











encompasses the shape and the range of discourse of the fuzzy model’s membership func-
tions. The rationale being that this approach will build a dynamic modelling structure,
capable of coping with the uncertainties of the variable modelling parameters. The other
research direction extended from this work, can be implementing an optimisation technique
to tune the feedback fuzzy tuning parameters, based on the operational conditions in the
microgrid. In this case, the modelling accuracy will be represented by a cost function, for
the feedback adaptation membership functions of the fuzzy system. In both cases, the
demand forecasting accuracy will be the index for updating the model’s parameters. Yet,
the limitation of implementing the optimisation technique to tune the model’s parameters,

is the searching time that should match with demand forecasting intervals.

7.2.2 Considering power quality and market participation in optimising

the microgrid performance

In the second intelligent module, we have presented a novel optimisation method, for op-
timising the microgrid performance with various types of distributed generators. In this
context, four distinct research investigations can be launched from this chapter. 1) Mod-
elling the generation price change pattern for the microgrid resources. 2) Considering the
microgrid market participation in prioritising the operation of the resources in the mi-
crogrid. For instance, making the SDs operation attractive to the market; or including
forecasting modules, to guide the optimisation technique towards estimating the opera-
tional conditions, required to prioritise the operation of the resources. 3) The traditional
PSO utilised in this chapter has been implemented with fix searching parameters, how-
ever there is an opportunity for including online parameters adaptation, that adjusts the
searching mechanism, according to the operational scenarios. This part of the work will
help improve the traditional PSO performance, which would result in a lower generation
cost. Adapting the PSO parameters has been addressed using FL in [148] on managing
microgrid resources. The future work arising from this chapter is in teaching the PSO how
to select its best searching parameters, based on the historical values of the achieved cost,
using Artificial Neural Networks (ANN). 4) Considering the voltage and frequency droop
control, in line with the economic and environmental dispatch in the power management

strategies, to improve the reliability and efficiency of the power generation in microgrids.
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7.2.3 Implementing adaptive pricing rules that aim to sell the power

reserve in a limited time frame

In this work, we have implemented an adaptive pricing mechanism that adjusts both the
initial prices offered to the market, and the microgrid’s operational conditions. The suc-
cessfulness of the method was tested under a variety of different market rules. However,
in all the market rules, the power trade is made after a set of electronic negotiations are
conducted; resulting in either the acceptance or rejection of the bids which were previously
placed. This was made in a fixed transaction time frame. The first instance of a possible
future work, is to investigate the application of adaptive pricing rules to find the optimum
deal within the market, after receiving a market rejection for the microgrid’s initial bid;
while utilising the lowest possible negotiation time. This can be implemented by converg-
ing the price change towards the lowest expected market price, in order to achieve the
least possible negotiation time. The second possible extension to our research work is in
adjusting the current implemented pricing factors, by monitoring the rate of successful
transactions achieved by the pricing parameters. Accordingly, adjusting these parameters
by making the maximum number of transactions, is the cost for the pricing parameters
function. This would help maximise the number of successful power trade transactions.
The investigation would also include an analysis of the specific optimisation methodology

which would be most appropriate for this research.

7.2.4 Investigating the role of agent technology in implementing a mo-
bile distributed energy management system using the Android

operating system

It has been demonstrated that the MAS with distributed Al is successful in reflecting the
human attitude in making strategic decisions for optimising the microgrid’s power genera-
tion performance. As a future work, the MAS implementation can be extended to include
sensors, relays, and generators; enabling remote access, a greater degree of control over the
devices, and providing for a more sensitive management system. Furthermore, Al can be
deployed on the generator’s agents, in order to provide a multi-objective optimisation func-
tionality that includes power quality control. In this case, we are expecting high amount
of computation resources required by the intelligent distributed systems. Ultimately, in-
vestigating the role of MAS technology in reducing the amount of these resources can be
another extension to this work. MAS technology can be utilised in building a centralised

system that directs all the distributed agents’ tasks to a centralised server agent. This
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agent by its turn can be developed to process the requests sent from the distributed sys-
tems in a timely fashion, thus ensuring systematic operation for the distributed agents.
Further extensions could also include the design of control systems capable of coping with
voltage and frequency instabilities in the dispatched power. It is also possible to extend
the mobile-based agent technology to Android devices, allowing for more flexible remote

access capabilities for controlling the system.
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