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COURSE DESCRIPTION 
This 3 day course consists of fundamentals of power systems, present and future challenges 

associated with the operation of power grids, challenges associated with the Smart Grid and 

supporting technologies for the realization of Smart Grids. It will introduce basics of power 

systems for those who are majoring communication engineering.  Major challenges link with the 

operation of present power systems and future Smart Grids will be discussed next. A selected set 

of important technologies that will be found useful for the implementation of Smart Grids will be 

discussed finally. 



                           

AGENDA 

 

Day 1: Fundamentals of Power Systems  
9:00 – 12:00 Introduction to power systems 

 Active and reactive power, three-phase systems 
 Generation –How generators work and different type of conventional 

generators 
 Transmission – AC and DC transmission 
 Distribution – grid substations, local distribution 

 Load profiles 
13:00 – 16:00 Power System operation 

 Grid operation – balancing generation and supply; frequency 
response and reserve  

 Distribution system operation – DG connections and FIT  
 Energy Management Systems 

 Current and future markets 
Day 2: Present and future challenges associated with the operation of power grids  
9:00 – 12:00 Power system dynamics – Operational Challenges 

 Power system stability issues 
 Transient stability 
 Dynamic stability 

 Voltage stability 
13:00 – 16:00 Renewable generation and grid connection 

 Wind power generation – basics, different types of generators 
 PV generation – basics, grid interfaces 
 Grid code requirements 
 Grid support from renewable 

 Micro grids 
Day 3: Supporting technologies for Smart Grids 
9:00 – 10:30 Smart Metering/ Demand response 

 Smart meter – components in brief 
 AMR, AMM etc. 
 Demand response and incentives for demand side participation 

 Building Energy management Systems 
10:30 – 12:00 HVDC in Smart Grids 

 Why HVDC? 

 VSC and CSI HVDCs 
13:00 – 14:30 Energy Storage, EVs and V2G 

 Energy Storage Systems 
 EVs and Hybrids 

 V2G  
14:30 – 16:00 WASA 

 PMU 
 Applications 

 Smart Grid challenges 
 


