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Table 2 Parameters of microgrid equipment
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Fig.7 Curves of microgrid operation
considering uncertainty
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®5 MEMHMEMBTER
Table 5 Results of microgrid operation
without considering uncertainty
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%%  A/E (KW -h) i/ (MW-h)
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WA Fk# 100 -4962.1 13996 34.427
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Optimal capacity configuration of hydro-wind-diesel microgrid

considering uncertainty of renewable energy and load
ZHANG Wenjie, WU Jiekang, ZHAO Junhao, YE Huiliang, REN Dejiang
(School of Automation, Guangdong University of Technology , Guangzhou 510006, China)
Abstract : The uncertainty of hydro, wind resources and load will affect the economics and robustness of microgrid configuration ,
this paper proposes a bi-level optimal planning and design model for grid-connected hydro-wind-diesel microgrid, considering
uncertainty of renewable energy and load. The up-level optimization is a microgrid configuration model. The low-level
optimization is a microgrid economic dispatch model considering the uncertainty of hydro-wind power and load. Based on the
robust linear optimization theory proposed by Seng-Cheol Kang( SCK-type robust linear optimization) ,the uncertainty model is
transformed into a deterministic model. Then,combined with the fast non-dominated sorting genetic algorithm with elite strategy
(NSGA-IT) and mixed integer linear programming ( MILP ) , the multi-objective optimal configuration problem of microgrid is
solved. Finally,a distribution system in Shaoguan city is taken as a simulation example. The results show that the model not only
improves the robustness of the microgrid,but also ensures the economics and reliability of the configuration.
Keywords : hydro-wind-diesel microgrid ;optimal capacity configuration;robust linear optimization ; multi-objective ; bilevel opti-

mization
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A two-stage stochastic optimization for power system nuclear power plants participa-

ting in peak regulation with the consideration of renewable energy uncertainty
NING Yangtian', LUO Cuiyun', ZHAO Ziqi', MIAO Zenggiang' , ZENG Ziyu®, DING Tao®

(1. Guangxi Power Grid Power Dispatching Control Center,Nanning 530023, China; 2. State Key Laboratory of Electrical

Insulation and Power Equipment , Shaanxi Key Laboratory of Smart Grid( Xi'an Jiaotong University) ,Xi’an 710049, China)
Abstract : The energy crisis is getting more and more serious around the world. In recent years, renewable energy has developed
rapidly as one of the ways to relieve the energy crisis. However, renewable energy has the characteristics of uncertainty.
Therefore, high renewable energy penetrated power system will bring new challenge to the optimal dispatching for the power
system. In the case of rapid development of renewable energy power generation and nuclear power station, the peak and valley
difference of the power system becomes larger, which increase the pressure on the power system peak regulation. In order to
increase the peak regulation capacity, a model for flexible participation in peak regulation is proposed in this paper.
Meanwhile, a two-stage stochastic optimization for power system nuclear power plants participating in peak regulation with the
consideration of the stochastic renewable energy output is given. The first stage of optimization determines the status of the
power plants. In the second stage of optimization minimize the expected operation cost of power system based on the decision
made in first stage. The model is tested by IEEE 24 bus system and a real power system. The results verify the feasibility and
economy of the nuclear plants participating in peak regulation.

Keywords : renewable energy ;nuclear power plant;peak regulation ;two-stage stochastic optimization

(%4 5#%)



