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ABSTRACT 

Electricity grid is evolving from a one-way power flowing traditional grid to a two-

way power flowing Smart Grid with embedded generators, battery storages and 

electrical vehicles driven by the need for addressing climate change challenges. 

Following these changes of the electricity grid, electricity meters also have evolved 

from mechanical meters to Smart Meters that are capable of measuring two-way power 

flow, communicating in both ways and controlling power flow. Advanced Metering 

Infrastructure is becoming the key system in Smart Grid, making Smart Meter the key 

component in Smart Grid. Moving from traditional grid to Smart Grid has to face the 

challenge of managing millions of different types of meters in the same system. This 

research work using Multi Agent Technology will address this critical challenge.  

For the purpose of providing a solution for the challenge of managing electricity 

metering system, planning and policy evaluation part in management were considered. 

The planning activities were divided into several planning subtasks. The considered 

subtasks of management in this study consist of preparation of annual maintenance 

plan, preparation of material plans and evaluation of metering policies. By its nature 

the considered problem is currently tackled by the power system professionals, it was 

identified their approach involve dividing planning tasks among different individuals 

with different authorities and responsibilities. The inspiration for using Multi Agent 

Planning technology derived from that. Further, it was seen that the domain knowledge 

and the problem solving knowledge can also be separated. This led to modeling the 

domain knowledge as an OWL ontology and the problem solving knowledge into the 

skills of the agents in the designed Multi Agent System. The system takes metering 

ontology, meter database, meter issues, working days of employees and stock levels 

as inputs to the system for providing outputs of maintenance plan, material plan and 

policy evaluation report. Designed Multi Agent System consists of four types of agents 

namely; MA agent, EA agent, SK agent and ES agent. MA agent acts as the interface 

agent and takes inputs from the user. Based on the user inputs, MA agent assigns EA 

agent planning or policy evaluation tasks. Upon receiving instructions from MA agent, 

EA agent prepares Activity Plans comparing meter data base and meter issues with the 

SPARQL queries on OWL ontology. Subsequently, depending on MA agent’s 

instructions, EA agent allocates tasks of material planning and preparation of Activity 

Schedule to SK agent and ES agents respectively. Once the ES agents prepared their 

Activity Schedules, EA agent merges those into one schedule. OWL ontology was 

created using Protégé ontology editing tool and the Multi Agent System was developed 

in Microsoft VScode. The developed system was evaluated using a set of data relevant 

to actual smart meters. Evaluation was done in three steps; manually by human 

employees, using a spreadsheet and using the developed system. Results revealed that 

the developed system can produce required plans more quickly with much more 

details. 
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