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Comparative Study on AC and DC Feed System for Internet Data Center

Du-Hwan Kiml, and Hyo-Sung KimT

Abstract - Internet Data Centers (IDC), as essential facilities for modern IT industry, typically have scores of
MW of concentrated electric loads. Uninterruptible Power Supplies (UPS) are necessary for the power feed
system of IDCs because of stable power requirement. Thus, conventional AC power feed systems of IDCs have
three cascaded power conversion stages such as (AC-DC), (DC-AC), and (AC-DC), which results in very low
conversion efficiency. On the contrary, DC power feed systems need just a single power conversion stage

(AC-DC) supplying AC mains power to DC server loads, which gives comparatively high conversion efficiency
and reliability. This paper compares the efficiencies between 220V AC power feed system and 300V DC power
feed system on equal load conditions which were established in Mok-Dong IDC of Korea Telecom company
(KT). Experimental results show that the total operation efficiency of the 300V DC power feed system is
around 15% higher than that of the 220V AC power feed system.

Keywords : Internet Data Center, Uninterruptible Power Supply, DC feed system, Efficiency
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Fig. 1 Comparison to output feeding voltage type
according to output feeding voltage type
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Fig. 2 Photo of IDC test bed
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Fig. 3 Concept of server load deployment in IDC test bed
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Table 1 Electrical specification of the DC Power source
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Table 2 Electrical specification of the DC Power Source
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Fig. 4 Phto of data acquisition and processing system
by LabVIEW
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Fig. 5 Diagram of data acquisition and processing
system by LabVIEW
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Fig. 6 Instantaneous power at feed bus in resistive
load condition
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Efficiency Analysis in AC feed System
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Fig. 7 Efficiency at feed bus in resistive load condition

o] Ztzte] oA P EHE FaEdEd A
= AES vk

4% LabVIEWS ARg3to] 53 254 Al
2do] o|7S Wl 1Y 52 LabVIEWE AME-314

T5 s A 28] NHEE Bl
LabVIEWAZ74H]) = 120 60004 AZ3S 53}
o, WF o Afe]F F 100719] dHlo|EE AME gl o]
2et Waoz QM AFE HAto R ME s &
o)

AR etal ARl o fadEe ANE
o olZA HEF HolHE 7 FE FHAILE
ALELAHE 12t E2E AFHO $E3ke] A
T Adstes vk Agd doHE F5d Jdze
OoR AT ¢ YRS HAE A2 Fofglth
a9 62 AFeE A4S o, FatolA ]
He £AdEe 3EE Blth ARFHAAe] EA
e AR AFagolAnt wFFHAALEe] A
AP FHdEg e THOR 120H2 AFss Afy}
G2 RS B St FF FAAsEe] A E e
Wakl FERAHE] il du, WRFE AL
BF LY FERAES T AdAE AFFAA
2l skl 2ufe] EAdE FH SEo] #r Ho
oF F& & & gtk o= AFFAALE] dddn g
Fol avtE S7HES ofvsith
A 7E& AFEE)e] andEd] b 7 FAA A
00m Aol =S et A FdAswle

o Lo

o o
=)

(S

1%

g

I

Ry

[&l

o,

U

re

s

M

2

X,

rl

M

o,

il

=2

X

L2 oy



30 SEFEREREEE

Cable Voltage Drop

-
~

10 T
"

- y =-7E-09x* +0.0012x - 0.0804 »
= 8 -
o .
o
= -
a s
o & ™ //
@ - e DC_drop_cable
= -
S a e e = AC_drop_cable
= [Vl d /‘/'/

4 s i

s s '
- S
o wm T YT 2EISK - SELN 4 E07 - 0.0002x - 0.0107

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Py [W]

T2 8 feed BusS AH|XM2of| E feed cable2l MUzt
Fig. 8 Voltage drop on feed cable in resistive load
condition
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Fig. 12 Per Unit loss function against dissipated power
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Table 3 Efficiency comparison between two feed
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Table 6 Efficiency comparison between two feed efficiency”, INTELEC 2007 pp. 32-39, 2007, Oct. 4
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ASC;I Eseed DS(; feerid and Offive, Master thesis on Department of Electric
stem S .
- — Power Engineering, Gothenburg, Sweden, 2001.
Sever PSU Efficiency[%] 72.00 83.15 5] 254, "AEDO)NAT 5245 AARGE 5
Power Supply |10 Cabley 8301|9019 817, Al159, A5Z, pp. 40-46, 2010.
ey 1m Cable 8L7 8944 [6] John Humphreys, Jessica Yang, "Server Innovations:
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