-the-worlds-largest-data-centers/

— #10 no nnowaau
— 7?7 #1 no NNOTHOCTM MOLLHOCTK 7?7

38,000 KB.M. nnowaam

250 MBT ycTaHOB/1EHHOMN MOLLLHOCTU

84 MBT UT-Harpyska

> 7,000 cepBepHbIX cToek @ 12 KBT/cTonKy
~30% 3anonHeHue (mam 2010)

Jlac-Berac, wtaTt HeBaaa
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www.switchnap.com




www.switchnap.com




www.switchnap.com

* 14 mecAueB aKkcnayaTaummn
* Average annual PUE=1.21

* NcTtouyHUK: Ms. Young, Switch Communications
Group Executive VP



A 4TO AenaTb, eCAN CHETYMKOB NOKa HET?

CHALLENGES FACED WHEN MEASURING

ENERGY EFFICIENCY
e

Challenges with Measuring Energy Efficiency

Purchasing the metering equipment | 39%

Obtaining the budget %
Heterogeneous data centers (i.e. legacy systems)
Educating entire staff on energy efficiency
Under-estimating the time involved

Fixing the inefficiencies found

Lack of accurate / up-to-date equipment data
Internal Politics

Under-estimating the cost involved

Learning how to operate the metering equipment

NcTouHuK: GreenGrid White Paper #26: Energy measurement survey results analysis



Data Center Efficiency Calculator

Impact of alternative power and cooling approaches on energy costs

(0] Aboutthis tool INPUTS

Data center capacity 1000 ki
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Total IT load

Electricity cost per KwWh

€ © ©
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by Schneilder Electric

RESULTS

Infrastructure efficiency FUE v

LIPS system [ Legacy vJ
Power redundancy [ Single path power v]
Cooli t Chilled water v %] .
ooling system [ J Annual electricity cost: § 1,140,000 at 500 kW load
Chiller [ Chiller with cooling tower v]
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Go to online “live”
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http://www.apc.com/tool/?tt=6
C:/TEMP/notes01081B/tools.apc.com

/lnHamuKa PUE: pea/IMCTUYHBbIM NPOrHO3
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Y10 nenatb?

* Ctpountb UO/l B ApxaHrenbcke?

* CpoyHo BHeapaTb Kyoto Cooling /
OXNaXKAeHne NPU NOMOLLN OTKPbITOM
bopTOUKN/ U T.A. N T.N.?

* KeH bpunn [Kenneth G.Brill, Uptime Institute
~ounder]: npuopuUTeTbI NPU NPOEKTUPOBAHUN

10/ :
— #1: availability




Y10 nenatb?

* Ctpountb UO/l B ApxaHrenbcke?

* CpoyHo BHeapaTb Kyoto Cooling /
OXNaXKAeHne NPU NOMOLLN OTKPbITOM
bopTOUKN/ U T.A. N T.N.?

* KeH bpunn [Kenneth G.Brill, Uptime Institute
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Y10 nenatb?

* Ctpountb UO/l B ApxaHrenbcke?

* CpoyHo BHeapaTb Kyoto Cooling /
OXNaXKAeHne NPU NOMOLLN OTKPbITOM
bopTOUKN/ U T.A. N T.N.?

* KeH bpunn [Kenneth G.Brill, Uptime Institute
~ounder]: npuopuUTeTbI NPU NPOEKTUPOBAHUN

10/ :
— #3: availability




Y10 nenatb?

* Ctpountb UO/l B ApxaHrenbcke?

* CpoyHo BHeapaTb Kyoto Cooling /
OXNaXKAeHne NPU NOMOLLN OTKPbITOM
bopTOUKN/ U T.A. N T.N.?

* KeH bpunn [Kenneth G.Brill, Uptime Institute
~ounder]: npuopuUTeTbI NPU NPOEKTUPOBAHUN

10/ :
—#4,5, 6, 7, 8 and 9: availability




Y10 nenatb?

* Ctpountb UO/l B ApxaHrenbcke?

* CpoyHo BHeapaTb Kyoto Cooling /
OXNaXKAeHne NPU NOMOLLN OTKPbITOM
bopTOUKN/ U T.A. N T.N.?

* KeH bpunn [Kenneth G.Brill, Uptime Institute
~ounder]: npuopuUTeTbI NPU NPOEKTUPOBAHUN

10/ :
— #10: PUE




PUE: yTo nenatb?

* CoBeTbl oT bunna Bewnna [Bill Weihl, Green
Energy Czar at Google]:

— [lepXute ropayee u xonoaHoe pasaensHo: Google
MCNONb3YEeT KOHTENHEPM3ALUIO TOPAYNX
KOopnaopos

— Coenante noropayee: Google nogaepxusBaet
TemnepaTypy Ha Bxoae cepsepoB 26...27°C

— [lanTe ynnnepy nepeabiKky — ncnonab3ymurte free
cooling, oxna*kaeHne ynnmyHbiMm BO3AYXOM U T.M.



