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Optimal allocation of flexible resources in distribution network

considering cost of flexible auxiliary services

NIU Huanna',QIAN Li',YANG Lu'?*,WANG Kun’
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2. School of Electric Power,Civil Engineering and Architecture,Shanxi University , Taiyuan 030006, China;
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Abstract: Aiming at the problem of insufficient flexible adjustment capacity of distribution network caused
by large power fluctuation of high-permeability renewable energy in a short time,in order to reduce the de-
pendence of the distribution network on the flexible supply provide by the upper-level power grid,a flexi-
ble resource optimal allocation method is proposed,which takes into account the flexibility auxiliary service
fees of the upper-level power grid. The evaluation index of gate power fluctuation degree is defined,
which represents the flexibility level of distribution network. Based on the Copula theory, the evaluation
method of distribution network flexibility is formulated, and the installation location selection method of fle-
xible resources is proposed based on the ranking index of influence of node power on gate power fluctua-
tion. For the future power market scenarios,based on the balance game between the distribution network s
flexible demand for the upper-level power grid and the flexible supply capacity of the upper-level power
grid, and combined with the flexible supply constraints of various types of flexible resource equipment, a
flexible resource optimal allocation model including the flexibility auxiliary service fees of the upper-level
power grid is constructed. Distribution network example simulative results show that the proposed flexible
resource allocation method can effectively reduce the total annual operating cost of distribution network ,im-
prove the consumption of renewable energy and the power supply reliability of the distribution network sys-
tem, weaken the degree of gate power fluctuation,so as to reduce the impact of renewable energy and ran-
dom load fluctuation on the upper-level power grid.

Key words:distribution network;flexibility assessment;flexible resources;auxiliary service fees;optimal allocation
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