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Abstract: In the context of the big data era, the growth of
society’s demand for data processing leads to the growing load
of data centers in the grid, which will create a large burden on the
distribution grid operation if connected to the grid as the original
load of data centers. The batch processing load of the data center
and the equipped energy storage equipment determine that it
can be connected to the grid as a flexible load to participate in
demand response. By selecting a distribution grid containing data
centers, conventional loads, and PV units as the object of study,
a distribution grid planning model considering the operational
flexibility of data centers and distributed PV access is developed
using a two-tier planning approach. The upper model aims to
minimize the planning and operation costs of the distribution grid
system by planning the distribution grid lines and the capacity
of PV units and gas turbines within them, and the lower model
is aimed at minimizing the planning and operation cost of the
data center operators, and the capacity of data center energy
storage equipment is allocated while considering the demand
response characteristics of data centers. Finally, an IEEE 33-
node distribution grid system is used as an example to validate
the proposed planning model, which shows that the proposed
planning model utilizes the flexibility of the data center itself
within the distribution grid while reducing the planning and
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operation costs of both the distribution grid system and the data
center.

Keywords: distribution network planning; demand response;

data center; new energy consumption; bilevel planning
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Table 1 Coefficients of load voltage in different seasons
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Fig. 1 Time series of PV’s output
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Table 2 Classification of distribution network nodes
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