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Implementation of low PUE data center based on offshore substation

Wang Lili'?  Zhao Feilong'*?
(1. China Mobile Group Hainan Co. , Ltd. , Haikou 571250, China; 2. National Engineering Research Center for

New Generation Mobile Information and Communication Technology Hainan Branch, Haikou 571250, China)

Abstract; Low PUE, low WUE and low CUE have become key approval indicators and economic indicators [or data
center construction. Many scientific research institutions and enterprises around the world are exploring relevant
implementation technologies and solutions. In this paper, based on wind plant offshore substation a new data center
implementation technologies with PUE<C1. 1, WUE=a0 and CUE~0 is provided, by optimizing offshore wind power,
marine circulating water and liquid cooling server through Al technology. According to the analysis of the pilot project,
the PUE ol this technology can reach 1. 067. Through joint design, the new energy and new inlrastructure are [ully

reused, with outstanding economic benefits. It can be replicated and promoted on a large scale in the southeast coast of

China, and can solve the problem of providing nearby computing power in the eastern region under the dual-carbon

goal.
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FEMA 3. 2X10" km (918 L AL 300X 10° km” [
W AR O Ik BN B AR, B &R B K & R VT L B
TRV R AR I 7 MR 3. KU 3 7 B KL A
BB OGRS G AL R ENE F AR &2 K I
ANILAR R, B oo A TR B R R R A, L
A EE A ML B T B S RGBS XA
TV B XL BE A HEK T B RS T R G M TR
W BRI IR IR ER BB R 16 B9 Yt
BT B EARE, R R AN FF 3 BETIHL A 48 h i Fe vl AL
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ARG Al W R ELL R B R, 1 EAUE O
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*2 MBRAKIZOEX Bl o0& R 5T OK OB BF L 248 A8 e | 7K 3K 3l i I A 7™
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e 0.2 A oA o K B 5552 2 T K B R L 9K B
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A O 1T Y0 5.3 D HEK IR bR CUE
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B e kifE 0.2 B oD 7= A 0 SRR HE R S 1T B4 B FE 2 ) 9 1L
HBI A 0.2 & F AR R AR
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*3 2ETHPUEHHE
Ao R KR/ IT Ti#E/ KFETFE/ =S I FE/ CIWAE T HAbTh#e/
PUE C kWh kWh kWh kWh kWh
1 1. 066 20. 2 148 800 6 473 1302 1 566 471
2 1. 067 20. 8 134 400 5 846 1302 1415 426
3 1. 067 23.9 148 800 6 473 1 389 1 567 471
4 1. 067 27.0 144 000 6 264 1476 1517 456
5 1. 068 29.2 148 800 6 473 1 649 1 569 472
6 1. 069 30.1 144 000 6 264 1736 1520 457
7 1. 069 30.0 148 800 6 473 1736 1570 472
8 1. 069 29.9 148 800 6 473 1736 1570 472
9 1. 069 29.6 144 000 6 264 1 649 1519 457
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B, J0 75 B 51 Ah T BRI AT S B, 52
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Xt b 4k WIRR L kB HEA HERE R ER AR AR R[N
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a3 A/ (7 76/kW) 5~6 11~12 6.5~7.5
Y3 A/ (T 6/ 45 500. 0 1 000 750
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ROI/% 8 12 8
18 2 Y bt R E W FT 5 2k 4t TS K B R 2 T M /D
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DTCO

TCO = CapEx +OpEx (1D

BRI A WA (total cost of ownership, TCO) & %%
Folb BLEINE R B S ® AR L H (capital expenditure,
CapEx) .18 & Pk X #f (operational expenditure, OpEx),
Hrr, CapEx FE 48 8 U 4 ; OpEx (% 4E 3 4 i 2%
KT, BAREHE 3% 4,7 E R 10 4F,

1 s G R E T XU 3 0 A 2 KR 4
Bl Bt 3G 0 BB 3Bk |7 O HLAE LT Bl L K
OB BB H KNS RS

AL R 4 W LA R i g o 7 %R CapEx &
WA G KB O® 210 A G, B EEEET O T
K42 B8R, PUE AL, HEER A RBT LSRR T
Gth s OpEx A Y FAE G &t th 0 i 76 0 A4 . LLEUE
vt E L 10 AR 4T IH A A T AR W AR b i TCO
Y FAE G 0 95 % .

2)ROI

ROI = CapEx/(Revenue — OpEx) 12

H, Revenue JHCHE ¥ o0 s 55 T S HLAE H #H
i e LA WA 0 BHLAE H AR R 2 4% 2. 4 D3 /KW /AEDY
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B % Bl 2 (return on investment, ROD — & #E L&
X, ROT EZB THUE E2E 4 BRIR M 4% 5 e LdB An B
G RAE L R . W E R 0 L VIP AL
TR RSB AAE G, SHA 58 BRI,
R LR AT BT 1 B AR A R

2 4 0] DU B R O B8 AR A I 2 8 4R,
S ARG K Ve RS o0 R 7, LU B 2 I Pl 12 4F
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4 & i

AR FREE R R I T A AT
R T — AR R AR L B LT R0 2E 5 BE R M B HE i
FEAH AT FEUR R OB k. 2B EER
R BAHSE A, W JT R TH BB A 7= AT IR L 18 4
EESSRILELE LT 1+1>2 MLEERUN,

I TR AR B EAE o, T 1 R R 4R R
TR B 22 A R 8 A v 2 R R i R T LA
TE R — AR BLECHE o0, X AR M T B . %
FOAR T DIAB A 4 T, f ole T 3R B AR F 4t X5 ) R
E ey in) B, H K KRR A 25 4 BN RE T SRR R AT
TR AR . R A TR E R E Y R — SRR B TR
S5 AN TR

A HETT L IR N AR R IR S BT
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