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Coordinated planning of “generation-grid-storage” to satisfy proportion target of
non-hydro renewable energy generation

TIAN Kunpeng',SUN Weiqing’,HAN Dong’, YANG Ce',ZHANG Wei’

(1. Department of Control Science and Engineering, University of Shanghai for Science and Technology,Shanghai 200093,
China;2. Department of Electrical Engineering, University of Shanghai for Science and Technology,Shanghai 200093, China)
Abstract: Coordinated planning of “generation-grid-storage” is one of the key technologies to increase the
power generation proportion of non-hydro renewable energy. Considering the sequential characteristics of non-
hydro renewable energy and load, a coordinated planning method of “generation-grid-storage” is proposed
based on sequential production and simulation. On the basis of static programming, considering the dynamic
operation characteristics of power source, grid and energy storage, the proportion of non-hydro renewable
energy generation is taken as a constraint condition to improve the model’s applicability. The uncertainties
of non-hydro renewable energy and load are described by polyhedron set,a two-stage robust optimization
model is established to satisfy the power generation proportion target of non-hydro renewable energy, and
uncertainty adjustment parameters are introduced to reduce the conservativeness of decision schemes. The
strong dual theory and large-M method are used to transform the min-max-min problem, which is difficult
to be solved directly,into a two-level programming problem,and column and constraint generation algorithm is
used to obtain the multi-point layout scheme of non-hydro renewable energy and energy storage together with
the line expansion scheme. Taking TEEE 118-bus system as an example,the influence of non-hydro renewable
energy consumption target and uncertainties on the planning scheme is analyzed, and the effectiveness of

the proposed method is verified by the simulative results.
Key words:non-hydro renewable energy;sequential production and simulation;coordinated planning;two-stage

robust optimization;column and constraint generation algorithm
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Fig.B1 Power curves of renewable energy and load
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Fig.B2 Costs of various resources investment under different renewable targets
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Table C1 Cost parameters of various resources

TR /MW BIGA f RUAR/(JT 76- MW R /a
KR 3 370 20
Fk 5 600 20

fitide 4 400 10
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