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Table 1 Transient voltage stability index
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Table 2 Generator outputs for different active power

transmitted by UHVDC
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Table 3 Transient voltage stability index
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Table 4 UHVDC power receiving capability of

Hunan Power Grid for different load models
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Transient voltage stability analysis of Hunan Power Grid with infeed UHVDC
QIU Wei', HE Jingbo', YU Zhao', XU Xialingz,YANG Dan®,LIU Na*
(1. National Power Dispatching and Control Center,Beijing 100031, China;
2. Central China Branch of State Grid Corporation of China,Wuhan 430077, China;
3. State Grid Hunan Electric Power Company Limited,Changsha 410007, China;
4. State Grid Beijing Electric Power Company,Beijing 100031, China)
Abstract: With the increasing growth of long distance trans-regional HVDC transmission system, the tran-
sient voltage stability problem of receiving-end system is becoming increasingly outstanding. The transient
voltage stability of load center in Hunan Power Grid after the operation of +800 kV Qilian-Shaoshan
UHVDC project is researched. Firstly,a transient voltage stability index is constructed,and its effectiveness
is verified by Hunan Power Grid. Secondly,from the perspective of operation demand of actual power grid,
a practical operation control method is proposed to ensure the transient voltage stability of receiving-end
system, which is employed to develop the operation control strategy of Hunan Power Grid. Lastly,the major
factors affecting the UHVDC power receiving capability of Hunan Power Grid are analyzed.
Key words: UHVDC;transient voltage stability ; Hunan Power Grid;operation control strategy
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Large-scale unit commitment solution based on binary differential
evolution algorithm and objective function decomposition
ZHU YongLi',LIU Gang"?,HUANG Zheng’,XIE Wei’
(1. School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China;
2. School of Electrical and Information Engineering, Guizhou Institute of Technology,Guiyang 550003, China;

3. Nanping Power Supply Company of State Grid Fujian Power Co.,Ltd.,Nanping 353000, China)
Abstract: In order to avoid the problem of time-consuming caused by the internal and external two-level
nested solution of unit start-stop schedule and load economic dispatch in the solving process of UC (Unit
Commitment) ,two adjustable sub-objectives,namely the total average fuel cost of start unit and the system’s
spare spinning reserve capacity,are introduced to decompose the traditional UC model into two independent
optimization objectives, then a two-stage UC model based on the objective function decomposition is pro-
posed, in which the sub-stage model can be solved independently. An improved BDE (Binary Differential
Evolution) algorithm is used to solve the unit start-stop schedule objective in the first stage. The handling
mechanisms such as the minimum unit start-stop time constraint, the spinning reserve capacity constraint,
the unit de-commitment, and so on,are applied to each individual coding that represents the start-stop sta-
tus of unit, which can effectively guarantee the validity of each solution and reduce the search space of
the algorithm. According to the solved start-stop status of unit, the semi-definite programming method is
used to solve the load economic dispatch objective in the second stage. The effectiveness of the proposed
method in solving the large-scale UC is verified by a classical test example.

Key words: unit commitment; economic dispatch; binary differential evolution algorithm ; objective function decom-
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