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Thesis description 

Swedish authorities in order to prevent climate change and environmental pollution have set as 

national goals to achieve 100% power produced by renewable energy resources by 2040 and 0% CO2 

emissions by 2045 in the Swedish power system value chain. To this end, several technologies are 

deployed. Renewable energy resources, storage systems, smart monitoring, big-data handling, 

artificial intelligence and internet of things (IoT) are some important enabling technologies aiming to 

optimize and secure the performance of energy systems by balancing demand and supply. Optimal 

and secure performance of the electricity grid entails extended measuring infrastructure (high level of 

observability) for real-time measurements. To this end, advanced metering infrastructure like smart 

meters are used for energy systems digital observation regarding power production, load demand and 

in general, system estimation. Despite the recent vast deployment of smart meters (SMs), the 

monitoring of energy system is still underdetermine. In addition, privacy issues and possible metering 

or communication problems causing missing and/or delayed data create partially unobserved and/or 

fully unobserved parts of the energy system that in turn contribute to real-time measurements 

scarcity. This lack of knowledge in real-time behaviours about power production from renewable 

energy resources, storage capacity and load demand inhibits effective monitoring and management 

of energy systems. One approach for solving this problem is to widely install SMs, which is cost 


