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Table 2 Planning results under different

energy storage cost coefficients
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Table 3 Calculative results of different
optimization methods
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Table 4 Comparison of optimization results between

combined norm and single L,-norm
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Table 6 Calculative results under different

historical data scales
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Table 5 Comparison of optimization results between

combined norm and single L.-norm

N LR / TG

‘ L - ARk
0.40 190361 190301
0.50 190361 190312
0.60 190361 190326
0.95 190361 190361

FH R 4 A1 5 v 02 A EE TR B —5 %%, >R

N THRFE C&CG LRI RMR, 2 a,=a, I
BEA R I EAF R C&CG B L IR, i
EAEERAR TR . 2l AL AR SCR T C&CG
BEVE 20 2 YR AU i BB SR, ik SR MR vl
AT C&CC F ik A B R R IR RLR

KT C&CGEZEHGERER

Table 7 Iteration results of C&CG algorithm
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Distributionally robust planning of transmission network and energy storage
based on scenario probability-driven
ZHENG Xiaodong, CHEN Haoyong, DUAN Shengzhi, HUANG Jianping
(School of Electric Power Engineering,South China University of Technology, Guangzhou 510641, China)

Abstract: Under the requirement of carbon peak and carbon neutrality targets,the coordination of renewable
energy and energy storage is considered to be an effective means to promote the consumption of new energy.
The traditional three-layer robust planning method ignores the probability information of wind power output
scenarios when carrying out the joint optimization of transmission network and energy storage,and the ob-
tained investment decisions are often too conservative. Therefore, the uncertainty sets of mixed probability
distribution based on L;-norm and L.-norm are constructed by using the historical data of wind power out-
put scenarios,and the optimal investment decision of transmission network and energy storage is made under
the worst probability distribution condition,which can improve the problem that the traditional robust planning
method is too conservative. In addition, a parallel computable column-and-constraint generation algorithm is
used to solve the model, which does not need to perform complex dual transformation and solve double-
linear term in solving max-min inner layer problem,but only needs to solve several small-scale linear plan-
ning problems in parallel, effectively improving the solving efficiency. The simulative results of Garver 6-bus
system verify the effectiveness of the proposed model and algorithm.

Key words:transmission network;energy storage;probability distribution;column-and-constraint generation algo-

rithm;scenario probability-driven; distributionally robust planning
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Fig.B1 Topology structure of Garver 6-bus system
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Table B1 Parameters of transmission lines
LB Ih, KA CHABREE/F FELEBEE/ZK LBKEKkm  #Bipu  EREE/MW

1 1, 2 1 1 40 0.40 100
2 1, 4 1 1 60 0.60 80
3 1, 5 1 2 20 0.20 100
4 2, 3 1 1 20 0.20 100
5 2, 4 1 1 40 0.40 100
6 2, 6 0 2 30 0.30 100
7 3,5 1 1 20 0.20 100

® B2 iEEEEASY

Table B2 Basic parameters of energy storage

2 E
B Th 248 R A 117.3 Ji76/MW
CRDELS %54 90N 223.4 73 76/(MW h)
/M R A 0.1

e R R A 0.9
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