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Electricity Grid Integration in South Asia
{Current Scenario and Future Outlook for Cross Border Electricity Trade (CBET)}




"m Electricity Grid Integration in South Asia : Current Scenario
{Rapidly Increasing CBET (4 X) India at the Fulcrum and Emerging as a Regional Energy Hub}
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CBET Tripled Potential Remain Large 350 GW Hydro Power Potential EU (ENTSOe)-427 TWh CBET PX- 8 BUs* Trilateral Trade PX CBET Quadrupled

Win Proposition Competitive Price (3/Kwh)-FY24-Buy (Nepal @ 4.43 %, Bhutan @ 3.74 %) Sale (Nepal @ 5.6 Bhut
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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

|| Electricity Grid Integration in South Asia : Future Outlook
{810 GW of Peak Demand | 44 GW of X Border Interconnectlon I Potentlal to Emerge as a Reglonal Energy Hub}
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Recent Announcement are Encouraging- Prime Minister Shri Narendra Modi during the visit of Prime Minister of Nepal June 01, 2023, said, India to Import 10,000 MW of Power from Nepal in Next 10 Years

a as the Regional Energy Hub for facilitating Trans-Regional Grid Interconnection for Integrating South Asia, ASEAN, GCC, and Africa Region for Enhanced Energy Security" by Rajiv Ratna Panda, Regional Energy Trade SAFIR-SAREP Regional Regulatory Dialogue on “Electricity Regulatory Cooperation Framework for Trans-Regional Grid Interconnections for Enhanced Energ rity and Climate Prosperit 00-13.00 Hrs, |2th December 2024, Delhi, India


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://mea.gov.in/incoming-visit-detail.htm?36631/English+translation+of+Press+Statement+by+Prime+Minister+Shri+Narendra+Modi+during+the+visit+of+Prime+Minister+of+Nepal
http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
https://mea.gov.in/incoming-visit-detail.htm?36631/English+translation+of+Press+Statement+by+Prime+Minister+Shri+Narendra+Modi+during+the+visit+of+Prime+Minister+of+Nepal
https://mea.gov.in/incoming-visit-detail.htm?36631/English+translation+of+Press+Statement+by+Prime+Minister+Shri+Narendra+Modi+during+the+visit+of+Prime+Minister+of+Nepal

|| Electricity Grid Integration in South Asia : Future Outlook
{584 GW of RE by 2030 I India’s Scale of Green Transition — 7589 GW Capacity by 2060 for Net Zero by 2070}

e India-Projected-Power Capacity (GW) India-Projected-Power Capacity (GW
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(Market-Based Focus) Scenario
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M India will need around $10.1Trillion in Cumulative Economy-wide Investment from now to meet its 2070 target | 7589 GW by 2060



https://mujibplan.com/wp-content/uploads/2021/12/Mujib-Climate-Prosperity-Plan_ao-21Dec2021_small.pdf
https://mujibplan.com/wp-content/uploads/2021/12/Mujib-Climate-Prosperity-Plan_ao-21Dec2021_small.pdf
https://cea.nic.in/wp-content/uploads/notification/2022/12/CEA_Tx_Plan_for_500GW_Non_fossil_capacity_by_2030.pdf
https://www.nepra.org.pk/Admission%20Notices/2019/09-September/IGCEP%20Plan%20(2018-40).pdf
https://mujibplan.com/wp-content/uploads/2021/12/Mujib-Climate-Prosperity-Plan_ao-21Dec2021_small.pdf
https://www.ceb.lk/publication-media/planing-documents/121/en#:%7E:text=CEB%20Long%20Term%20Generation%20Expansion%20Plan%202023%2D2042&text=These%20measures%20are%20imperative%20to,granted%20on%2010th%20February%202023.
https://unfccc.int/sites/default/files/resource/NepalLTLEDS.pdf
https://unfccc.int/sites/default/files/resource/NepalLTLEDS.pdf
https://www.moenr.gov.bt/wp-content/uploads/2018/11/National-Transmission-Grid-Master-Plan-2018.pdf
https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/policy-institute/getting-asia-net-zero/country-report-india
https://asiasociety.org/sites/default/files/2022-11/ASPI_Getting%20India%20to%20Net%20Zero_Final%20Report.pdf
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One Sun One World One Grid, Trans-Regional Grid Integration

{ Background :Various Regional Grid Integration Initiatives across the Globe Exist | ~20 Regional Grids }
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https://orbi.uliege.be/bitstream/2268/239969/1/CIGRE-GLOBAL_GRID-REPORT.pdf

One Sun One World One Grid, Trans-Regional Grid Integration
{ Background : Vnslon and Concept I linking Regional Grids through a Common Grid | Sun Never Sets }

"'g The “Sun Never Sets”,
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ﬂ time
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proven regional grid interconnection exist around the globe



https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jun/IRENA_Power_Generation_Costs_2019.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jun/IRENA_Power_Generation_Costs_2019.pdf
https://mnre.gov.in/img/documents/uploads/file_f-1590573144563.pdf

|| One Sun One World One Grid, Trans-Regional Grid Integration
{ Background :Vision and Concept I linking Regional Grids through a Common Grid | Sun Never Sets }
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Building Regional, Sub-Regional, Continental and Global Consensus on Interconnections will be the key



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

One Sun One World One Grid, Trans-Regional Grid Integration

{ Background :Vision and Concept I linking Regional Grids through a Common Grid | Sun Never Sets }
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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

|| One Sun One World One Grid, Trans-Regional Grid Integration
{Potential Benefits of Trans-Regional Grid, Green Power Pool : Electricity Cost decrease by 60% from 20 to 9 $/MWh by 2050}

% Global Study: The study perimeter incorporates an heterogenous Yearly Power Exchanges (Green Power Pool 2050)
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.
Values in TWh

% Global Power Pool Embryo: South Asia GDP growing, 1
become the main load center. » )

+ Intercontinental green power corridors (ICPC): By 2050, sum of y/m 70

ICPC 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.

IEA Net Zero Intercontinental corridors =

Afica region corr —_

@ wonil o o Central Asia region corr, s
S (A 5 ~ South Asiaregion corr. — 7 [

Own Green
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v
5 B “
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B 26
= o ] i i i 1570ne
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 M Electra-Road map for *ONE SUN ONE WORLD ONE GRID': an intercontinental power grid from Europe to South-East Asia

2022-2050 Roadmap: An eco-sustainable intercontinental power system to be develop between As per CEA, India By 2047 to have 708 GW of Peak Demand, 2053
Europe, Africa, Middle East, and Asia, with India as the fulcrum of a Global Power Pool Embryo GW of Installed Capacity, 1200 GW of Solar, 436 GW of Wind



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 Grid Interconnectors and Super Grids
{Potential Trans-Regional Grid Interconnectors and Super Grid Projects}
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clopment Of African Power Pools by Mohamed A. Elah

Elabbas, February 2023, IIT Comnillas University | Energy projecions for

African countries

Trade Capacity | GCC-Source: GCCIA Annual Reports

RENA | 8% ASEAN Energy Outlook | Presentation on “Envisionir

ng Trans-Regional Energy Connectivity between the South Asia Region — Southeast Asia Region — Gulf Region


https://www.irena.org/Publications/2024/Apr/Geopolitics-of-the-energy-transition-Energy-security
https://www.sciencedirect.com/science/article/pii/S2214629623003511
https://aseanenergy.org/wp-content/uploads/2024/09/8th-ASEAN-Energy-Outlook.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

One Sun One World One Grid, Trans-Regional Grid Integration

{ Trans-Regional Grid Interconnections Corridor Design with Pilot Interconnections}

Egypt — Saudi :
Myanmar/Thailand
Arabia & SAPP - s
Saudi Arabia Pan-Arab Electricity
Market(PAEM) - India Interconnection shall
Interconnection integrate ASEAN &
shall integrate Africa Interconnection shall SA Grids
with PAEM integrate
Total 67 Total of I5
West countries countries

+

Central Africa
Africa

+
South
Africa

Source: International Solar Alliance Presentation at COP 29


https://isa.int/solar

| 03.3 Trans-Regional Grid Integration-GCC-South Asia-ASEAN
. {Potential Trans-Regional Grid Interconnectors : Massive 49 GW (US$25 billion) of Intercontinental Corridor by 2050%*}
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-Regional Grid Interconnections for Enhanced Energy Security and Climate Prosperity”, 10.00-13.00 Hrs, |2th December 2024, Delhi, India

12/12/2024 Presentation on “South Asia as the Regional Energy Hub for facilitating Trans-Regional Grid Interconnection for Integrating South Asia, ASEAN, GCC, and Africa Region for Enhanced Energy Security" by Rajiv Ratna Panda, Regional Energy Trade SAFIR-SAREP Regional Regulatory Dialogue on “Electricity Regulatory Cooperation Framework for T


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
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Trans-Regional Grid Integration-GCC-South Asia Interconnection

{Potential Trans-Regional Grid Interconnectors : Massive 24 GW Corridor around Middle East by 2022-2050%*}
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X Links: Morocco-

UK Power Project

European Super Grid

: N LA
i
(' S

4000 km line evacuating
solar and wind generation
from Morocco to UK.

11.5 GW of RE, 22.5 GWh
of battery storage and a 3.6
GW HVDC

interconnector (2031/32)

Would supply up to 8% of
the UK's electricity
consumption.

If built, will be the second
longest undersea power
cable in the world

Source: X Links

> Power Plants

[ -

A conceptual plan of a ESG
linking renewable energy
projects like DESERTEC &
Medgrid across North
Africa, the Middle East
and Europe

Also named as Super
Smart Grid (SSG)

L Source: www.DESERTEC.org, EPS

Great Sea
Interconnector

(Formerly Euro Asia Interconnector)

Greece — C

GREECE
Y

CYPRUS

& P

| e,

"y y

. 1200 kmm HVDC
submarine cable , 3 KM
deep

. 1000 MW in phase |, and
2000 MW in phase Il

*  Voltage Source Conversion
(VSC) technology which will
allow for transmission in both
directions. Expected to be
completed in 2028-2029.

L Source: ITPO, Great Sea Interconnector, EU

Super Grid & Trans-regional Green Energy Corridors : Planned Futuristic Projects

Australia-Singapore
Link

- Singapore
-

-‘.+.

&
oy g

AUSTRALIA

An ambitious project concept

to set up solar power plants in
Australia and evacuate the
power to Singapore,

4500 KM submarine cable
(3 GW) route, through
Indonesia.

Received in-principle
approval from Singapore’s
(EMA) for import of power, in
2024

Source: Sun cable, Australia-Asia Power Link
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OSOWOG Super Grid

One Sun One World One Grid (OSOWOG) : Sun Never Sets | The Global Super Grid
l— ~F P—‘

+  Phase-I: Indian grid with Middle
East, South Asia & ASEAN Grid

. Phase-11: Functional first phase
Grid with the African Power pools]

*  Phase-lll: The third and final phase

aims to achieve a global Grid
Source: MNRE_OSOWOG RFP, ISA, OSWOG Pi Trans-
fegrunu/ Connectivity, Workshop on Best Practice on x border

J
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Challenges & Risks of Building Trans-Regional Electricity Grids
“m Africa-GCC-South Asia-ASEAN Grid Interconnectors

{Finding a Balancing Act for Political, Policy and Regulatory Design}



dlm Challenges of Trans-Regional Electricity Grid-Africa-GCC-South Asia-ASEAN Grid
{Finding a Balancing Act for Political, Policy and Regulatory Design}
R e N R

/]

Political Trust
Regional & National Interest ? &

Energy Securit
= v Navigating Geopolitical

Energy-lnterdependency or Co- Realities

(How to Balance ? Which one to Prevail ? i / dePe“de"CY
Finding Win-Win Proposition) « ( How much? Green Attribution to whom ?)

( Idealism vs Realism, Managing Uncertainty)

Policy, Regulatory and Market

l 0,0 A . .
41 ‘ Energy Resource Nationalism & il Competitive & Cooperative une : Harmonization :
\ State Governance 7 3 ‘ Principle 1, N i Political Economy of Market Reform ;
C:l..& (How Much State Control ? ﬂ} (Relying on Competition ? “ i (How to steer CBET market integration in the
- Resource Sharing at what cost? ) - Sharing of Burden of Grid Integration ? !

absence of adequate market reform ?)

‘ ‘\m . . i ‘ il}'ﬁ Tl
¢ Common Agreed Principle for { j : e
iy

%\f“i

i H o e . X ]

- Equitable Sharing of Cost & Limited Public Resource & q ~f Market & Developmental

¥ ires Benefits Investment Strategy Approach

= i y{(\, IS e T e et ionat) b ‘ bl -F ( How to attract |nvestmen.t while in a " ( Limitation of Markets ? Is devel?pmentél
T dominant State Control Environment ?) approach is a better for Trans-Regional Grid)

Trans-Regional Electricity Grid & Market Integration Policies & regulations often needs to Navigate various long-term consideration and depends on the

political economy of the jurisdiction that creates it, it requires Policy and regulatory leaders to navigate these difficult trade-offs in a balanced manner.
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Long Term

Multiple
Jurisdiction

Political and
Country Risk

Construction
| Operation
Risk

Security Risk

Technical and
Cyber Risks



https://www.saarcenergy.org/wp-content/uploads/2021/12/SEC-MI1.pdf

Diversity of Existence of Electricity/Energy Regulators
{Regulators in Africa-GCC-South Asia-ASEAN}

® No Sector Regulator = Regulator Exist = Sector Regulator Planned

»

South Asia has Regulatory Institutions nall Countries except for Afghanistan : well-positioned to be the Regional Energy Hub

||V Source: Updated by the Author with the Adaptation from the World Bannk_Akcura, Elcin. 20303\ "Global Power Market Structures Database"

Prese n “South Asia as the Regional Energy Hub for facilitating Trans-Regional Grid Intercor grating South Asia, ASEAN, GCC, and Africa Region for Enhanced Energy Security” by Rajiv Ratna Panda, Regional Energy Trade SAFIR-SAREP Regional Regulatory Dialogue on “Electricity Regulatory Cooperation Framework for Trans-Regional Grid Int

ions for Enhanced Energy Security and Climate Prosperity”, 10.00-13.00 Hrs, 12th December 2024, Delhi, India



Diversity of Transmission and System Operation Structure
{Afnca-GCC—South Asia-ASEAN Region }

" Source: Updated by the Author with the Adaptation from the World Bannk_Akcurs¥icin.
s

Presentation on “South Asia as the Regional Energy Hub for facilitating Trans-Regional Grid Interconnection for Integrating South Asia ity rgy Trade SAFIR-SAREP Regional Regulatory Dialogue on “Electricity Regulatory Cooperation Framework for Trans-Regional Grid Interconnections for Enhanced Energy Security and Climate Prosperity”, 10.00-13.00 Hrs, 12th December 2024, Delhi, India



Diversity of Power Market Model
{ Africa-GCC-South Asia-ASEAN Region }

Vertically
Integrated

Single Buyer
Model

Wholesale
Competition

Two Large South Asian Countries have Wholesale Competition out of total 7 such countries of AFRICA-GCC-South Asia-ASEAN Region : well-positioned to be the Regional Energy Hub

Source: Updated by the Author with the Adaptation from the World Bannk_Akcura, Elcin. 2024. "Global Power Market Structures Database"



Diversity of Wholesale Competition Models

No competition

Bilateral Model

Power Pool
(Gross Pool)

Power Exchange
(Net Pool)

Cost based pool

Only Two South Asian Countries have Power Exchange (Net Pool) out of total 3 such countries of AFRICA-GCC-South Asia-ASEAN Region : well-positioned to be
the Regional Energy Hub

Source: Updated by the Author with the Adaptation from the World Bannk_Akcura, Elcin. 2024. "Global Power Market Structures Database"
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Recommendation and Way Forward

||m {South Asia as the Regional Energy Hub for facilitating Trans-Regional Grid Interconnection for
Integrating South Asia, ASEAN, GCC, and Africa Region}
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Recommendations and Way forward

{South Asia as the Regional Energy Hub for facilitating Trans-Regional Grid Interconnection for Integrating South
Asia, ASEAN, GCC, and Africa Region}

Political & Policy

*International Political
Treaty Trans-Regional Grid
Interconnections (TRGI)

*Protocol Agreement on
“Principles for Trans-Regional
Grid Development and
Implementation

*Regional Policies on TRGI

Regulatory and Electricity
Market

* Regulatory Coordination
and Harmonisation
Cooperation Framework for
TRGI

* Regional Regulators
Working Group on TRGI

* Trans-Regional Power
Exchange (TRPX) Design
through Coupling

Technical and Commercial

*Interregional Corridor Planning-
Trans-Regional Grid
Interconnection Master Plan

*Harmonisation of grid codes

*Common TRGI Operational
and Security Protocol on Grid
Emergencies

e Hardware: DC breakers, DC protection
systems, HVDC cables, DC switchgears, AC—
DC interconnections

Institutional and Financial

»

*Inter-Regional Institutional
Partnership arrangements

* Trans-Regional Grid Planners
and Operators Forums are
desirable

*MDB/Concessional
Funding Facilities for Trans-
Regional Grid Interconnections
(TRGI) projects



https://sari-energy.org/wp-content/uploads/2019/04/Report-Formulation-of-Model-set-of-electricity-regulations-for-implementation-of-the-SAARC-Framework-Agreement-for-Energy-Electricity-Cooperation-SFAEC.pdf
https://sari-energy.org/wp-content/uploads/2015/06/IRADe-SARI-EI-Regional-Regulatory-Guidelines-July-2015-.pdf
https://sari-energy.org/wp-content/uploads/2019/04/Report-Formulation-of-Model-set-of-electricity-regulations-for-implementation-of-the-SAARC-Framework-Agreement-for-Energy-Electricity-Cooperation-SFAEC.pdf
https://sari-energy.org/wp-content/uploads/2017/08/Harmonisation-of-grid-codes-operating-procedures-and-standards-to-facilitatepromote-cross-border-electricity-trade-in-the-south-Asia-region-Framework-grid-code-guidelines-Rajiv-LR-1.pdf
https://sari-energy.org/wp-content/uploads/2018/09/book-2-Regional-Dispute-final-27-08-2018.pdf
https://sari-energy.org/wp-content/uploads/2017/08/Harmonisation-of-grid-codes-operating-procedures-and-standards-to-facilitatepromote-cross-border-electricity-trade-in-the-south-Asia-region-Framework-grid-code-guidelines-Rajiv-LR-1.pdf
https://sari-energy.org/wp-content/uploads/2018/01/Terms-of-Reference-SAFIR-Working-Group-Regulatory-Cooperation-to-Facilitate-addressing-Cross-Cutting-Energy-Electricity-Regulatory-Issues-Capacity-Building-in-South-Asia-RP-SARI-EI-IRADe-4.pdf
https://sari-energy.org/wp-content/uploads/2019/12/Key-Findings-of-SARI-EI-work-on-South-Asia-Forum-for-Electricity-Regulators_Rajiv-Panda.pdf
https://sari-energy.org/wp-content/uploads/2016/08/Report-on-Regional-Energy-Electricity-Regulatory-Institutional-Mechanisim-in-South-Asia-SAFER-RP.pdf

Thank You

Go

Change is inevitable, but
transformation is a choice.

HEATHER ASH AMARA

This Photo by Unknown Author is licensed under CC BY-ND |
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Submarine Cable Map

\'l .4 Million Kilometers of Submarine Cables in Service Globally"

Laid up to the Depth of 8000 Kilometers




Disclaimer

The data, information and assumptions (hereindafter ‘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.



A Framework for De-risking Energy Insecurity: Role of Regional Power Grid Integration & Markets

{Cross-Border Electricity Trade dependency provides relatively better Energy Security as compared Fossil Fuel import Dependencies}

Current Scenario of Cross Border International Electricity Interconnection (2024)

+¢ International Renewable Energy Agency (IRENA) suggests cross-
border electricity trade dependency provides relatively better .
energy security as compared fossil fuel import dependencies. " \\,\;\/

+* While cross-border electricity trade creates dependencies, \<

these differ from the dependencies of the fossil fuel world. " i\g
> w
+¢ Since electrons can flow both ways, it is best to think about < \ X
electricity trade as co-dependency, rather than the G
asymmetrical dependency of oil and gas relationships. D
*“* The fact remains that the effects of a cross-border electricity disruption | C0AOH IS = SI00H | oo e Lo s o oIS S
are different from those of an oil or gas disruption. (planned)

% First, because electricity imports are grid-bound, their loss can be Planned Scenario of Cross Border International Electricity Interconnection (2024)

made up only to the extent the existing grid allows. (Conversely, 3
the exporter’s capacity to reroute electricity exports to another \
country depends on infrastructure availability.) \

++» Second, as of now, electricity is difficult to store in significant
volumes and for long time periods. Therefore, non-delivered
amounts of electricity would probably require the curtailment of

y

d

) o \
energy-generating capacities. V 1

+»+ Third, since electricity has to be sold and consumed the instant it is
produced, the effects of an export boycott would be immediate
and could have significant economic and social effects.

— 0-1GW m— -5 GW

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).

for Trans-Regional Grid Interc

Asia, ASEAN, GCC, and Africa Region for Enhanced Energy Security* by Rajiv Ratna Panda, Regional Energy Trade SAFIR-SAREP Regional Regulatory Dialogue on “Electricity Regulator Enhanced Energy Security and Climate Prosperity”, 10.00-13.00 Hrs, |2th December 2024, Delhi, India
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https://openknowledge.worldbank.org/bitstreams/fc463857-3212-5766-ae03-4f28b06a86e7/download
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