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Abstract: With the continuous development of new digital
infrastructure, the power density of a single cabinet in a data
center is increasing, resulting in high power consumption and
high electricity cost. Orderly transfer of data centers to the
west, where clean energy is abundant, can not only promote
green development of data centers, but also reduce power
transmission over long distances on the lines. In this context,
the paper studies the influence of data center on power grid
planning. Firstly, considering the load of data center, the
energy consumption model of data center is established, and
according to the probability density function of wind farm and
photovoltaic power station output, a two-layer model of power
grid planning is built considering data center. The upper layer
takes the construction of each line as the optimization object
and the minimum annual investment cost of the line as the
objective function to obtain the grid planning scheme. The lower
layer optimizes the configuration of the energy storage system
according to the grid structure and considering the energy
consumption characteristics of the data center, and returns the
charge and discharge power of the energy storage system to the
upper layer for the next optimization as part of the system power
flow constraint. An improved particle swarm optimization
algorithm and YALMIP are used to solve the problem. Finally,
an improved 18-node system is used to verify the feasibility and
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effectiveness of the proposed model and method.

Keywords: data center; clean energy; power grid planning;
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Fig. 11 Comparison of results of double/single-layer network

frame planning schemes
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JITRL

(riEmEE KF)

FISRA A8 R ARG E IS H

KAl BVRHESH
Table A1 Load parameters of each node
T FTEH/MW TR FTEF/MW

1 1550 9 3000
) 1440 10 1170
3 2770 11 1700

12 2650
4 2190

13 2000
5 1500

14 1850
6 1500 15 2800
7 2000 16 5000
8 1800 17 800




562 SERRERE BN ERE Y
RA2 REBEUSH FTAL BEEESH
Table A2 Generator parameters Table A4 Built line parameters
T EHENBE/MW BEA XRPA SBRIEBMW  BEEAn  ZEEHU/pu
3 1500 1 2 1000 50 0.017 6
> 1100 2 3 1000 40 0.0348
7 1300
3 4 1000 535 0.040 4
13 1375
16 1900 3 7 1000 160 0.0325
18 1355 5 6 1000 55 0.026 7
6 7 1000 85.2 0.012 6
RA3 FRERSH
Table A3 _Parameters of the line to built 7 8 1000 33 0.0151
O SRAE AERE S5 km LR 8 9 1000 33 0.010 2
" °N /MW BREUS /pu

4 16 1000 3 30 0.050 1 9 10 1000 549 0.050 1
4 7 1000 2 659 0.050 1 10 18 1000 69 0.0255

9 16 1000 2 530.3 0.050 1
14 15 1000 190 0.042 8

3 7 1000 1 160 0.0325
17 18 1000 12 0.014 0

6 7 1000 1 85.2 0.012 6
7 13 1000 1 184 0.012 6 5 12 1000 104 0.044 8
9 10 1000 2 549 0.050 1 1 11 1000 79 0.0102

16 17 1000 1 58 0.0153
12 13 1000 132 0.044 8

6 14 1000 1 188 0.0554
5 11 1000 1 98 0.0153 7 15 1000 110 0.0102






