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FROM DEVICES TO AGENTS
1 - A device is a set of categories and data: a dishwasher is Cyclic, with Internal
parameters, without Batteries and is a Consumer. It uses user's behaviors and internal
behavior depending on sensors (dirtiness, eco mode, etc.) and a pricer.

2 - From the consumption's curve, discretize them and minimize the difference between 
both integrals. The discretized curve becomes the reference to create an automaton.
3 - To create a DFA from the discretized curve.

4 - In function of data, to create an associated discrete Markov chain.

5 - It is possible to generate consumption
schemes from the automaton and the associated
Markov chain. A set of consumption schemes
can be generated for the next 5, 10 or more minutes.

6 - To add consumption's schemes with possible demand-response
strategies for the device.

Gellings and Chamberlin (1993)

DEMAND-SIDE MANAGEMENT
Basic consumption: on demand
+Demand-response: price-based programs & A.I.
+Sustainable energy: energy efficiency & 
new energies

FIRST RESULTS
The model has self-stabilization. Our model focuses on microgrid. A local consumer supports the consumption of energy, which is the 
distribution of energy among devices under its responsibility. In other words, a local consumer is defined by the area under the control of a 
smart meter or other automation/management controller. These devices may also produce energy or stored energy.

The goals of any microgrid are to limit using external sources of energy, to avoid brutal changes in its consumption curve. The consumption 
of each device from each house has to be adapted accordingly to the microgrid's behavior. For the first simulation, we take four houses for 
one microgrid. 

A MULTI-AGENT MODEL
A system which consists of large populations of connected agents, or collections of interacting elements, is said to be complex if there exists
 an emergent global dynamic. This behavior results from the actions of its parts rather than being imposed by a central controller. That is a 
self-organizing collective behavior that is difficult to anticipate from the knowledge of local behavior.

A Smart Grid presents a shared resource among multiple actors, with divergent interests. A multi-agent system model presents the global 
dynamic of the system from individual components and explores emergent properties associated with this dynamic. However, it should
 be noted that MAS have a major drawback: one model run does not allow to conclude about the relationship between model and results.

The goals of any microgrid are to limit using external sources of energy, to avoid
brutal changes in its consumption curve. The consumption of each device from each 
house has to be adapted accordingly to the microgrid's behavior.

Each agent represents a device with its parameters and values. The device will 
choose a consumption scheme, according to his situation.


