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Cooperative optimal scheduling strategy of source and storage in
microgrid based on soft actor-critic
LIU Linpeng,ZHU Jianquan,CHEN Jiajun, YE Hanfang

(School of Electric Power,South China University of Technology,Guangzhou 510640, China)
Abstract:In recent years,the proportion of renewable energy and energy storage in microgrid is increasing,
which brings new challenges to its optimal scheduling. Aiming at the difficulty in solving the cooperative
optimal scheduling problem of source and storage in microgrid due to the non-convex nonlinear constraints,
the deep reinforcement learning algorithm is used to construct the data-based strategy function,and the opti-
mal strategy is found out through continuous interactive learning with the environment,so that avoiding the
direct solution of the original non-convex nonlinear problem. Considering the strategy function may not
meet the security constraints in the training process, furthermore, a learning method of cooperative optimal
scheduling secure strategy of source and storage in microgrid based on partial model information is pro-
posed, and the optimal strategy meeting the network security constraints is obtained. In addition, aiming at
the problem of long time-consuming due to the interaction between agents and environment in the training
process for reinforcement learning,the neural network is used to model the environment,so as to improve
the learning efficiency.
Key words: microgrid;renewable energy;energy storage;soft actor-critic;reinforcement learning;deep learning;

securily constraint
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Review and prospect of robust optimization and planning research on
generation and transmission system
YUAN Yangl,ZHANG Hengl,CHENG Haozhong',LIU Lu',ZHANG Xiaohu?,LI Gangz,ZHANG Jianping2
(1. Key Laboratory Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University,Shanghai 200240, China;
2. East China Branch of State Grid Corporation of China,Shanghai 200120, China)

Abstract: With the uncertainty of power system increasing gradually, the application of robust optimization
and planning research on generation and transmission system to resist the uncertainty of extremely scenes
has become a significant research method. Firstly, the robust optimization is divided into classical robust
optimization and distributionally robust optimization from the perspective of whether the probability distribu-
tion characteristics of uncertain factors are considered,the mathematical models and uncertain set characteris-
tics of these two kinds of robust optimization are sorted out. Secondly,the existing classical robust optimiza-
tion and distributionally robust optimization research on generation and transmission system are divided
into three aspects: considering the uncertainty of node injection power, considering the uncertainty of power
capacity growth and cost, and considering the uncertainty of transmission network state, and the research
framework and limitations of robust optimization planning research on generation and transmission system
are refined. Finally,the problems worthy of further study in robust optimization planning on power genera-
tion and transmission system are prospected,which provides ideas and directions for the robust optimization
planning follow-up research on power generation and transmission system.

Key words: generation and transmission system; optimization and planning; uncertainty; robust optimization;

distributionally robust optimization
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Table D1 Parameters of microgrid lines

Zegants AR ORI MlUpu. Wpipu
1 0 1 0.0320 0.0050
2 0 2 0.0640 0.0100
3 0 3 0.0192 0.0030
4 0 4 0.0640 0.0100
5 0 5 0.1280 0.0200
6 1 6 0.0320 0.0050
7 2 7 0.0512 0.0080
8 4 8 0.0640 0.0100
9 5 9 0.0960 0.0150

%= D2 fBRESH
Table D2 Parameters of energy storage

ZH Kl
n 0.9
Es min /(KW + h) 18
Psmax KW 15
Ce/$ 0.02
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Table D3 Parameters of generators

RWHITT  al($ kWY b e kW) c/($ e kW) CJ$

G, 0.0036 0.2779 2.8 12

G, 0.0037 0.2128 55 5

MiX E: BiEBSHRE

% E1 SAC RS
Table E1 Parameters of SAC agent

ZH 1l ZH 1l

VTSRS o9 25 B )2 5 3 b4 0.99
PSR 2 et 250 | o WIAHMH 1
P 190 265 Bl J2 s R 4 ReLU H’ -3

VT I 2% it 20 R tanh M 128

S 24 BT R M e K 200 By 10°

S 4 B 2 G AL RelU B. 102

% E2 X2 LSTM MK BSH
Table E2 Hyper parameters of deep LSTM network

BSH gl
Kol 24 3
Ry E & e HuE 250
LSTM HRAS T R AL tanh
LSTM | 1% e £ sigmoid
NEEREARH 128

B 0.0025
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