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Typical Microgrid Structure 

 



Benefits of Microgrid 

• Enhance power generation capacity 

• Enabling localized generation at consumer sites 

• Alleviate load congestion on the traditional grid of electricity 

• Improved Energy Efficiency 

• Reduces net energy consumption 

• Better service quality and reliability  



Micro-Grid Initiatives in India 

 



 



 

IEEE standards for Microgrid operation and 
control 



Protection related Challenges faced by AC 
Microgrids 

• Blinding in Protection 

• False Tripping 

• Unintentional DG Islanding problems 

• Loss of mains 

• Relay coordination issues 

• varying fault currents 

 



Need for Adaptive Protection 

• System Integrity and Protection Schemes (SIPS) 

 

• Current protection schemes in T&D systems is based on static and 
numerical relays. 

 

• In transmission lines, distance protection and overcurrent protection 
is commonly used. 

 

• Can modify its own relay settings in response to system conditions 
and the system's current running state 

 



Why Adaptive protection? 

• Rapid resolution of issues such as islanding of DGs, short circuit faults, 
sudden load changes etc. 

• Optimized relay coordination pertaining to the changes in the 
network 

• System restoration and security 

 



 

Source: Resource Policy, Elsevier 



Protection zones and Relays 

Protection zone Protective Relay 

PCC   
Directional overcurrent, overvoltage, under voltage, over 

frequency, under frequency relay   

Grid side transformer   Differential and directional overcurrent   

Lines and feeders   
Distance, zone differential protection, directional overcurrent 

(backup) relay   

Loads   Microprocessor-based overcurrent relay   

DG units   Microprocessor-based multifunctional relay   

Local DG transformer   Differential and directional overcurrent relay   

Source: Switchgear and Protection by S.Rao 



Signal Processing based protection scheme 
approaches 
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AI and NIA-
based 
protection 
techniques 

Artificial Bee Colony Optimization (ABCO) -  

Biogeography-based Optimization (BBO) 

Biogeography-based Optimization (BBO) 

Gravitational Search (GS) 

Firefly Algorithm (FA) 

Differential Evolution (DE) 

Harmony Search Algorithm (HSA) 

Artificial Neural Network (ANN) 

The most 
successful 
optimization 
techniques 

Genetic Algorithm (GA) 

Particle Swarm Optimization (PSO) 

Grey Wolf Optimization (GWO) 

Cuckoo Optimization Algorithm (COA) 

Hybrid Cuckoo Optimization Algorithm and Linear Programming (HCOA-LP) 
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