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Optimal operation of grid-connected microgrid based on Benders decomposition
YANG Yanhong'?,PEI Wei',DENG Wei',XIAO Hao'?,QI Zhiping'
(1. Institute of Electrical Engineering,Chinese Academy of Sciences,Beijing 100190, China;
2. University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: The optimal power flow problem is extended for the grid-connected microgrid and an optimal
operation model with the consideration of UC(Unit Commitment) is built. The 0/1 decision variables and the
continuous operational variables mixed in the model are separated by the Benders decomposition and solved
by the iteration between the UC main problem without network constraints and the OPF sub-problem with
network constraints. Case analysis of the modified IEEE 13-bus system verifies that the proposed method
can quickly and reliably optimize the operation of microgrid.
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Fig.1 Architecture of microgrid CPS
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model of microgrid CPS
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Conjunct model of physical side on microgrid CPS
LIU Hanyu'?,QIU Yun’,MU Longhua'
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3. Shanghai Institute of Marine Equipment,Shanghai 200031, China)

Abstract: The information resource environmental characteristics of microgrid CPS(Cyber Physical System)
are analyzed based on its architecture and a conjunct model is proposed for its electrical physical device
node,which is in essence a conjunct model attaching to the working conditions of electrical physical devices
for the cloud & client computing of microgrid CPS. The information resources assigned to the physical
device terminal node are fully mined and the tasks of different levels are allocated in order to the core
server nodes,cluster server nodes and physical device nodes for the efficient use of all information
resources. An annular collaborative management mechanism is put forward for the flexible dispatch and
management of the massive information resources under the “plug and play” control of microgrid,which
effectively enhances the working stability of physical device nodes and reduces the computing load of upper
nodes. A design scheme based on the conjunct model is provided as reference.
Key words: microgrid; cyber physical system; Agents; conjunct model; electric equipments; physical

terminal ; models



