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Long Term Overview of Energy (Oil, Coal, Natural Gas and LNG)
. Commodity Prices
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40% products transported by global shipping are fossil fuels or derivatives | 99% shipping energy demand is met by fossil
Recent disruptions of natural gas supply
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Scatter Plot of Country Rankings considering two indices related to WEC Energy Trilemma
(Security, Equity & Sustainability) and WEF Energy Transition Index
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World Economic Forum (WEF) -Energy Transition Index Rank (2024)

Energy Import as % Total Energy Supply of
South Asian Countries

fy 23-India (oil +LnG) mport =174 Billion US s,
Net Import-144 *
Bangladesh Energy Import=10 Billion $
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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
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Transforming Regional Electricity Green Grids: South Asia and Beyond
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Regional Green Grids &
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Immediate
Intervention to @

Strategy-2

Energy Supply.
ource and Supply
Chain Diversification
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the Utilization of
Renewable Energy

Strategy-8
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Market
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6 Strategic Energy
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International)

N Moderati;g Energy
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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 erecericiy

Grids & Secure Energy Transitions)

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

(BNEF)

— 0-16W

— 1-5GW 510 GW Land and sea cables 1111L8nd & Sea cables

(planned)

= Sea cables

Planned Scenario of Cross Border International Electricity Interconnection (2024)

— O0-1GW

m— -5 GW

U 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.

U 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.

U 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).
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%k Bhutan-India “2100 MW= % % % South Asia (BBlNM) :
| e Nepal-India ~ 900 MW CBET BUs (TWH) Squthern Africa
P 15. °. 24.41 O ™

Qb India- Bangladesh ~2660 MW

ﬁ Myanmar -India ~3-6 MW
ASEAN
Europe

South Asia CBET* (~ 5666 MW) | | g Jasa

5666: | = -

South
Asia

19 TWh

?\\
2010 2015 2018 2024

I *BBINM, ~ Maximum Peak Trade Data Source-CERC, POSOCO, NEA, T . H * 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

E MEA, NSB, Grid India Daily Report, Includes Godda -> Bangladesh day E H o E Data Source- Compile by Author from various Sources -CERC, POSOCO, NEPRA, Afghanistan Statistics , CBET-Cross Border Electricity Trade | BUs-Billion Units
Peak —Ex-1408 MW on 12-Sep-2023 & Other Sources = 1 o — == —=c .

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

*Till January 2024, PX India Price FY 23 6.25 X, Trader 5.85 X
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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
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3X Increase in Peak Power Demand Hydro Power Potential Only 20% of Hydro Potential

by 2030/32-2040/42 & Hydropower Resources (GW)
GW (%) tapped so far -

400 | 350 GW
Hydro Potential
in South Asia
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lPeak§gmand so far = Indla u Nepal u Paletan

W 2030/32-Projected Peak Demand ¢ H
= 2040/2-Projoct Peak Demand Bhutan = Afghanistan ® Sri Lanka

>1000 GW = Hydro Resources (GW) 1785 . Bangladesh s Hydro Potential (GW) mm Developed so far =% Developed (RHS)

World Bank Study- Hydropower would increase by 2.7 times if there is unconstrained flow of electricity across the borders in SA
CO; emissions for the entire region over the 2015-2040 period decline by 8% under regional cooperation relative to the baseline
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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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Cross-Border Interconnections : 43.8 GW X Border Transmission
: Interconnection-2036/2040
8 X Increase
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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

World Bank Study

Q Hydropower would increase by 2.7 times

if there is unconstrained flow of
electricity across borders in SA

CO; 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 (USS$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).
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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]

(
D
16%
14%
12%
10%
8%

6%

Annual reduction (%)

4%

2%

0%

Bangladesh Importing 1 GW Hydro
From Nepal (Benefits to Bangladesh )

-14.9%

-9.7%

Bangladesh's Bangladesh's  Bangladesh's
Annual Annual Annual
Generation (%) Production Cost Emission (%)
(%)

Bangladesh's Net Saving
per MWh replaced
($/Mwh)

168

Net Saving per MWh
replaced ($/MWh)
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South Asia (SA) Sector Share in
Fossil CO, Emission (2021)

45% Emissions
Comes from
Power Sector

B Power Industry

M Transport

M Building

B Other Industrial Combustion
M Other Sector

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

Session On #SACEF2024
Transforming Regional Electricity Green Grids: South Asia and Beyond

FROM THE AMERICAN PEQPLE

GMT GMT

+ 4:00
GMT + 5:30
KAZAKHSTAN

% of Solar Availabili

MONGOLIA

Potential

By ]
adccesz to K574, KYRGYZSTAN NORTH KOREA
Jordan, Egypt 28N TAJIKIST, &7 S

\ ~CYPHUS Potential Sou CHINA SCUIIB KO
o :m_\fo.\l RAQ. IRAN Asia - GCC N 2
\ e submarine Potential South Asia—
o
<
Te]
e

WIRTT, i i A s 2
D intérconnectio srivtan  ASEAN interconnection from

(Gujarat — ~ India to Thailand, through
SAUDI : Oman) v ™ Myanmar (] TAIWAN
\ ARABIA g sy v

\ Interconnection Ol‘;r’\"@ - \ i s [ ASEAN grid extending
b YEMEN/ ' \ P -+ ET from Myanmar to

\ = \ i z Singapore, and future

expansion to Indonesia

Natural

i d
Time (IST) gas an Lakahaveep ®

oil-

mmm North, West Africa ——— South, East Africa mmmmGCC = South Asia - South East Asia = Europe owe ®rscones

Source: Transnational Grid Connections for Ensuring Energy Securit

SRI LANKA

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

10/23/2024 Presentation on “Transforming Regional Electricity Green Grids for Enhanced Energy Security and Accelerating Clean Energy Transition — Integrating South Asia and Beyond”“ by Rajiv Ratna Panda, Regional Energy Trade Lead-SAREP/USAID-SAREP,-ISA Joint Session on “ Transforming Regional Electricity Green Grids : South Asia and Beyond “ Oct 22, 2024, | Time: 11:30 AM to 1:00 PM | Hyatt Regency Mansarovar | Jaipur, India



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
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||m Trans-Regional Green Grid and Green Power Pool : Electricity Cost decrease by 60% from 20 to 9 $/MWh by 2050

IEA Net Zero » oy I s Yearly Power Exchanges (Green Power Pool 2050)
1 T f B oy \ % . e p l.CemralAsiaregioncclm — Values in TWh
@ 1€a’ energy Agency ol ~ | South Asia region corr,  e—

Own Green
Transition

® @

Slow Progress Market Cooperation

= ‘e ~

potential power corridi inga cluster of multiple b power lines bety the 15 zones
NG: 3=

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

+ 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 S25 billion investment.

In green Power Pool Scenario, the overall unit electricity cost
(S/MWh) decrease by 60% from 20 to 9 S/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

2022-2050 Roadmap: An eco-sustainable intercontinental power system to be develop between Europe, As per CEA, India By 2047 to have 708 GW of Peak Demand, 2053
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
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https://go.aseanenergy.org/publication-aeo8
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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
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Disclaimer

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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