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How can distributed cooperative control improve the reliability of microgrids?

The requirements for a central controller and complex communication networks reduce the system reliability.

More reliable and sparse communication networkscan be accommodated by applying distributed cooperative

control to the design of secondary control for microgrids.

 

How is secondary control of electric power microgrids implemented?

The secondary control of electric power microgrids is implemented through the concept of distributed

cooperative control of multi-agent systems. The Lyapunov energy-based technique is adopted to derive fully

distributed voltage and frequency control protocols for each DG.

 

What is secondary voltage and frequency control of microgrids?

The secondary voltage and frequency control of microgrids are designed based on the distributed cooperative

control of multi-agent systems. The microgrid is considered as a multi-agent system with DGs as its agents.

DGs can communicate with each other through a communication network modelled by a digraph.

 

What is the control structure of microgrids?

The third layer is responsible for the economic dispatch,and optimises the generation of synchronous

generators based on their operating costs [24,25]. Similarly,the hierarchicalcontrol structure of microgrids

consists of three control levels,namely,primary,secondary and tertiary control levels.

 

Which microgrid is used to verify the effectiveness of secondary control?

The microgrid shown in Fig. 4bis used to verify the effectiveness of the proposed secondary control. This

microgrid consists of four DGs. The lines between buses are modelled as series RL branches. The

specifications of the DGs,lines,and loads are summarised in Table 1.

 

What are the control gains of a microgrid?

The control gains cv,c?,and cp in (12),(28),and (34) are all set to 400. It is assumed that the microgrid is

islanded form the main grid at t = 0. As seen in Fig. 7,after islanding,the direct term of the DG output voltages

vodi and the DG terminal voltage amplitudes vo,magi go to different values less than vref.
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3 Distributed ED scheme of grid-connected microgrid. In this section, the ED optimisation model of the

grid-connected microgrid is established firstly, wherein the objective function of the optimisation model is the
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The microgrid is operated in the islanded mode, i.e. CB is open. Fig. 5b shows the sparse communication

network of the distributed secondary control and the associated adjacency matrix, which is denoted as .

The relationship between microgrids is depicted by a Laplacian matrix, which is essential for controlling the

flow of power and guaranteeing synchronized operation within the cluster. This ...

The adjacency matrix is a good solution for modeling the spatial topology in the DL model. Usually, the

adjacency matrix is constructed by the connection distance. However, the electrical distance in microgrids can

better ...

An adjacency matrix is a way of representing a graph as a matrix of booleans (0''s and 1''s). A finite graph can

be represented in the form of a square matrix on a computer, where the boolean ...

sequence, it is reconnected to the microgrid (at t ! 75s). When DG 3 is disconnected from the microgrid, its

secondary control is disabled, and after the reconnection, it is enabled again. Fig. ...

Operational principle of distributed model predictive control, where a ij, x and u are the adjacency matrix,

state variable, and control input respectively . V i = V 0 + k vi Q i + V ...

The microgrid is connected to the utility grid through a circuit breaker (CB) and a 10kV/0.38 kV transformer.

The microgrid is operated in the islanded mode, i.e. CB is open. ...
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Abstract: This paper presents four centrality measurements applied to an alternating current (AC) microgrid

(MG) modeled as a multiplex network. The MG secondary control is separated into a ...
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