MULTI AGENT BASED CONTROL AND PROTECTION
FOR AN INVERTER BASED MICROGRID

Asitha Lakruwan Kulasekera

(108020B)

Thesis submitted in partial fulfilment of the requirements for the degree Master of

Science

Department of Mechanical Engineering

University of Moratuwa
Sri Lanka

June 2012



DECLARATION

| declare that this is my own work and this thesis does not incorporate without
acknowledgement any material previously submitted for a Degree or Diploma in any
other University or institute of higher learning and to the best of my knowledge and
belief it does not contain any material previously published or written by another

person except where the acknowledgement is made in the text.

Also, | hereby grant to University of Moratuwa the non-exclusive right to reproduce
and distribute my thesis/dissertation, in whole or in part in print, electronic or other
medium. | retain the right to use this content in whole or part in future works (such as

articles or books).

Signatt
A.L. Kulasekera

The above candidate has carried out research for the Master's thesis under my

supervision.

Signature of the supervisor: Date:
Dr. R.A.R.C. Gopura

Signature of the supervisor: Date:

Dr. K.T.M.U. Hemapala



ABSTRACT

Legacy electrical infrastructure is failing to provide the reliability and the resiliency towards
faults expected by the modern energy intensive society. Implementation of smarter
microgrids, are proving to be part of the solution for this. Development of such systems
requires distributed intelligence capabilities absent in legacy control systems. This research
focuses on proposing a dual layered, multi agent based control system for distributed control
of a microgrid aimed at intentional islanding and dynamic load management. The
architecture consists of two layers; primary strategic level layer and secondary execution
level layer. The Control agent in the primary, or the strategic level, is capable of supervising
the secondary layer agents. The proposed Multi Agent System (MAS) controller provides
islanding capabilities to a microgrid during disturbances in the main utility grid. During
islanded operation, the MAS is able to maintain the supply to the most critical local loads. If
the priority levels of the loads change after loads are shed, the MAS is able to reassign power
to the revised most critical load/s. The proposed multi agent based control architecture is
developed using the JADE platform and it is used to control a microgrid simulated in
MATLAB/SIMULINK. In order to validate the effectiveness of the proposed method,
investigations are carried out for islanding and dynamic load management scenarios
simulated on the test network. The results of these studies show the capability of developing
a reliable control mechanism for islanding operation of microgrids based on the proposed
concept.
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