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Abstract: [Introduction] Scientific planning of data center energy system can save energy and reduce carbon, and then orderly realize
"dual control" for the total energy consumption and energy intensity as well as "carbon peak and neutrality" goals. However, the existing
researches on planning mainly focus on pure electrochemical energy storage, without considering the new storage mode of hydrogen and
electricity coupling; few studies establish planning models by integrating sources and loads under the guidance of pure green
development. [Method] Based on the concept of green energy supply and hydrogen-electric coupling, the storage, conversion and
balance of electricity, heat and cold energy streams were analyzed. Further, from the dimensions of reducing costs and reducing external
energy dependence, the optimal configuration model of the data center energy system that takes into account photovoltaic power
generation, hydrogen energy storage and electrochemical energy storage was constructed, and was verified by case study. [Result] The
case analysis shows that compared with the pure electrochemical energy storage, the planning scheme considering the hydrogen-electric
coupling storage has lower costs and lower dependence on external energy, and the proposed model can well reflect the reality.
[Conclusion] The research results of this article not only provide quantitative guidance for energy system planning of data centers, but
also help data centers achieve energy conservation and carbon reduction, ensuring their green and sustainable development.
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and carbon reduction

2095-8676 © 2023 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

YRS EHA: 2023-02-17 EEBHEA: 2023-03-24

EEWH: ) RA RSN AL IS Db A B bR R A BRI & s I H B SR K 5] S BORIFFT” (2021A1515110295); I ARE
b Bl U A 2022 AEREIRE “B R SR AR A AT A U A IR Sh I R FST (GD22YGL14); HET A GRS “F
TEIEHELE R Frag IR & fi 100 B B0 R R B 5 | S IBOR A9 (2021M691231)


https://doi.org/10.16516/j.gedi.issn2095-8676.2023.03.003
https://www.energychina.press/

24 R RETR A I

10 4%

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

0 3l

Wil BT 2 DR R I, REE . =it A
THERSERBHAEN LR, Frid” fUohtt &
Fite R R E B, VR W ny IR,
B o ) R RS TR, S A B AR R
AR, AP 1 TR AR R A A e AR, 2021
AR P E B oG B B R 216.6 TWh, 25 44t
2 LR Y 2.6%, 1648 HA AR 5t A P R o LR
[, HC = FE BB A2 47 T 7 SF 1 sk HE i ) R8T kg 28
o EGEIE, 2021 4 EEE oL S bR E
13542 t, 2 5 4 1 — S AR B HE AR 1Y) 1.13%.
T 2, BE T BEVR R ST RE IR B R B
RERE “XU” HARAIAE 2 “X” HirA P sc8. W
U, BleE i P EE o0 I RE TR R 48, MRLRI A # B S
PR RSk B FHRE, B Y RTS8 0 B R R AR .

T

= Ao BN R~ ekt TR A L)
3.

250 0
200 235 242202816 { 2.5 <
1.98 174.8 =
<= Lm2m 160.9 [ 205
£ 150} =
I~ 120.0 125.0 B
le-F 08 . : 1.5 E}Eﬂ
2 100 | 287 w
B 1.0 &
&
50 los 2

o L= s s 0

2015 2016 2017 2018 2019 2020 2021
tAF

E1 HEPOBERLRESE

Fig. 1 Development trend of data center power consumption
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Fig. 2 Structure diagram for energy system of data center
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