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Abstract
For automated and distributed electricity generation in a Smart Grid (SG), which is essentially
considered a future power network, a bidirectional flow of electricity and information is utilized.
In fact, SG enables the creation of a transmission network, integration of energy resources, real-
time asset monitoring, power quality improvement, enhanced stability and reliability, and
bidirectional information sharing. Additionally, SG offers numerous benefits such as demand
response, distribution automation, optimal electricity utilization, economic energy consumption,
real-time network status monitoring, voltage regulation or VAR control, and power storage.
This study examines smart grid enabling technologies up to 2022, as well as the following factors:

1. Key features and challenges of the smart grid,

2. Regulations and standard systems for the smart grid,

3. Smart grid energy subsystems, and

4. Smart grid management and protection systems for future research projects.
In the conclusion section, research challenges and future recommendations for emerging patterns
are discussed.
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