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Fig.1 Structure of microgrid energy management
system based on distributed control
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Fig.2 Schematic diagram of photovoltaic-battery-
hydro-diesel microgrid
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Fig.3 Schematic diagram of bidding
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Fig.4 Flow chart of bidding mechanism
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Fig.5 Coordinated control strategy of photovoltaic and storage system
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Fig.6 Historical data of photovoltaic-battery-
hydro-diesel microgrid in 2011
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Fig.7 Data of a typical day in different seasons
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Table 1 Operation data of photovoltaic-battery-hydro-diesel microgrid
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Fig.8 Level of reservoir
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Fig.9 Daily dispatch schedule in autumn and
winter seasons
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Fig.10 Operation of photovoltaic station in
autumn and winter seasons
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Fig.13 Operation of photovoltaic station in
spring and summer seasons

E 14 JFHEZF/NKBIETHER
Fig.14 Operation of small-hydro in spring and
summer seasons
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Economic Dispatch of Stand-alone Photovoltaic-Battery-Hydro-Diesel Hybrid Microgrid
Based on Distributed Control

XUE Meidong'*®, ZHAO Bo*

, ZHANG Xuesong*
(1. College of Electrical Engineering, Zhejiang University,

, GAO Xiaoqi®, JIANG Quanyuan'
Hangzhou 310027, China;

2. Electric Power Research Institute of State Grid Zhejiang Electric Power Corporation, Hangzhou 310014, China;

3. Longyuan Power Group Corporation Limited, Beijing 100034, China)

Abstract: A novel energy management system of microgrid based on distributed control is presented, consisting of prediction

layer, dispatch layer and control layer. By applying to photovoltaic-battery-hydro-diesel hybrid microgrid system, the concept

of dispatch strategies is described in detail. Considering the specialty of photovoltaic and water resources, a proper schedule is

given by dispatch layer based on bidding model. Then at the control layer, the components follow the dispatch schedule

according to its own operation strategy. The power balance is guaranteed by reserve power allocation at the system level. A real

photovoltaic-battery-hydro-diesel hybrid microgrid system is studied as an example. Simulation results demonstrate the

performance of the proposed strategies on the dispatch of photovoltaic and water resources compared with practical operating

data.
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