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Table 2 Results of multi-objective hierarchical planning
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Power-output allocation for peak regulation of regional grid with
high penetration of renewable energy resources
XU Xilin',SONG Yiqun',YAO Liangzhong?, YAN Zheng'

(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Department of Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. China Electric Power Research Institute, Beijing 100192, China)

Abstract: With the large-scale integration of renewable energy resources,peak regulation during valley-load
period becomes an operational difficulty of regional grid with high penetration of renewable energy
resources. Power-output allocation among the generators directly-dispatched by the regional grid can relieve
the peak regulation pressure of provincial grids. A quadratic programming model with the load stability of
provincial grids and the maximum profit of directly-dispatched regional generators as its objectives is built
and the price leverage and peak regulation pressure coefficient are introduced to coordinate the peak
regulation demands of different provincial grids,based on which,a chance-constrained programming model
considering the wind-power uncertainty is built and solved by the Monte Carlo simulation technology to
verify the effectiveness of the proposed power-output allocation model in the conditions of uncertainty and
risk. The simulative results of a simplified example of East China Power Grid show that,the proposed
model can effectively solve the peak regulation difficulty of regional grid with high penetration of
renewable energy resources.
Key words: peak regulation; power-output allocation; high penetration of renewable energy resources;

chance-constrained programming; Monte Carlo methods
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Multi-objective hierarchical stochastic chance-constrained programming
considering optimal load-shedding direction
XIE Shiwei,HU Zhijian ,NING Yue
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A multi-objective hierarchical stochastic programming model with chance constraints is proposed,
which takes the optimal shedding load and the optimistic voltage-stability margin as the upper-level objectives
and the network loss expectation as the lower-level objective. The minimum static voltage-stability margin is
calculated in the most dangerous load growth mode. A method is proposed to calculate the optimal load
shedding direction,which is taken as a constraint. The non-dominated sorting genetic algorithm combined with
Latin hypercube sampling-based Monte Carlo simulation is applied to solve the proposed model. The
simulative results of IEEE 39-bus system show that,with ensured economy,the proposed method can improve
the network security and voltage stability margin effectively.

Key words: optimal load-shedding direction; multi-objective hierarchical programming; chance constrained

programming; stochastic simulation; voltage stability; optimization



