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Distributionally robust economic dispatch of multi-regional power grid
considering uncertainty and correlation of wind power
LI Yunlong, LI Zhigang,ZHENG Jiehui

(School of Electric Power Engineering,South China University of Technology,Guangzhou 510641, China)
Abstract: The current moment based distributionally robust optimization method does not properly consider
the correlation among uncertain parameters of wind power, which causes conservativeness of the method.
Considering the uncertainty and correlation of wind power,the principal component analysis method is used
to build a dimensionality reduced ambiguity set of moment based distributionally robust economic dispatch
model for multi-regional power grid. The original model is transformed into a semidefinite programming
model, and solved by the delayed constraint generation algorithm. The simulative results of case show that
the proposed method can improve calculation efficiency and reduce power grid cost.
Key words: multi-regional economic dispatch;distributionally robust optimization ; uncertainty ; correlation ; prin-

cipal component analysis
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Distributed coordinated dispatch and control strategy of multi-microgrid
system with wind power considering flexibility reserve
BIAN Xiaoyan',SUN Mingqi',XU Jiayu’, WANG Xiaoyu',LI Guoqing’,LI Dongdong'
(1. College of Electric Power Engineering,Shanghai University of Electric Power,Shanghai 200090, China;
2. State Grid Ningbo Power Supply Company,Ningbo 315020, China;

3. Power Dispatch and Control Center of State Grid Xinjiang Electric Power Co.,Ltd.,Urumqi 830063, China)
Abstract: The access of high proportion of wind power and application of demand response technology
make high requirements for dynamic balance of active power of multi-microgrid system under distributed
architecture, it is necessary to fully use flexible resources for system coordinated dispatch and control. A
novel flexible battery reserve model is proposed to evaluate the flexible reserve power of multi-microgrid
system, and a virtual flexible battery reserve model is defined to evaluate wind farm reserve and demand
response load reserve, and fully exploit their potential capacity of frequency regulation. On this basis, the
power allocation of each microgrid under this model is solved based on the consensus algorithm,and a dis-
tributed coordinated dispatch and control strategy of multi-microgrid system with wind power is proposed
considering the flexible reserve,which realizes coordinated optimization of flexible resources under distributed
architecture. The effectiveness of the proposed strategy is verified by the actual data of a certain region in
East China. Case results show that the coordinated optimization of source-load flexible reserve resource rea-
lizes the dynamic power balance of the system under distributed architecture while guarantees wind power
consumption.

Key words:flexible battery reserve model;multi-microgrid;consensus algorithm;source-load coordination;varia-

ble load shedding ratio



MR A:

HHRE. TR
RERFHHET

RER (15) HHERR
M EER

i+l

A &E TR

it+l

F B OF i R N1 | 3 &

Brezl: HETiRESR

=t

1;& BRI BUERL LR LRI
SRR BE—BREERANTE
H ) EapESERS
i R Eé
J: )b
E HEEFIL "
\ b | PARETERE .
% el ihig B R a0 REREE
|
;EE ERERBR R o
s HRLRAP ?ﬁ
fb | [ET-sEmEEERRAS ft | AHRTRARELY
12!2 RETERIMRIEEDEAPL g | IEHETE
AP2, +, APn B
2

\ BrBe3: LR RALIEAT

$_

& AWEBSE

Al ZiREBMa AN IEEERZE
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Table A1 Main parameters of frequency control for each microgrid system
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