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Abstract: Data center is one of the important loads in the
multi - station integration. A comprehensive comparison between
DC and AC power supply architectures is focused to consider the
effect of entire power supply modes on data center. Firstly, the typi-
cal DC and AC power supply architectures are analyzed. Then, a
comprehensive assessment method considering economic, reliabili-
ty, and controllability is developed. Finally, the comparison of the
typical architectures based on the assessment method is applied.
The results show that the DC has significant advantages over AC
on economic, reliability and controllability. With the development
of the DC technologies, the assessment method is supposed to be
applied on more scenarios or developed to make more comprehen-
sive and specific comparison.

Key words: multi-station integration ; data center; power sup-
ply mode
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Fig. 1 DC power supply architecture of data center

in multi-station integration
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Fig.2 AC power supply architecture of data center

in multi-station integration
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Table 1 Voltage level of equipment in distribution network

v
P E W& A5
it B3 A 750
LI USB fitH, B8 I 45 5.12.24 .48
— FEHLME AWML DT 750
Blu o fkhE 240

2 Zulil A BT Bl o0 S8 BB LR
LR G AL Ik

2.1 MR A E
AT NG 1 1 X 28 L gt R A ) 1
LTS . B RGN RRIR A, C |, H it
BEMNA BT Y AL AL, B
C=C+C, (1)
Krfr: € ERNAS ; C, s THEd A .
WA R A B A A Z A, B
¢=YK.. (2)

K K, AR s n B E A
IBATHES A i RGTREFEK IR E , RELRE
M EZOR A TARHBFE ML AL . 2 i
GRELIVILIR S!S 3 WA RO &
TEZRGE Y A v T R f 22, B

n=p (3)

K. P, HRIATIR P, D%,

XL BEAFE , TS i R R e A B
EE S i N g i bl g e A

(1) HmEMEEmBFETH  h FRA R
TCT BIAFHE A 7= AR TR T A FE RS RR RN , L IR 4k
BAL RO R T AU A M o BLU R 6 1 P R 5 4
BRI e, R0 1D

e, =0.036JU/U, (4)

A J OB RE, A/mm’ 5 [ R km; U,

Vol.23,No.1 Jan.,2021 POWER DSM | 85




MW, F Sk R A B AR PO BB A AT

HEL KV,
(2) ML PFETT A ST B P i

iU ny e, A
. _0.018V6.J(1 +k)

T (5)
Kb U, SR BOMRFE R B k=1,
BB K, AU I4ES AR K, A0 DR

R BRI 25 BRI REERIIIFE C 1AL
(DAL

|||||

) (6)
(Z,Pn,i(l k)R ZIPZ.:el)

K m WA BEG P, RIS | MR
s v AARETPRIE AL B SEG P, T2
FRERBEIA TR T RGBT THTE
2.2 FIEMEHEIEAE

RG] S R A R A 1 Is AT - R
LA BN, SR 5 FE T oo F s & i P =
FRIFIR R 28 3 BT 8 R G R ] FH AR

TEZME IS N RGPS T A& is
705 8] (mean time between failures, MTBF ) A1 &
[7] (mean time to repair, MTTR ) 3T {EL3# /2 48 £ 5376 -
R BRRA ST AL, SO T R Availability W]
i THE

Availability = #% (7)

7% L83 AC ZRFYFN DC ZE ) fit B A X Y 22 A A
SRR REIR L R G 1Y H B AR A s PR
FEXT BT AT 22086 R I B4 I8 S0 M R A7 4 1) D
k. DC AT AC ZEA B T SEPERE 533 an ] 3
FE 4R, &5 5 8 LAER 23T T Ui . Horp
UPS L 4E— 4 200 kW 4555 FEL L, 58 rhoc i
A BYHE HL PAIT (power distribution unit, PDU) 728
IR 2 NTUAR S I E .

[ AcM |—>{ B | 1F pfbpCc

IT

BAT

B3 SupstSRHREROERA R TTREER
Fig. 3 Reliability diagram of DC power supply architecture

in multi-station integration data center
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Fig. 4 Reliability diagram of AC power supply architecture

in multi-station integration data center
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Table 2 Abbreviations of the equipment

in reliability diagram
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Table 3 Investment price of the equipment
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Fig. 5 Economic comparison of AC and DC power
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Table 4 Reliability parameters of singular equipment
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Table 5 Control characteristics of DC and AC power
supply modes
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