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To research and develop an integrated real-time optimised energy management
system based on artificial intelligence and predictive control for multiple
micro-grids in @ changing environment with better energy efficiency and reliability.
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The current limitation of a single micro-grid is that it can only generate and
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distribute power within a localised area when it is operating as an island,
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independent of the electrical grid. In addition, the intermittent power generated by
renewable energy sources such as solar photovoltaics (PVs) will cause variations in

the output power, voltage, and frequency. Furthermore, in the event one or more
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The EDGE funded project “Optimisation of Energy Management in Multiple wi E; n B
Micro-grids System Based on Predictive Control and Artificial Intelligence” is a joint e —_—h

enerqgy sources fail or are unavailable, the micro-grid will not be able to meet its own

load demand due to limited energy generation capability.
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project between Power Automation Pte Ltd, Singapore Institute of Technology (SIT)

and National University of Singapore (NUS). The project team has developed an o .
integrated real-time optimised energy management system based on artificial Optlmlsatlon Software GUI
intelligence and predictive control to effectively manage the exchange of energy

between multiple micro-grids, which can have very different operating s C¥@mHo OO g W%

characteristics and dynamics. The predictive control and Al methods would f_':i,u, * —

automatically make the optimal decision for the energy storage system (ESS) based mﬂ" ::j " jlrrﬁr‘i:j

on real time information (such as solar PV power and electricity market) collected .::.: 5 = IJJ.,-’I Dﬂt_;
from the micro-grids. A communication system based on OPC UA is built for Lo r_ﬁ'rﬂ '_
information exchange between the micro-grids and the optimisation software. - %ﬁ

Based on simulation studies, in certain scenarios, the software can help micro-grids ) —

achieve energy savings of about 10%. e oottty et et o L e

Multiple micro-grids with different operational specifications and constraints can be

interconnected together to overcome the limitations of single micro-grids. Numerical Results of Relative Cost of Micro-grids

Improved security of supply can be achieved by allowing the exchange of power
among interconnected micro-grids. However, traditional micro-grid control
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systems are designed for single micro-grid operations. In addition, the control
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strategies are usually based on conventional model-based and multi-objective
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approaches, which will degrade rapidly in performance as systems become more
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complex with more operational uncertainties.
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bty PROJECT OUTCOMES

1. Developed an integrated real-time optimised energy management system for
micro-grid optimal power scheduling.

2. Auser-friendly graphical user interface (GUI) optimisation software.
3. Software can achieve energy savings of about 10%, dependent on the

specific micro-grid settings.
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