DC UPS vs AC UPS - Economy comparison — XiV

Description Servers | Power Effiency Total Power Losses Effiency Total Power Losses
Qty W % kW kW % kW kW
Power comsumption by servers (PSUon 5 0 12 V)= 15 350
Input power to server PSU 74,0% 1,8 93,0% 0,4
Power to AC UPS vs DC UPS 91,0% 0,7 96,5% 0,2
Power for Cooling 35,0% 35,0%
Power from transformer
Price per kWh EUR 0,15
kWh per year Hrs. 8760
EUR Savings Savings:
Energy cost per year AC UPS 13830, %
Energy costs per year DC UPS 10377 _

Excel spreadsheet available at: www.netpower.se
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259% Energy Savings!




Solar installation Eskilstuna

<~ Netpower®
labs




UPS DC + Solar

Rectifiers

Solar regulators

Total
Modularity!
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DC Distribution with AC PSU
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Global Standard

ITU-T L.1200

TELECOMMUNICATION (OS/2012)
STANDARDIZATION SECTOR
oF ITu

SERIES L: CONSTRUCTION, INSTALLATION AMND
PROTECTION OF CABLES AND OTHER ELEMENTS OF
OUTSIDE PLANT

Direct current power feeding interface up to

400 V at the input to telecommunication and ICT
equipment

Draft ETSl EN 301 605 V1.1.1 (2013-01)

European

Environmental Engineering (EE);
Earthing and bonding of 400 VDC data and telecom
(ICT) equipment
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ETS' EN 300 132'3'1 V2.1.1 (2012-02)

European Standard

Environmental Engineering (EE);
Power supply interface at the input to telecommunications and
datacom (ICT) equipment;
Part 3: Operated by rectified current source, alternating
current source or direct current source up to 400 V;
Sub-part 1: Direct current source up to 400 V



380V HVdc 2k #.5

ETSI (European Telecommunications Standards Institute; gk i & 12 4% £ #)
)

B

-EN 3001320301 V2.1.1 2012-02 it X, /~# 400V HVdciz #
“Direct current source up to 400V”

*EN 301 605 V1.1.1 - ETSI»# 2013 — A #7 E#: 400V HVdc & F}#L:@
T e LT A2 2 7 Environmental Engineering (EE); Earthing
and bonding of 400VDC data and telecom (ICT) equipment” it 4o & $2
36 P B Rl &1 & 0 20135+ A4y S E XA A E X R B R

ITU (International Telecommunication Union; & % & 8% 83) 2012-5 A iE K,
# 3% 400V HVdc4Z #

*Recommendation ITU-T L.1200-" Direct current power feeding
interface up to 400V at the input to telecommunication and ICT
equipment”
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ETSI g2 ITU hvDC 42 #

EN 3001320301 5 %hvDC % %45 &

«  Minimum voltage : 260V DC — A3 @ HIKE R
« Maximum voltage : 400V DC —A3Em &5 ER

« Normal operating voltage: 354V(156 cells) #2 380V DC(168 cells)

B ()
telecom/datacom (ICT)
Power supply ) equipment
PE
| system block
A3

(+) Paositive DC terminal.
(-} Negative DC terminal.
PE Protective Earth.
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Figure 1: General identification of the interface A3




ETSI EN 301 605 #3hgifrE 42 &

EN 301 605 #3424
« TN-S #:¥ 4% % Netpower #k A > 7T 5 ~ R § 8 A R 43k
o IT Sradid B A 4 - HFRE b eE 3R L3R

IT-system TN-S-system
| Source | =
I L >
i [
'
~ ke L
' | Source | Installation
H < N S
- -_r——4- L= '\ = I\ >
H H
i - PE l ! .
0 M V4 t====20
M 1 M 1
Optional === ! - PEL : L
application H ! I I — e —— -] ——— - —
of a battery __»__ ! [ i ! !
'E. i Exposed-conductive-part E E . PE
L S—— 1 1
- - | : (N
= _' N L “"'h.
Earthing ~ Earthing of exposed- Optional I el [ T IS (R N A
of system  conductive-parts application ofa | ! I i r _i
battery | | i |
1 -r I HE !
' H [ | T, 1
- ! Exposed-conductive-parts
Earthing of system
Figure 2: IT system with earthed high-ohmic mid-point terminal (MP)

Figure 4: TN-S system with earthed negative line terminal (L-)
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ICT hvDC
Ready!!




NEC 2 %k % — 4 380VDC blade server

The industry's first blade servers that
support high-voltage DC power supply
systems ""ExpressS800/SIGMABLADE-M
(compatible DC380V)" ~HVDC 380V
power supply system in response to the sale,
up to ~ 20% reduction of data center power
consumption

Nippon Electric Co., Ltd. December 15, 2011 7//‘ — |
m—
>

.

"Express3800/SIGMABLADE-M (compatible DC380V)"
<ExpressS800NiESuruff H F{5>

= Netpower® @
labs




UNICOM 25 % = % 7 380VDC )ik 5

D-Series (380VDC) Platforms

Q3 CY12

D-1000 Series — 1U

Tu 2 a4 nopds (HS) f Dual Intel E5-2600 Seres (Sandy

P e ¥

./

Ewaluation General
Axvailability

Bridge-EP)

D-2000 Series — 2U

21 f 12 HDDs (HS) { Dual Intel E5-2600 Series (Sandy Bridge-EFR)
e

D-2000

L

Evaluation

m o
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StarLine 380VDC Busway

380V DC SAVES! & THE ADVANTAGE OF BUSWAY
StTarbLiainne

* 400A BUSWAY DISTRIBUTION COMPARISON

« 208V AC @ 400A = 144kVA/130kW (0.9pf)
* 415V AC @ 400A = 287kVA/258kW (0.9pf)

* 380V DC @ 400A = 152kVA X 2 = 304kVA/Kw
(1.0pf)

| Technical Specifications|
= 30 amps, GO0 welts AC. or D.C.
= 4 Poles witth oplional isolated grosnd
= 1507 swper-Neutral opfiom
= UL and CU L Listed, CE Compdiamt
= Meots UL 357 and NEC Soc 250
= Tin plated salid copper beshars

: + AN OBSERVATION:
| kit 03, Pk emsen 380V DC ALLOWS FOR MORE POWER DELIVERY
THAN AC ON THE SAME AMOUNT OF COPPER!

F
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HP HVDC 1200WEREE S e L

23;":& HP 1200W Common Slot HVDC Power Supply HP 2400W HVDC Power Supply
* 94% efficiency - 94% efficiency
» Wide-ranging — 240V to 380V 4 - Wide-ranging — 240V to 380V '
- APP Saf-D-Grid Connector —
HP Platforms HP Common Slot compatible platforms HP blade-based platforms
» HP ProLiant DL, ML, SL - HP BladeSystem c7000
+ HP BladeSystem ¢3000 - HP Integrity Superdome 2

» HP Storage (~20 platforms)
* HP Networking

Power
Infrastructure

2H 2013

HVDC Power Infrastructure
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Juniper 380VDC Networking Product Plans

Q4 2013 1H 2014
Power Juniper 850W HVDC Power Supply . ' r Juniper 850W HVDC Power Supply
Supply 94% efficiency vy 94% efficiency
Wide input range — 240V to 380V ﬂx' : Wide input range — 240V to 380VDC

APP Saf-D-Grid Connector v APP Saf-D-Grid Connector

cTUVus listed

L3

QF¥3600-1 micro-Fabric [5.12T-bits)
Juniper Data Center Platforms Interconnects QFX3600s to support 16 racks of
Top of Rack (TOR) servers and storage

Platforms

QFX3600-1 1.28T-bits, 64x10GbE or 16x40GbE,

FCoE, i5C5l support
EX4550 960 G-bits, 48 dual-speed GbE/10GbE iy

ports with Virtual Chassis

Gi%
QFX¥3500 360M-bits, 48x10GbE, 4x40GbE, 4N
FCoE, iSC5l support 0%
QFX3600 1.28T-bits, 64x10GbE or 16x40GbE, %aﬂ. ! /
FCoE, iSCSl support p— e
® e T - BT
Tan ek - B
e ks s el ks ek s ol = e i =ie SR == ER ™" [l s e e o s il e e e .
s AR A FAEHEEE H ™ AR PR ws
ToN, Ingie:
WX A% AL ATE NP GG AR BI% 0% W00 Al T3
Load ConidiBan (%] I o,
INTELEC(r) 2013 = 13. - 17. October 2013, Hamburg - © VDE VERLAG GMBH = Berlin « Offenbach
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x¥hvDCitE IDC - Zurich West

« May 30, 2012 # %

o HJHhvDC IDC & % f8 38+ sr R

« 1MW hvDC &% 1,100 77 Kk #%
VR

« DCvs.AC & B E R RRHA
10%, 8 T EMRP|FIRBSEEL S
FLHE BT 8 20% A £

. 4'5&&@%% 04 25%

© EAERM - BREABERA

. HP #24thvDC DL38545) AR 5 ~
HP X1800 G249 £5 1% 4 44
BladeSystem c¢3000 77 13 Ak 35,
PR ICT %4 & %3380V DC# &
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HP #25 — AT A &SR ARE A (hvDC) ?

CapEx Reductions | * Elimination of Inverters, PFC correction in PS Up to
* Reduced copper in distribution 15%
Savings
OpEXx  Conversion efficiency gains of 5-10%
Reductions  Lower operational and maintenance cost, 33% Up to
» Reduced distribution losses of 2% 35%
- Reduced heat dissipated on the data center floor Savings
* Increased reliability, 200% plus increase
Space » Reduced power conversion volume at compute node Up to
Reductions by 50% 25%
- Reduced data center footprint, 25-33% savings Savings

Power Quality - Eliminates phase balance issues from single phase

Improvements equipment
 Harmonics controlled at the hvDC conversion

» Ease of interconnect to alternative energy sources
» Ease of connection to back up sources
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HP hvDC & R4t e % 241848 $449 %

What's New: HP 1200W CS 380VDC Power Supply

Product overview:

Industry-first, mainstream power supply to support — 1
higher voltage (240V — 380V) DC power input.

|deal for:
ProLiant Gen8 customers that require a higher

voltage DC (direct current) power input in their data
centers.

100~240V AC PSU Kits US$379
-48V DC PSU Kits US$699
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& A~ (EMPx1 » IN/OUTx1 » PDUsPDFx2)

X AEER) 16,590,000 10, 525,000 10, 950, 000 13, 040, 0007T

gﬁ{%/fé m —'Z‘E. Faﬁ L /, L AN 2 AN N AN

EHREMEH 1, 140, 000 730, 000 1,500, 000 650, 000
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m tE%C(?) bt/ B

ax{%ﬂi$ -
. v =90% =95% =91% =97%
(— AL RX)
1,497, 436 & 1, 356, 037 % 1, 355, 827 % 1,125,512%
PSU%& A (HP)
104 /RACK $2, 274, 000 $2, 274, 000 $4, 194, 000 $2, 694, 000
x20 & xNT

W Netpower® @
labs




@
Caldafra

<~ Netpower®
labs




Canara Product Features

One node per battery

+ Battery health visual LED light display
— (Green: Healthy

— Yellow: Trending
— Red: Critical

* Individual cell temperature monitoring at negative post
— Recommended by IEEE-1491

*+ AC Ripple monitoring

— AC Ripple can cause heating, gassing and high frequency cycling

+ Data collection @ 4 times/day _E .
+ Float Voltage Balancing «“-:' |
+  Wifi Networking 5

a

uuuuu

+  Weekly battery assets report =

*+ Remote monitoring service




Competitive Overview

Features Canara Alber B-Tech Cellwatch ;ﬁ?:(:
Measurement frequency 4/day T/month Tiweek 1-2/day 1/day
Test load to battery ratio 1:1 1:10 1:24 1:4 12
System voltage v v v v v
Individual voltage during discharge v v v v v
Individual battery voltage v v v v v
Individual battery ohmic v v v v v
Ambient temperature v v v v v
Exte_nd _tD Genset/substation/switchgear i . . » .
monitoring

Float current v v - - _
single point testing (avoids data skewing) v = . . .
Communication redundancy (Canbus) v - - - _
Individual battery temperature v = 2 2 2
AC ripple (Capacitors/Recfifier issues) v - - - _
Visual state of health v s = 2 s
cell/block voltage balancing v g " . -
Local Monitoring v v v v v
Cloud-based monitoring service v & E = s



Thank You.

Allan Lin # % %
EEEHZIARAE
T: 02-29117896

M: 0936075150

E: allan. lin@infratech. com. tw

www. infratech. com. tw



