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Fig.1 Black-start system model
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CHANG Yong. Analysis on energizing inrush current of no-load EN S S

Technical conditions of HVDC for involving in black-start of

weak receiving AC system
LI Baohong',LIU Tianqgi',XU Weihua?,LI Qiang’,LI Xingyuan',ZHANG Yingmin'
(1. College of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;
2. State Grid Smart Grid Research Institute,Beijing 102209, China)

Abstract: In order to speed up the power grid recovery,Yixing pumped storage power station can be used
as a black-start power source according to the present situation of Jiangsu Power Grid to start Long-Zheng
HVDC at the initial stage of black-start. The control modes,startup modes,de-blocking methods and
sequential control of HVDC for involving in the black-start are researched to set its technical conditions
needed. For the HVDC startup with the minimum power,the technical requirements of AC system,inrush
current depression and reactive power coordination are researched. The results of simulation with PSCAD
electromagnetic transient model verify the correctness of theoretical analysis.
Key words: electric power systems; black-start; HVDC power transmission; weak AC system; technical

requirement
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DG planning based on CLARA algorithm with consideration
of timing characteristics
BAI Xiaoqing,ZHAO Zhan,BAO Haibo
(Guangxi Power System Optimization and Energy-Saving Technique Key Lab,

Guangxi University, Nanning 530004, China)
Abstract: Aiming at the optimal locating and sizing of DG (Distributed Generator) in distributed network,
a multi-scene multi-period mixed-integer nonlinear stochastic optimization model is built,which takes the
minimum annual power loss as its objective and considers the randomness and timing characteristics of
different DGs. Monte Carlo method is applied to generate the time-series scenes and the constraints of each
scene are considered to approximately constrain the stochastic process for converting a stochastic
optimization problem into a deterministic optimization problem. CLARA ( Clustering LARge Application )
algorithm is adopted to cluster the samples obtained by simulations for each scene and each period to avoid
the large sample scale,model solving difficulty,etc. The tests of IEEE 14- and 33-bus standard systems
show that,the proposed model and algorithm can effectively make use of the time-series complementation
among different DGs to improve the DG output accommodation capability of distributed network. Compared
with the complete scene method without clustering and PAM ( Partitioning Around Medoids ) clustering
method , the proposed algorithm,with the approximate error of optimized result lower than 3% ,reduces the
model solving difficulty and shortens the computation time significantly.
Key words: DG; locating and sizing; distribution network planning; randomness; timing characteristics ;

CLARA algorithm; clustering algorithms
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