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ABSTRACT 

 

 
Global energy demands are growing rapidly with customers of 21th century demand more and more power 

quality from energy suppliers. Numerous generators, power supplies and loads are connecting on the utility grid 

making the management and the supervisory of it more complex and the whole structure more vulnerable and 

unsecure. In this sphere, new, more efficient management methods not only for the generation side but also for 

the customer side are arising, methods that also lead inevitably to a more distributed energy generation and 

transmission. Centralized big-scale plants, are being replaced by distributed generators, maybe with lower 

efficiency but on the other hand more ecological friendly, as they are probably based on renewable energy 

sources. 

In the same frame, modern grids instead of the traditional ones are arising also called Smart Grids, which are 

mainly consists of self-healed, sub-grids the Micro Grids. Although, as any other technological progress, this 

宦宫室宱宪宨 宲宱 宷宫宨 宪宨宱宨宵室宷宬宲宱’家 室宱宧 宷宵室宱家宰宬家家宬宲宱’家 宨宯宨宦宷宵宬宦宬宷y 宩室宦宨, 室宵宬家宨 宰室宱y 宦宫室宯宯宨宱宪宨家 宱宲宷 宲宱宯y 宲宱 宷宫宨 宧宨家宬宪宱 宥宸宷 
also on the controllability of such a system. In addition, the intermittent nature of renewable energy sources 

brings the most crucial challenge of synchronization and stability of the power system, a system able to avoid and 

protect itself from fluctuations, disturbances and errors. 

In this thesis, the typical most used synchronization methods for Wind Turbines in a Microgrid are analyzed, after 

a brief study of the traditional and modern power system. The analysis focuses especially in PLL methods and 

wind turbines, due to the big installed capacity of wind energy globally, and due to the fact that PLL is a state of 

art for synchronization methods on grid. 

 

 

KEYWORDS: Microgrid, Smart Grid, Phase-Locked Loop, Wind Turbine, Renewable Energy Sources, 

Stability, Grid Synchronization  
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