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Source Installed Capacity (MW) % of Share in Total 

Conventional Power Sources 237,269 57.7% 

Coal 205,235 49.3% 

Lignite 6,620 1.6% 

Gas 24,824 6.0% 

Diesel 589 0.1% 

Renewable Energy Sources 178,790 (MW) 43% 

Hydro 46,850 11.3% 

Wind 42,633 10.2% 

Solar 66,780 16.1% 

Bio Mass Power/Cogen 10,248 2.5% 

Waste to Energy 554 0.1% 

Small Hydro 4,944 1.2% 

Nuclear 6,780 1.6% 

Total Installed Capacity 416,059 (MW) 100% 

Source: CEA & Wikipedia 



Introduction to Smart Grid 
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Aspects of Smart Grid 

• Generation 
• Renewables & Microgrid (MG) 
• Conventional sources like Thermal power plants, Gas power plants etc 

• Transmission & Distribution 
• Integration of Renewable Energy sources/Distributed Energy Resources (DER) 
• Advanced Metering Infrastructure (AMI) 
• Outage Management System (OMS) 
• Peak Load Management (PLM) 
• Power Quality Management (PQM) 
• Electric Vehicles- V2G 
• Wide Area Measurement Systems (WAMS) 
• Energy Storage 
• Demand Response 
• Ancillary services – Data Collection, Analysis, Tariff Mechanisms, Asset Management 



Smart Grid Initiative in India 

• Smart City Mission (July 2015) 
• Smart Cities Mission for developing 100 Smart Cities 
• ATAL Mission for Rejuvenation and Urban Transformation (AMRUT) for 

rejuvenation of 500 towns across India 
 

• The assets and smart infrastructure created under various schemes of 
Govt. of India are listed as follows: 
• Geographic Information System (GIS) Mapping of the Cities 
• Billing and Customer Relationship Management Systems 
• SCADA/DMS System 
• Common Command and Control Centre 
• Outage Management Systems and Mobile Workforce Management (MWFM) 
• IT Network, Data Centre and Disaster Recovery Centre (Pillai and Sawant, 2016). 



• R-APDRP (Restructured Accelerated Power Development & Reforms 
Program) (2008) 

• IPDS (Integrated Power Development Scheme) (2015) 

• UDAY (Ujjwal Discoms Assurance Yojana) (2015) 

• DDUGJY (Deen Dayal Upadhyaya Gram Jyoti Yojana) (2015) 

• NSGM (National Smart Grid Mission) (2013) 

• ISGF (India Smart Grid Forum) (2010) 

• ISGTF (India Smart Grid Task Force) (2013) 

• EESL (Energy Efficiency Services Limited) (2015) 

 



Pilot Projects of Smart Grid In India 

• UPES, Dehradun - Integrated Distribution Automation System (MIDAS) 
for remote health monitoring of equipments and detection of fault 
location on 11 kV network 

 
• CESC, Kota & Bharatpur - Silver Spring's standards-based IPv6 

platform with two way connectivity to improves working efficiency 
and develops business processes and workflows which improve billing 
accuracy and reduce loss in energy 
 

• Smart Grid Lab, TPDDL, Delhi - Testing and operationalizing the 
implementation of advanced technologies before the deployment in 
the field  



• IPCL, Gaya - implement smart grid technologies at its Gaya  
distribution Franchise (200 MVA) in the state of Bihar 

 

• TPDDL-IBM, Delhi - successfully implemented a large-scale AMI and 
ADR project which connects 165 commercial and industrial 
consumers with load above 100 kW. 
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Functionality under Smart Grid projects  in 
India 
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Challenges for Smart Grid  
• Nationwide smart grid implementation plan lacks in commercial  viability 

aspect. 

• Lack of coordination between stakeholders for smart grid deployment 

• Poor financial condition of state owned power companies 

• Non-driven efforts by state owned T&D companies to upgrade power 
delivery infrastructure 

• Inadequate skill and knowledge of personnel to operate new devices, new 
systems, new communication technologies 

• Due to non-maturity of technologies involved in smart grid, significant 
capital costs 

• Lack of public awareness and consumer knowledge programs 

 



Existing Monitoring & Measurement System 

• Existing SCADA based monitoring systems in Substations 



Synchrophasor 

 



WAMS using Phasor Measurement Unit 
(PMU) 

• Synchrophasor 
standard IEEE 
C37.118.1-2011 

 

• Communication 
protocol IEC61850 

 

 



Benefits of using WAMS 

• Time synchronized measurements of electrical quantities like voltage, 
current, frequency, ROCOF etc. 

• System Awareness and monitoring 

• Prevention of cascaded trippings that may leads to Blackouts 

• Mitigation of the effects of hidden failures 

• Assuring an appropriate balance between protection's dependability 
and security 

 



Challenges faced by Existing Electrical 
protection system penetrated with RES  

• Blinding in Protection 

• False Tripping 

• Islanding problem 

• Loss of Coordination 

• unsynchronised reclosing 

• varying Short-circuit levels  

 



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: Switchgear and Protection by S.Rao 



Components of adaptive protection scheme 
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Signal Processing based protection scheme 
approaches 
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Challenges in Adaptive protection algorithms 

 Research problem focuses on design of Adaptive protection 
scheme for renewable energy sources integrated transmission line using 
wide area measurement technology to provide solution towards issues 
of,  

• Limited capacity for time resolution 

• Poor performance for faults with high impedance 

• High computational burden 

• Fault location (travelling wave based) and classification 

• Complex algorithm and computation structure 

 



Thank You..!! 


