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Source:  IRENA -Geopolitics of the energy transition: Energy security

Source:  IRENA -Geopolitics of the energy transition: Energy security
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Long Term Overview of Energy (Oil, Coal, Natural Gas and LNG) 
Commodity Prices

Significant Volatility in last 20 Years 

Brent Crude US Dollars Coal, Australia US Dollars
LNG, Asia US Dollars Natural Gas, US Henry Hub Gas US Dollars

Brent Crude:  US$ per barrel I Coal: US$ per metric ton, 12000 btu/pound I LNG:  US$ per Million Metric British Thermal Unit I Natural Gas:  
US$ per Million Metric British Thermal Unit, Source : IMF

State of Play in Global Energy Security: {Import Dependency , Supply Disruptions, Price Volatility in Energy Fossil Fuels}  01.1 

40% products transported by global shipping are fossil fuels or derivatives I 99% shipping energy demand is met by fossil 

https://www.irena.org/Publications/2024/Apr/Geopolitics-of-the-energy-transition-Energy-security
https://www.irena.org/Publications/2024/Apr/Geopolitics-of-the-energy-transition-Energy-security
https://www.irena.org/Publications/2024/Apr/Geopolitics-of-the-energy-transition-Energy-security
https://data.imf.org/?sk=471dddf8-d8a7-499a-81ba-5b332c01f8b9&sid=1547558078595
https://data.imf.org/?sk=471dddf8-d8a7-499a-81ba-5b332c01f8b9&sid=1547558078595
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World Economic Forum (WEF) -Energy Transition Index Rank (2024)

Scatter Plot of Country Rankings considering two indices related to WEC Energy Trilemma 
(Security, Equity & Sustainability) and WEF Energy Transition Index

South Asia
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Africa

Others
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Energy Import as % Total Energy Supply of 
South Asian Countries

FY 23-India (Oil +LNG) Import =174 Billion US $, 
Net Import-144 *

Bangladesh Energy Import=10 Billion $ 

Energy Import as % of Total Energy Supply
Net Energy Import as % of Energy Supply
Electricity Import as % of Total Energy Import
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Supply
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South Asia : 43% Energy Supply is Imported, Mostly Fossil, Ranks as Significantly Energy Insecure and Vulnerable

Source:  WEC Energy Trilemma and WEF Energy Transition Index  IRENA -Geopolitics of the energy transition: Energy security

Countries in GCC score well in Energy Security rankings when compared with most of South Asia, ASEAN and Africa but still have energy transition challenges 

01.2 

Data pertains to 2021 while only 2020 data was available for Bhutan, Maldives, Nepal . In case of Maldives, 
imports are > 100% due to storage in marine/aviation bunkers Source: UN Energy Data Balances, 2021

https://trilemma.worldenergy.org/
https://initiatives.weforum.org/energy-and-industry-transition-intelligence/energy-transition-index
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Expanding Green Grid is Key to Manage Energy Security and Meet Clean Energy Transition & Climate Goals 

Immediate 
Intervention to   

Prevent a Major Supply 
Disruption

Energy Supply 
Source and Supply  

Chain Diversification

Strategic Energy 
Reserves (Domestic & 

International)

Increase use of 
Domestic  Energy  

Resources,  Accelerate 
Exploration 

Increased/Maximized 
the  Utilization of 

Renewable Energy

Green Grids, Mega 
Grids, Green Electrification 

of the way of Life 

    Regional Green Grids & 
X border Electricity Trade

Regional Electricity 
Markets & Internal Energy 

Market 

Moderating Energy 
Demand, Fuel Substitution,    

Energy Efficiency
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Strategy-1 Strategy-2 Strategy-3

Strategy-4 Strategy-5
Strategy-6

Strategy-7 Strategy-8

Massive Green Grid Needs

 For Reaching national Energy 
& Climate goals Announced   
length of grids to reach 
167 Million Km by 2050 
from 77 Million Km in 2021, 
2.3 X Increase  globally 
(Source: IEA’s Electricity Grids & Secure Energy 
Transitions) 

 To meet national climate 
targets, grid investment 
needs to nearly double by 
2030 to over USD 600 
billion per year after over 
a decade of stagnation at the 
global level. (Source: IEA’s Electricity 
Grids & Secure Energy Transitions) 

 At least $21.4 trillion 
needs to be invested in the 
electricity grid by 2050 
(BNEF)

Planned  Scenario of Cross Border International Electricity Interconnection (2024) 

Current Scenario of Cross Border International Electricity Interconnection (2024) 

Source:  IRENA -Geopolitics of the energy transition: Energy security

Source:  IRENA -Geopolitics of the 
energy transition: Energy security

  Historically origin of CBET Green Grids are often associated with green Hydro Power (LAO’s Hydro in ASEAN, Itaipu hydro in Brazil, Hydro in Central Asia, Norway’s Hydro in Europe, Canada’s Hydro in NA and so on. 
  IRENA report indicates cross-border electricity trade (CBET) dependency provides relatively better energy security as compared fossil fuel import dependencies. Since electrons can flow both ways, it is  best to 

think about electricity trade as co-dependency, rather than the asymmetrical dependency.
 Regional Power Grid & Markets Provides Reduced Exporter Dominance : During 2023, none of the 27 member countries was an exporter all of the time (ACER, 2024). 

02.1 
Subsea interconnections (existing and planned)

Strategy-9

Source:  IRENA -Geopolitics of the energy transition: Energy security

https://iea.blob.core.windows.net/assets/ea2ff609-8180-4312-8de9-494bcf21696d/ElectricityGridsandSecureEnergyTransitions.pdf
https://about.bnef.com/blog/global-net-zero-will-require-21-trillion-investment-in-power-grids/
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Nepal-India ~ 900 MW

Bhutan-India ~2100 MW

India- Bangladesh ~2660 MW
Myanmar -India ~3-6 MW

South Asia CBET* (~ 5666 MW)

2126

2986

1400

5666

2010 2015 2018 2024

* BBINM, ~ Maximum Peak Trade Data Source-CERC, POSOCO, NEA, 
MEA, NSB, Grid India Daily Report, Includes Godda -> Bangladesh day 

Peak –Ex-1408 MW on 12-Sep-2023 &  Other Sources 

South Asia (BBINM)
      CBET BUs (TWH)

Data Source-CERC, GRID India, MEA, NE, NSB etc. BUs-Billion Units

24.41 

18.74 

9.32 

7.55 

1.87 

0.01 0.51 0.82 0.93 

2.67 

0.73 
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30.00 CBET in South Asia* BUs (TWh)

CBET Tripled I EU (ENTSOe)-427 TWh I CBET PX- 6.7 BUs* I Price (₹/Kwh)-FY23-Buy (Nepal @ 5.95 ₹, Bhutan @ 4.39 ₹) Sale (Nepal @ 5.14 )

* BBIN & Trade with Neighbouring Region’s Countries i.e., Afghanistan's CBET with Central Asian Countries and Iran, Pakistan’s CBET with Iran, India’s CBET with Myanmar
 Data Source- Compile by Author from various Sources -CERC, POSOCO, NEPRA, Afghanistan Statistics , CBET-Cross Border Electricity Trade I BUs-Billion Units

*Till  January 2024, PX India Price FY 23 6.25 ₹, Trader 5.85 ₹
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https://mea.gov.in/Portal/ForeignRelation/India-Nepal_Bilateral_Brief_Feb_2020.pdf
https://report.grid-india.in/ReportData/Daily%20Report/PSP%20Report/2023-2024/September%202023/11.09.23_NLDC_PSP.pdf
https://report.grid-india.in/ReportData/Daily%20Report/PSP%20Report/2023-2024/September%202023/11.09.23_NLDC_PSP.pdf
https://report.grid-india.in/ReportData/Daily%20Report/PSP%20Report/2023-2024/September%202023/11.09.23_NLDC_PSP.pdf
https://cercind.gov.in/market_monitoring.html
https://posoco.in/reports/monthly-reports/
https://eepublicdownloads.blob.core.windows.net/public-cdn-container/clean-documents/Publications/Statistics/Factsheet/entsoe_sfs2022_web.pdf
https://nepra.org.pk/publications/State%20of%20Industry%20Reports/State%20of%20Industry%20Report%202022.pdf


World Bank Study- Hydropower would increase by 2.7 times  if there is unconstrained flow of electricity across the borders in SA
CO₂ emissions for the entire region over the 2015-2040 period decline by 8% under regional cooperation relative to the baseline 
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by 2030/32-2040/42 & Hydropower Resources (GW) 

Peak Demand so far
2030/32-Projected Peak Demand
2040/42-Project Peak Demand
Hydro Resources (GW)>1000 GW >1289 GW 

Source:  CEM Presentation , Power Cell, BPSMP,  APSMP, EPS, WECS (Total Installed Capacity Requirement (MW)) ), NEPRA, CEB, NEPRA, Author’s Estimation

150         
(42%)

83 (23%)

59 
(17%)

37
 (10%)

25 (7%)
2

(1%)

Hydro Power Potential 
GW (%)

India Nepal Pakistan
Bhutan Afghanistan Sri Lanka
Bangladesh

350 GW
Hydro Potential 

in South Asia 

Source:  CEM Presentation
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https://openknowledge.worldbank.org/bitstreams/fc463857-3212-5766-ae03-4f28b06a86e7/download
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://www.powercell.gov.bd/site/view/powerdiv_achievement_at_glance/-
https://powerdivision.portal.gov.bd/sites/default/files/files/powerdivision.portal.gov.bd/page/4f81bf4d_1180_4c53_b27c_8fa0eb11e2c1/Revisiting%20PSMP2016%20(full%20report)_signed.pdf
https://rise.esmap.org/data/files/library/afghanistan/Electricity%20Access/Afghanistan_Power%20Sector%20Master%20Plan.pdf
https://cea.nic.in/wp-content/uploads/ps___lf/2022/11/20th_EPS____Report___Final___16.11.2022.pdf
https://wecs.gov.np/storage/listies/October2020/electricity-demand-forecast-report-2014-2040.pdf
https://nepra.org.pk/publications/State%20of%20Industry%20Reports/State%20of%20Industry%20Report%202022.pdf
https://ceb.lk/front_img/img_reports/1636539187LTGEP_2022-2041_Web_compressed.pdf
https://www.nepra.org.pk/Admission%20Notices/2019/09-September/IGCEP%20Plan%20(2018-40).pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
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Current Power Installed
Capacity 505GW 

North

East
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Lanka

43.8 GW X Border Transmission 
Interconnection-2036/2040

8 X Increase
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Bangladesh
by 2036 MW

1 Nepal-India 15800
2 Bhutan-India 17100
3 India-Sri Lanka 1000
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Other Sources 
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2 Bhutan-India 17100
3 India-Sri Lanka 1000
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Source: CEA’s Draft NTP & CTU’s  Inter-State Transmission System (ISTS) Rolling Plan (2028-29) – Interim Report 

Under Construction - 4.1 GW
   (To be completed by FY25)

*
**Upto 2027-28

Planned up to 2027-28- 6.5 GW

Near Future Outlook 
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Compiled from * India connection with Bhutan, Nepal, Pakistan, Sri Lanka  as per the  CEA-Perspective 
Transmission Master Plan, Bangladesh- PSMP-2016,  India-Bangladesh as per the PSMP-2016 of Bangladesh, 1 
Bhutan-Bangladesh via India (2030)-Bongaigaon/Rangia –Jamarpur, 2 Nepal-Bangladesh via India- From 
Nepal (Purnea -Barapukuria) by using Case 3 T/L (initially 400kV AC)-2025, using Case 3 T/L (upgrade to 765kV 
AC)-2030, Bheramara – Baharampur-Additional extension of Bheramara HVDC Power import from Nepal 
(including GMR)-2021, 3 India-Bangladesh- Rangia/Rowta - Barapukuria 1,000 MW by  2023 & another 1000 
MW by 2025 Power import by using Case 2 T/L (±800kV DC), Tripura – Comilla-400 MW by 2020, Bibiyana - 
Meghalaya (PSPP) 1,000 MW 2030 PSPP in Meghalaya State, Existing  1160 MW, Compiled by Author from 
various Sources. Rajiv Panda/SARI/EI/, Presentation on “Deepening Power System Integration & Cross Border 
Electricity Trade in SAARC Region: Current Status & Future Outlook” by Rajiv Ratna Panda, 3 India-
Bangladesh- Rangia/Rowta - Barapukuria 1,000 MW by  2023 & another 1000 MW by 2025 Power import by 
using Case 2 T/L (±800kV DC), Tripura – Comilla-400 MW by 2020, Bibiyana - Meghalaya (PSPP) 1,000 MW 2030 
PSPP in Meghalaya State, Existing  1160 MW, 

South Asia Energy Integration: Expanding Regional Green Energy Corridors for Clean Energy Transition at Scale  03.3 
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https://www.ctuil.in/uploads/annual_rolling_plan/169632032273Interim%20ISTS%20Rolling%20plan%202028-29_final.PDF
https://www.ctuil.in/uploads/annual_rolling_plan/169632032273Interim%20ISTS%20Rolling%20plan%202028-29_final.PDF
https://cea.nic.in/wp-content/uploads/psp___a_i/2024/01/Draft_NEP_Vol_II.pdf
http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf


Large Regional Clean Hydro Power Export by Nepal & Bhutan I 350 GW of Hydro Potential I Need a Regional Planning Approach for Strengthening SA Energy Security

World Bank Study
 Hydropower would increase by 2.7 times 

if there is unconstrained flow of 
electricity across borders in SA

 CO₂ emissions for the entire region over 
the 2015-2040 period decline by 8% 
under regional cooperation relative to 
the baseline 

 Unrestricted electricity trade provision 
would save US$226 billion (US$9 
billion/year) of electricity supply costs 
over the period (2015-2040).

USAID Study

 Nepal-India-Bangladesh Multilateral 
Electricity Trade- all three countries 
together reduces Capex of power sector 
by USD $ 17 billion (2015-45).

Source:  WB Study

Source:  USAID Study
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Regional Trade Prospects
           Bangladesh's Potential Proposition for Regional Electricity Import

          [A case of Bangladesh Importing 1000 MW from Nepal through India] 

1 GW of Nepal hydropower offset more domestic generation in Bangladesh—5.5 TWh, at a 
savings of $168/MWh for the energy replaced.
Source:  NREL Study on CBET and Renewable Energy Zones and technical presentation of the study results

Source:  NREL Study on CBET and Renewable Energy Zones 
and technical presentation of the study results
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Data Source : EDGAR - Emissions Database for Global Atmospheric Research, 2022 
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South Asia Energy Integration: Immense Benefits of Transforming Cross Border Electricity Trade and Regional Green Grid 03.4 
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Source:  WB Study
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https://documents1.worldbank.org/curated/en/714401531237858109/pdf/WPS8513.pdf
https://sarepenergy.net/wp-content/uploads/2023/04/Gains-from-Multilateral-Electricity-Trade-among-BBIN-Country.pdf
https://www.nrel.gov/docs/fy20osti/76919.pdf
https://www.nrel.gov/docs/fy20osti/76919.pdf
http://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/76919.pdf
http://www.nrel.gov/docs/fy20osti/77029.pdf
https://edgar.jrc.ec.europa.eu/booklet/CO2_emissions_of_all_world_countries_2022_report.pdf
https://edgar.jrc.ec.europa.eu/booklet/EDGARv7.0_FT2021_fossil_CO2_booklet_2022.xlsx
https://edgar.jrc.ec.europa.eu/booklet/EDGARv7.0_FT2021_fossil_CO2_booklet_2022.xlsx
https://documents1.worldbank.org/curated/en/846141468001468272/pdf/WPS7341.pdf
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Energy Integration Beyond South Asia through Trans-Regional Interconnection
              {One Sun One World One Grid, Trans-Regional Green Grid, Africa-GCC-South Asia-ASEAN Interconnection} 
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Phase III Global 
interconnection

Phase I-Middle East-South 
Asia-Southeast Asia 

(MESASEA) interconnection 

Phase II MESASEA grid 
interconnected with African 

power pools 

MESASEA
Interconnection

MESASEA grid interconnected with African 
power pools 

Global 
interconnection

*Artistic representation only, Map not to scale, do not represent any identified  location/point  of interconnection or direction of power flows,  purpose is simply to illustrate graphically for easier understanding of OSOWOG & its 3-phase approach In graphical manner 

Source : Global Solar Atlas 

Source:  CEM Presentation-OSOWOG : Energy Integration in South Asia by Rajiv Ratna Panda, 
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One Sun One World One Grid (OSOWOG) : Sun Never Sets I The Global Super Grid
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South 
Asia 
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https://globalsolaratlas.info/map
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf


Trans-Regional Green Grid Interconnections : Diversity in Solar Availability 04.2 
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Time Zone Variation, Reserve Sharing , Resource complementarity, Diversity of Peak Demand , Optimum Utilization of RE Resources and increased reach to additional markets

Source:  Transnational Grid Connections for Ensuring Energy Security Source: Presentation on Envisioning Trans-Regional Energy Connectivity between the South Asia Region – Southeast Asia Region – Gulf Region – Prospects and Opportunities

Different Time Zones 

https://cea.nic.in/wp-content/uploads/document_upload/2023/08/CEA_Transnational_Grid_Connections.pdf
https://sarepenergy.net/wp-content/uploads/2023/03/Envisioning-Trans-Regional-Energy-Connectivity-between-the-South-Asia-Region%E2%80%93Southeast-Asia-Region%E2%80%93Gulf-Region-Prospects-and-Opportunities-by-Rajiv-Ratna-Panda-Power-Market-Speci.pdf
https://cea.nic.in/wp-content/uploads/document_upload/2023/08/CEA_Transnational_Grid_Connections.pdf


2022-2050 Roadmap: An eco-sustainable intercontinental power system to be develop between Europe, 
Africa, Middle East, and Asia, with India as the fulcrum of a Global Power Pool Embryo

Trans-Regional Green Grid and Green Power Pool : Electricity Cost decrease by 60% from 20 to 9 $/MWh by 2050  04.3 
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Yearly Power Exchanges (Green Power Pool 2050)

 Global Study: The study perimeter incorporates an heterogenous electricity 
power landscape from Europe, via Africa, the Middle East to Asia including 117 
countries representing 33% of the load, growing to reach 40% in 2050.

 Global Power Pool Embryo:  South Asia GDP growing, become the main load center.

 Intercontinental green power corridors (ICGPC): By 2050, sum of IGPC could hit 49 
GW for $25 billion investment.

 In green Power Pool Scenario, the overall unit electricity cost 
($/MWh) decrease by 60% from 20 to 9 $/MWh. Source:  CIGRE’s Digital Magazine-Electra-Road map for implementing ‘ONE SUN ONE WORLD ONE GRID’: an intercontinental power grid from Europe to South-East Asia

Source:  CIGRE’s Digital Magazine-Electra-Road map for implementing ‘ONE SUN ONE WORLD ONE GRID’: an intercontinental power grid from Europe to South-East Asia
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          As per CEA, India By 2047 to have 708 GW of Peak Demand, 2053 
GW of Installed Capacity, 1200 GW of Solar, 436 GW of wind

Values  in TWh

https://electra.cigre.org/334-june-2024/global-connections/road-map-for-implementing-one-sun-one-world-one-grid-an-intercontinental-power-grid-from-europe-to-south-east-asia.html
https://electra.cigre.org/334-june-2024/global-connections/road-map-for-implementing-one-sun-one-world-one-grid-an-intercontinental-power-grid-from-europe-to-south-east-asia.html
https://electra.cigre.org/334-june-2024/global-connections/road-map-for-implementing-one-sun-one-world-one-grid-an-intercontinental-power-grid-from-europe-to-south-east-asia.html


Trans-Regional Green Grid Interconnections : Interconnecting AFRICA-GCC-SOUTH ASIA-ASEAN 04.4 
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Source: CEA’s Draft NTP & CTU’s  Inter-State Transmission System (ISTS) 
Rolling Plan (2028-29) – Interim Report 

Source: AEO-2024Source: https://africagrid.energydata.info/

Source: GCCIA

Source: SCRIP.ORG , GCCIA

Source : Transnational Grid Connections for Ensuring Energy Security , CTU Presentation, POSOCO Presentation, Various Statement by PIB (MOP), India on OSOWOG, POSOCO Presentation , MOP , Annual Report, SAREP Workshop on  Knowledge Sharing Workshop on Cross Border Electricity Trade (CBET) on  
Colombo, Sri Lanka, on October 12 and 13, 2023 ,  South Asia (BBIN) Power Summit 2023 , Workshop on “ International best practices on business and financial models for  developing cross-border electricity transmission infrastructure., Joint Statement: Visit of Prime Minister to the United Arab Emirates 
(February 13-14, 2024) , Various News Article on OSOWOG

https://www.scirp.org/html/3-6401215_33058.htm
https://go.aseanenergy.org/publication-aeo8
https://sarepenergy.net/wp-content/uploads/2024/03/Business-model-for-cross-border-electricity-transmission-lines-in-GCC-region-by-Eng.-Ikram-Rahim-GCCIA.pdf
https://www.ctuil.in/uploads/annual_rolling_plan/169632032273Interim%20ISTS%20Rolling%20plan%202028-29_final.PDF
https://www.ctuil.in/uploads/annual_rolling_plan/169632032273Interim%20ISTS%20Rolling%20plan%202028-29_final.PDF
https://cea.nic.in/wp-content/uploads/psp___a_i/2024/01/Draft_NEP_Vol_II.pdf
https://www.ctuil.in/uploads/annual_rolling_plan/169632032273Interim%20ISTS%20Rolling%20plan%202028-29_final.PDF
https://go.aseanenergy.org/publication-aeo8
https://africagrid.energydata.info/
https://www.ctuil.in/uploads/annual_rolling_plan/169632032273Interim%20ISTS%20Rolling%20plan%202028-29_final.PDF
https://www.ctuil.in/uploads/annual_rolling_plan/169632032273Interim%20ISTS%20Rolling%20plan%202028-29_final.PDF
https://sarepenergy.net/wp-content/uploads/2024/03/Business-model-for-cross-border-electricity-transmission-lines-in-GCC-region-by-Eng.-Ikram-Rahim-GCCIA.pdf
https://www.scirp.org/html/3-6401215_33058.htm
http://powermin.gov.in/sites/default/files/uploads/CEA_Transnational_Grid_Connections.pdf


2022-2050 Roadmap: 24 GW of cumulated power corridors developed around Middle East: GCC  represent 78% of the investment, confirming the importance of the GCC

Trans-Regional Green Grid and Green Power Pool: Prospects of South Asia – GCC Grid Interconnection04.5 
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India (Gujarat ) – GCC 
(Oman) Interconnection

HVDC Submarine Cable 

Oman is connected to GCC Grid 

Oman–India transmission 2300 km, of 
, 1000 km across sea, while the 

maximum depth  3500 m.

For a 3000 MW GCC-India 
interconnection via sub-sea cable is 

estimated to be 3.5 billion US $ 

GCC grid plans to connect with PAEM-
Pan-Arab Electricity Market, Maghreb, 

Mashreq (EIJLLPST)

A solar park in Egypt can sell excess 
green peaking power to India (given 

the hour time difference)
Source : Inter-Continental Grid by Pratik Agarwal & ResearchGate

Source:  CIGRE’s Digital Magazine-Electra-Road map for implementing ‘ONE SUN ONE WORLD ONE GRID’: an intercontinental power grid from Europe to South-East Asia

Source: Presentation on Envisioning Trans-Regional Energy Connectivity between the South Asia Region – Southeast Asia Region – Gulf Region – Prospects and Opportunities

Source: Presentation on Envisioning Trans-Regional Energy Connectivity between the South Asia Region – Southeast Asia Region – Gulf 
Region – Prospects and Opportunities

https://electra.cigre.org/334-june-2024/global-connections/road-map-for-implementing-one-sun-one-world-one-grid-an-intercontinental-power-grid-from-europe-to-south-east-asia.html
https://sarepenergy.net/wp-content/uploads/2023/03/Envisioning-Trans-Regional-Energy-Connectivity-between-the-South-Asia-Region%E2%80%93Southeast-Asia-Region%E2%80%93Gulf-Region-Prospects-and-Opportunities-by-Rajiv-Ratna-Panda-Power-Market-Speci.pdf
https://thegrid.sterlitepower.com/issue-2/one-world-one-sun-one-grid-by-pratik-agarwal.html
https://www.researchgate.net/publication/341843637_Technical_and_economic_demands_of_HVDC_submarine_cable_technology_for_Global_Energy_Interconnection
https://sarepenergy.net/wp-content/uploads/2023/03/Envisioning-Trans-Regional-Energy-Connectivity-between-the-South-Asia-Region%E2%80%93Southeast-Asia-Region%E2%80%93Gulf-Region-Prospects-and-Opportunities-by-Rajiv-Ratna-Panda-Power-Market-Speci.pdf
https://electra.cigre.org/334-june-2024/global-connections/road-map-for-implementing-one-sun-one-world-one-grid-an-intercontinental-power-grid-from-europe-to-south-east-asia.html
https://sarepenergy.net/wp-content/uploads/2023/03/Envisioning-Trans-Regional-Energy-Connectivity-between-the-South-Asia-Region%E2%80%93Southeast-Asia-Region%E2%80%93Gulf-Region-Prospects-and-Opportunities-by-Rajiv-Ratna-Panda-Power-Market-Speci.pdf
https://sarepenergy.net/wp-content/uploads/2023/03/Envisioning-Trans-Regional-Energy-Connectivity-between-the-South-Asia-Region%E2%80%93Southeast-Asia-Region%E2%80%93Gulf-Region-Prospects-and-Opportunities-by-Rajiv-Ratna-Panda-Power-Market-Speci.pdf
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Making of  World’s largest National Synchronous Electricity Grid 
               { One Nation I One Grid I One Frequency I One Price, Green Energy Corridor Experience of India } 
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Made in India : Making of  World’s Largest National Synchronously Connected Power Grid  
Energy Resource Diversity,  Distribution 

& Load Centre

Source: CTU Interim Rolling Plan Report 2029-30

Source: Energy Map of India

Synchronization of Regional Pow
er G

rids

1947-1964

1960s – 1980s

1980s – 2000s

Beyond 2000

Regional Grid Integration Journey 
One Grid One Frequency
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Source: Compiled from Various Sources by the Author @Rajiv Panda , Wide area Synchronoss Area 
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WR-NER - ER Grid-  March 2003 

NER -ER Grid-October 1991

SR - WR - NR - ER - NER Grid
31st Dec. 2013 

NR-ER-WR-NER  Grid-  August,2006

One Nation One Grid      
     One Frequency, One Price

One Vibrant Grid 

Interconnecting Regional Grids 
with HVDC

Source: Compiled from Various Sources by the Author @Rajiv Panda
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https://www.ctuil.in/uploads/annual_rolling_plan/172779020654Complete_final_rev2.pdf
https://vedas.sac.gov.in/energymap/
https://www.ctuil.in/uploads/annual_rolling_plan/172779020654Complete_final_rev2.pdf
https://vedas.sac.gov.in/energymap/
https://vedas.sac.gov.in/energymap/
https://vedas.sac.gov.in/energymap/
https://vedas.sac.gov.in/energymap/
https://en.wikipedia.org/wiki/Wide_area_synchronous_grid
https://vedas.sac.gov.in/energymap/


India’s Long Term (2047) Pathways for a Developed Nations 

India @ 2024

Peak 
Demand
250 GW 

Solar  
90 GW

Wind 
47 GW 

Installed 
Capacity

453

PSP 
5 GW 

BESS 
0.3 GW 
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Indian Experience : Green Energy Corridors I Transforming RE Landscape I Robust Grid as Enabler for OSOWOG
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Source: PGCIL-GEC Report

Regional Green Grid 

Inter-State GEC Phase-I
 1.   3200 ckm for 6 GW RE  Evacuation-Completed
 2.   Transmission system for Solar Parks (8.5 GW)-    
      Completed

Intra-State GEC Phase-I
 1.   9700 ckm, 24 GW RE Evacuation                    
       9135 ckm (94%) Completed

Intra-State GEC Phase-II
 1.  10,750 ckm, 20 GW RE Evacuation                          
       Under implementation 

Inter-State GEC Phase-II
 1. 730 ckm, 13 GW RE Evacuation from     
      Ladakh Under implementation 

Source: PIB, MOP

Source: MOP & ITP

Source: PIB, MOP
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India Power Transmission 
(≥ 22O KV) 
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± 320 kV HVDC 765 kV AC
400 kV AC 230/220 kVAC
Total

Source:  Author’s (Rajiv Panda) Analysis based on CEA Data 

Source:  Author’s Analysis based on CEA Data Source:  Author’s Presentations based on ITP-500 GW RE by 2030 
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High-Capacity Green Energy Corridor (GEC) for 
Large Scale Renewable Energy

(A Massive 71 GW Initiative so far)  

Source: MOP

With India at the Fulcrum, India’s Integrated National Electricity Grid can act a Regional Energy Hub for Trans –Regional Interconnection with ASEAN, GCC & Africa 

India @ 2047-Vikashit Bharat

Peak 
Demand
708 GW

3 X  

Solar  
1200 GW

13 X  

Wind 
436 GW

9 X  

Installed 
Capacity
2052 GW

4.5 X  

PSP 
116 GW

23 X  
 

BESS 
364 GW
364 X  

Source:  CEA’s Presentation During the Brainstorming Conclave by CEA on Indian Power Sector Scenario by 2047, 14-15th October 2024
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https://forumofregulators.gov.in/data/study/Report-Green-Energy-Tr.-corridor.pdf
https://vedas.sac.gov.in/energymap/
https://forumofregulators.gov.in/data/study/Report-Green-Energy-Tr.-corridor.pdf
https://vedas.sac.gov.in/energymap/
https://powermin.gov.in/en/content/green-energy-corridor
https://powermin.gov.in/en/content/green-energy-corridor
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1788011
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1968732
https://vedas.sac.gov.in/energymap/
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1968732
https://powermin.gov.in/en/content/green-energy-corridor
https://vedas.sac.gov.in/energymap/
https://powermin.gov.in/en/content/green-energy-corridor
https://www.indiatransmission.org/green-energy-corridor
https://vedas.sac.gov.in/energymap/
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1968732
https://powermin.gov.in/en/content/green-energy-corridor
https://vedas.sac.gov.in/energymap/
https://cea.nic.in/wp-content/uploads/transmission/2024/09/GS_TL.pdf
https://vedas.sac.gov.in/energymap/
https://cea.nic.in/wp-content/uploads/transmission/2024/09/GS_TL.pdf
https://vedas.sac.gov.in/energymap/
https://cea.nic.in/wp-content/uploads/transmission/2024/09/GS_TL.pdf
https://www.indiatransmission.org/CEA-plan-by-2030
https://vedas.sac.gov.in/energymap/
https://powermin.gov.in/en/content/green-energy-corridor
https://vedas.sac.gov.in/energymap/
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Transforming Regional and Trans-Regional Green Grids 
{Key Strategies} 
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Harmonise With 
Consensus 

Develop Common  
Vision & Shared 
Responsibility on 
Regional Green 
Grids (RGGs) 

Transforming 
Strategy 1

Transforming 
Strategy 2

Transforming 
Strategy 3

Transforming 
Strategy 4

Transforming 
Strategy 5

Transforming 
Strategy 6

Trans-Regional 
Connection

Inter-Continental 
& Super Grid & 
One Sun One 

World One Grid 
(OSOWOG)  

Transforming 
Strategy 7

Coupling Regional 
Green Corridors 

(RGGs) & CBET in
Net Zero
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The data, information and assumptions (hereinafter ‘data-set’) used in this document are in 
good faith and from the source to the best of SAREP (the program) knowledge. The 
program does not represent or warrant that any data-set used will be error-free or provide 
specific results. The results and the findings are delivered on “as-is” and “as-available” 
data-set. All data-set provided are subject to change without notice and vary the outcomes, 
recommendations, and results. The program disclaims any responsibility for the accuracy or 
correctness of the data-set. The burden of fitness of the data-set lies completely with the 
user. In using the data-set data source, timelines, the users and the readers of the report 
further agree to indemnify, defend, and hold harmless the program and the entities 
involved for all liability of any nature.
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