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||m0verview of South Asia (SA): A Unique & Dynamic Region of the World
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https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC
https://www.statista.com/statistics/383633/worldwide-consumption-of-electricity-by-country/
https://www.southasiaenergydatabase.org/dashboard/cntrydashbd/SAR/30/43/44/cntry_comp_tab/false/false/false/yearly/NA/2010/2022/0/11/false
https://www.statista.com/statistics/1262471/per-capita-electricity-consumption-europe/
https://asean.org/wp-content/uploads/2021/08/5th-ASEAN-Energy-Outlook-AEO5.pdf
https://www.imf.org/external/datamapper/NGDP_RPCH@WEO/OEMDC/ADVEC/WEOWORLD/SAQ/EAQ/EUQ/AFQ/NMQ/SEQ
https://www.imf.org/external/datamapper/NGDP_RPCH@WEO/OEMDC/ADVEC/WEOWORLD/SAQ/EAQ/EUQ/AFQ/NMQ/SEQ
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#Very small power system (~.6 GW)
#High Electricity Imports
#Hydro and Oil Dominated

#Mid size power system (~26 GW)
#High gas dependence
#Resource Crunch

Bhutan

#Small power system (~2.3 GW)
#large Exporter of hydro power
#Champion of Hydro CBET in SA

India

UEPOverview of South Asia Power Sector-A Snapshot

®

#Very Large System (~410 GW)
#Coal Dominated-210, RE-167 GW
# Central to CBET in SA

- # Competitive Power Market

Fossil Fuel Dominance Coal-46 %, Natural gas -9% , Diesel-5 % - Total -60 % | RE-25 %, Hydro-13 %,-Total- 37%

Nepal Pakistan Sri Lanka
#Fragmented & very small power #Very Small t 2.1 GW #Small t ~4 GW
systems (~.5 GW) = ma. ) power system ( ) L #Mid sized (44 GW) power system M ey s?ls emn _( )
Lo #Under utilized hydro (82 GW) ) # Hydro and Oil dominated
#Oil, Diesel dependent, Island’s . . #Gas and Oil dependent. . ) .
limited possibility of interconnection #Potential-large exporter in future # High Peak —Off peak differential
L L L

£ 500 Rapid Power Capacity Addition (GW) 437 500 i South Asia-Power Sector Fuel Mix :
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) 0 iilow
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! e Afghanistan Bangladesh  mmmmmm Bhutan m— |ndia Maldives H Afghanistan Bangladesh  Bhutan India Maldives Nepal Pakistan ~ Sri Lanka South Asiai
{  mmmm Nepal Em— Pakistan W SriLanka e Total mCoal mOilldiesel ®™Gas ®Llarge Hydro Renewables  ®Nuclear i

Bangladesh : 5 GW-2010 to 26 GW by 2022, India : 158 GW -2010 to 410 GW by 2022, Pakistan: 21 GW -2010 to 44 GW by 2020 | H



Presenter Notes
Presentation Notes
Coal+ Liginite-212.31 (GW), 50.4 % I Natural Gas-50.08 GW, 11.9 %  I Diesel, Fuel , Furnace Oil-16.33 GW, 3.9 % I Hydro, incl. Small Hydro-66.33 GW, 15.8 % I Renewables-Solar, Wind etc.-67.82 GW, 16.1 (%)  I  Nuclear- 8.18 GW, 1.9 % I  



|Im0verwew of South Asia Power Sector-A Snapshot
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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%28full%20report%29_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://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%28full%20report%29_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
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||mEvqution of Regional Energy Cooperation and Cross Border Electricity
Trade (CBET) : Half a Century Journey

i Kosher treaty Jaldhaka agreement Indo-Nepal Agreement between Govt. of India Nepal-India Power !
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Ipage_id=28  Source: CEM Presentation-OSOWOG : Energy Integration in South Asia by Rajiv Ratna Panda,

http://www.mea.gov.in/bilateral-documents.htm?dtl/6349/agreement Source: CEM Presentation-OSOWOG : Energy Integration in South Asia by Rajiv Ratna Panda

hetpi/iwww.mfa.gov.bt/rbedelhi


https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf

||m5igniﬁcant Developments in Energy Cooperation, CBET- Key Policy & Regulatory
A Decade of Policy and Regulatory Action and Implementation
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Source: CEM Presentation-OSOWOG : Energy Integration in South Asia by Rajiv Ratna Panda


http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
https://cea.nic.in/old/reports/others/ps/pspa2/draft_da_cbte.pdf
https://cea.nic.in/old/reports/others/ps/pspa2/draft_da_cbte.pdf
http://cea.nic.in/reports/others/ps/pspa2/draft_da_cbte.pdf
https://cea.nic.in/old/reports/others/ps/pspa2/draft_da_cbte.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final_DA_Procedure_26022021.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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IEWCross Border Electricity Trade (CBET) in South Asia : Current Scenario

Bhutan-India ~2100 MW

India- Bangladesh ~1160 MWE

Nepal-India ~ 600 MW
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https://mea.gov.in/Portal/ForeignRelation/India-Nepal_Bilateral_Brief_Feb_2020.pdf
https://nepra.org.pk/publications/State%20of%20Industry%20Reports/State%20of%20Industry%20Report%202022.pdf

||MMarket form of Cross Border Electricity Trade: A Beginning of a new Renaissance
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https://www.downtoearth.org.in/blog/renewable-energy/improvising-power-trade-in-south-asia-can-ease-renewable-energy-access-in-the-region-86944

||MMarket form of Cross Border Electricity Trade: A Beginning of a new Renaissance
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January | and March 16, 2022, Bhutan imported a little over 240MU of electricity from India through the energy exchange at a cost of Nu 798 M.


https://kuenselonline.com/bhutan-embarks-on-small-hydropower-projects-for-energy-security/
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IEWCross Border Electricity Trade (CBET) in South Asia : Future Scenario
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Presentation Notes

by 2036 
MW
1
Nepal-India
15800
2
Bhutan-India
17100
3
India-Sri Lanka
1000
4
India-Bangladesh
4900
5
Nepal to Bangladesh via India
2000
6
Bhutan to Bangladesh via India
1000
7
India-Pakistan 
1000
8
Afghanistan-Pakistan 
1000
9
Total 
43800
10
By 2036 
MW
11
India -Myanmar
1500
12
Bangladesh -Myanmar
500
Total MW
45800
Source: CEA-Perspective Transmission Master Plan, Bangladesh- PSMP-2016, Other Sources 


http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
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Wmerging Outlook in South Asia : Opportunity for
Deepening CBET and REC

Outlookl

Climate Change
induced
Renewable Based
CBET

& SN

a2

it
W LA
'@gﬁ
N ptit

2 d

b AN

S

)
(G

A
Z

L

Impacting Clean
Energy
Transformation
vision through
CBET

Emerging Outlook 3

B

Gradually
Transitioning
from Bilateral to
Trilateral CBET
in SA

Commercial
form of CBET,
Market
Instruments
Regional Energy
Market
Development

One Sun One
World One Grid
(OSOWOG)




XX Extremely Vulnerable to Adverse Impact of Climate Change

Global Climate Risk Index 2000 - 2019 10 Most Affected Countries (2000-2019)
Country CRI Fatalities Fatalities Losses in Losses per Number of
score per100000 millionUS$S unitGDP  events
inhabitants PPP in % (2000-2019)
Puerto Rico .17 149.85 4.12 4149.98 3.66 24
" - i Myanmar 10.00  7056.45 14.35 151211 0.80 57
Haiti 13.67 274.05 2.78 392.54 2.30 80
Philippines 18.17 859.35 093 3179.12 0.54 317
Mozambique 25.83 125.40 0.52 303.03 1.33 57
- : The Bahamas 27.67 535 1.56 426.88 3.81 13
Bangladesh 28.33 572.50 0.38 1860.04 0.41 185
Pakistan 29.00 502.45 0.30 377191 0.52 173
Thailand 29.83 137.75 0.21 7719.15 0.82 146
Global Climate Risk Index: Ranking 2000 - 2019

Nepal 3133 217.15 0.82 233.06 0.39 191
- 1-10 - 11-20 - 21-50 | 1 51-100 [ | >100 [ | Nodata Source: Global Climace Risk Index 2021 Source : Global Climate Risk Index 2021

Three SA Countries: Bangladesh (7), Pakistan (8) , Nepal (10) among the 10 most affected from 2000-2019 (Average)
Five SA Countries : Bangladesh (7), Pakistan (8), Nepal (10), India (20), Sri Lanka (23) within the initial 30 rankings out of 180


https://germanwatch.org/sites/germanwatch.org/files/2021-01/cri-2021_table_10_countries_most_affected_from_2000_to_2019.jpg
https://germanwatch.org/sites/germanwatch.org/files/2021-01/cri-2021_map_ranking_2000_-_2019.jpg
https://germanwatch.org/sites/default/files/Global%20Climate%20Risk%20Index%202021_2.pdf
https://germanwatch.org/sites/default/files/Global%20Climate%20Risk%20Index%202021_2.pdf

||mmsing Emissions, Needs Energy Transformation for a Just Sustainable Future

Fossil Co2 Emission by Sector-2021 : Sector Share in Fossil
: Co2 Emission
| | . 1l |_,|.,|_,|.,§5
0 I I P .4& 609 o&."’o 0 8‘ @Q '6 : B Power Industry
O O O O © Vv W»W q N i & 3 N .v"’ S L : W Transport
NONTNT Y AT Yy "\0 % '\o H V"& P 2 : m Building
! mmmm Afghanistan =mmm Bangladesh  mmmm Bhutan ii mPower Industry ® Transport : W Other Industrial Combustion
: = India mmmm Sri Lanka s Maldives : ® Building B Other Industrial Combustion : Other Sector
: = Nepal Pakistan e South Asia ] Other Sector :
= Data Source : EDGAR - Emissions Database for Global Atmospheric Research, 2022 report H Data Source : EDGAR - Emissions Database for Global Atmospheric Research, 2022 report H Data Source : EDGAR - Emissions Database for Global Atmospheric Research, 2022 report

Transformational Action in Power followed by Transport Sector will be Crucial in South Asia
Greening Power Sector and Electrifying Transport


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/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/CO2_emissions_of_all_world_countries_2022_report.pdf
https://edgar.jrc.ec.europa.eu/booklet/EDGARv7.0_FT2021_fossil_CO2_booklet_2022.xlsx

IIIﬂm South Asia-Blessed with huge Clean Energy Resources

[
. i Hydro Power Potential (GW)
350 GW Hydro, 1289* GW Wind, > 1000* South Asia Hydro Power : & % dsof
Potential in GW (%) | 400 o tapped so far 100
GW Solar Potential ote ° !
! 350
90
World Bank Study finds: i 350 93 %
i 80
U  Unconstrained flow of electricity across i 300
the borders in South Asia can increase H 09%°
the development of hydropower by 2.7 | 250 60
times over next two decade. i
! 200 50
1
8% reduction of regional power sector i I%O 40
CO2 emissions. ] "
i 100
i 20
The share of RE in total electricity I
generation during the 2015-2040 i 50 10
period could expands to 31% under 150 !
regional cooperation. (43%) i 0 0
1
1
1
Unrestricted electricity trade provision i go"'&
would save US$22.6 !ollllon (US$9 billion Afghanistan W Bhutan B Bangladesh i Hydro Potential (GW)
per year) of electricity supply costs India m Nepal B Sri Lanka i mmmm Developed so far
over the period (2015-40). ® Pakistan i 9% Developed
Data Source: * CEM Presentation-OSOWOG , WB Study-WPS8513, WB Study-WPS7341 :_ ___________________________________________

South Asia : Large Renewable Energy Resource within the Region-Potential for clean energy transition, sustainability & energy security



https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://sarepenergy.net/wp-content/uploads/2022/12/presentation-09march.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/29986/WPS8513.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/22224/How0much0could0peration0and0trade00.pdf?sequence=1&isAllowed=y
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||ﬂEImpacting Clean Energy Transformation Vision

Mujib Climate Prosperity Plan
30% of energy from renewables by 2030

n Net zero Emission by 2030

Maldives Source: Update of Nationally Determined Contribution of Maldives

Bangladesh  goyrce : Mujib Climate Prosperity Plan

To remain Carbon Neutral ..
Net zero Emission by 2045
(Nlustrates Cross Border Energy Trade potential for
Five nectar e|ement5' ‘Panchamnt’ E emissions reductions outside of Nepal)

\\ -
U npreced ented contribution of India to P rNepal Source -Nepal's Long-term Strategy for Net-zero Emissions submitted to UNFCC

S > ! T
~ Global climate action

India
o .
sors & Reduce the total By 2030, 60 % of all energy will be
Non-fossil energy require;‘entf;om projected carbon generated from renewable energy
capacity to 500 GW by CETTEAE Sero o emissions by one blll_lon : resources (including hydropower)
2030 2030 tonnes from now till

2030.

Source : Pakistan Updated Nationally Determined Contributions

M Carbon Neutrality by 2060

sri Lanka Source : UPDATED NATIONALLY DETERMINED CONTRIBUTIONS

By 2030, India will
reduce the carbon
intensity of its economy
by less than 45 percent.

= Source: National Statement by Prime Minister Shri Narendra Modi at COP26 Summit in Glasgow

Key Initiatives and Recent Developments in South Asia: A Regional Approach will be an Economical, Cost effective,

Optimal and sustainable over a long period of time


https://www.ft.com/content/67b17114-5503-4db6-a49a-7b8b21355344
https://cri.org.bd/2021/11/01/all-you-need-to-know-about-bangladeshs-climate-prosperity-plan/
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Bhutan%20Second/Second%20NDC%20Bhutan.pdf
https://www.mea.gov.in/Speeches-Statements.htm?dtl/34466/National+Statement+by+Prime+Minister+Shri+Narendra+Modi+at+COP26+Summit+in+Glasgow
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Maldives%20First/Maldives%20Nationally%20Determined%20Contribution%202020.pdf
https://unfccc.int/sites/default/files/resource/NepalLTLEDS.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Pakistan%20First/Pakistan%20Updated%20NDC%202021.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Sri%20Lanka%20First/NDCs%20of%20Sri%20Lanka-2021.pdf
https://www.saarcenergy.org/wp-content/uploads/2021/12/SEC-MI1.pdf

||m50uth Asia Power & Energy System is undergoing transformation

.
Jl.,ml’z...,_._ 3
UL IR

Electric Vehicle & Charging
Infrastructure

e Power Cleaner and Efficient Public
Sector

Transport

Maodernising power grid , smart Green Hydrogen Economy and Cross Border Hydro Power

Natural gas, LNG and Region
grid, smart utility Energy Storage Pro;ects. apd Cross Border Power Gas Grig g
Transmission


https://sarepenergy.net/wp-content/uploads/2022/12/Rajiv-Ratna-Panda-Creating-Conducive-Environment-Regional-Investment-Framework-for-Mobilizing-Investment-in-Regional-Energy-Infrastructure-projects-in-SA.pdf

||m Impacting Clean EnergyTransformatlon Vision- Scale of Transformation

Understanding Scale of Transformation-Case of India

Lo Surplus hydropower potential can

Power sector: |
Coal-based power- peak by 2040, reduce by 99% in 2040-2060 \‘ :)(e; |E|a2p)P:|2 I?rf;)sg:f: Hydrogen

Solar, 1689 GW by 2050, 5,630 GW by 2070. P

. Wind, 557 GW by 2050 and 1792 GW by 2070. . IB

" Surplus hydropower from the
countries can be exported & GH2
can be generated at the point of
requirement in the region.

. Nuclear,

% electric cars in car sales, 84 % by 2070.

. % electric trucks in freight trucks, 79 % by 2070, the rest
being fuelled by hydroge

Hydropower generators can
integrate electrolysers at or nearby
hydropower sites, to produce GH?2
as a zero-carbon product &
revenue option.

Industrial sector
Coal use in industry- peak by 2040, reduce by 97% 2040-2065.

Hydrogen share in total industrial energy use (heat and feedstock) mu
increase to 15 % by 2050 and 19 % by 2070.

Source : Implications of a Net-Zero Target for India’s Sectoral Energy Transitions and Climate Policy Vaibhav Chaturvedi and Ankur Malyan

Cross Border Electricity Trade and Regional Power Market can contribute to Clean Energy Transformation and Green Hydrogen economy in South Asia


https://www.ceew.in/sites/default/files/ceew-study-on-implications-of-net-zero-target-for-indias-sectoral-energy-transitions-and-climate-policy.pdf
https://assets-global.website-files.com/5f749e4b9399c80b5e421384/60ab7b2463cf506cae1417cc_IHA-202105-Hydrogen-paper%20(1).pdf
https://www.downtoearth.org.in/blog/renewable-energy/how-south-asia-s-massive-renewable-energy-potential-can-boost-green-hydrogen-production-87307
https://www.ceew.in/sites/default/files/ceew-study-on-implications-of-net-zero-target-for-indias-sectoral-energy-transitions-and-climate-policy.pdf
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Gradually Transitioning from Bilateral to Trilateral CBET in SA

O $2 billion,1125 MW
Dorjllung Project

Proposed Trilateral
Project

Bangladesh will import 500
MW of electricity from 900
MW Upper Karnali (GMR) in
Nepal @ 7.72 cents/unit for

25 yearsi#

(Price Negotiation is Concluded, Discussion on
transmission and other aspects is under consideration)

Bangladesh Master Plan*
envisaged to import from Bhutan
(1 GW) & Nepal (3 GW) through

India

:#’ower System Master plan 2016 (Final)- https://p

on.gov. pag 2d-cc0b-483e-b047- 1 3eb81 da6820/Power-System-Master-Plan-2016

s-letter-of-intent-to-purchase-500-mw-from-upper-karnali-hydro-project

Enabling the Frameworks

Guidelines for the Import /

Export (Cross Border)-2018 of

Electricity
Clause 3.1, Clause 8.6

L —
Policy
§ / Source: Ministry of Power, India

Central Electricity Regulatory
Commission (Cross-border
Trade of Electricity)
Regulations, 2019

Clause 3. (2), Clause 12. (6)

2
e~ Source: CERC, India

Procedure for approval and
facilitating Import/Export (Cross
Border) of Electricity) by the DA

Authority-February, 2021

Clause 8., Annex-V

Source: CEA, India

UNDER s

ve.- -zanml coor moo:

B’desh may be

Nepal-
Allowed to Trade Power

Through Indian Corridor

Nepal sought approval Future Plans
from Indian authorities

to S oo sovvor
electy

el e
o

e nEindesn already. im:

= M\Il‘o( Shetiricity from

been holding

Nepal has sought approval from Indian authorities to export 40-50 MW of electricity to Bangladesh through India's existing transmission infrastructure


Presenter Notes
Presentation Notes
Bangladesh to import from Bhutan and Nepal through India: Bhutan, 500 MW  by 2032, 500MW  by 2034 (Bongaigaon/Rangia –Jamarpur); from Nepal, 500 MW 2031, 500 MW  by 2035 and 500 MW by 2038.


https://risingnepaldaily.com/nation/bangladesh-confirms-upper-karnali-power-purchase
https://kathmandupost.com/money/2019/12/20/bangladesh-agrees-to-pay-7-7-cents-per-unit-for-upper-karnali-power
https://openjicareport.jica.go.jp/pdf/12326856_01.pdf
https://mpemr.gov.bd/assets/media/pdffiles/FR_PSMP_revised.pdf
https://kathmandupost.com/money/2019/12/20/bangladesh-agrees-to-pay-7-7-cents-per-unit-for-upper-karnali-power
https://risingnepaldaily.com/nation/bangladesh-confirms-upper-karnali-power-purchase
https://risingnepaldaily.com/nation/bangladesh-confirms-upper-karnali-power-purchase
http://www.bea.gov.bt/wp-content/uploads/2019/03/FINAL-INVESTMENT-PLAN-2018_Final-after-MM_For-Submission.pdf
https://powerdivision.gov.bd/site/page/f68eb32d-cc0b-483e-b047-13eb81da6820/Power-System-Master-Plan-2016
https://kathmandupost.com/money/2020/02/09/bangladesh-issues-letter-of-intent-to-purchase-500-mw-from-upper-karnali-hydro-project
https://powermin.nic.in/sites/default/files/uploads/Guidelines_for_ImportExport_Cross%20Border_of_Electricity_2018.pdf
https://powermin.nic.in/en/content/guidelines-importexport-cross-border-electricity-2018
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final_DA_Procedure_26022021.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final_DA_Procedure_26022021.pdf
https://powermin.nic.in/sites/default/files/uploads/Guidelines_for_ImportExport_Cross%20Border_of_Electricity_2018.pdf
http://www.cercind.gov.in/2019/regulation/CBTE-Regulations2019.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final_DA_Procedure_26022021.pdf
https://economictimes.indiatimes.com/news/international/world-news/nepal-bangladesh-may-be-allowed-to-trade-power-through-indian-corridor/articleshow/97207571.cms
https://economictimes.indiatimes.com/news/international/world-news/nepal-bangladesh-may-be-allowed-to-trade-power-through-indian-corridor/articleshow/97207571.cms
https://economictimes.indiatimes.com/news/international/world-news/nepal-bangladesh-may-be-allowed-to-trade-power-through-indian-corridor/articleshow/97207571.cms

(® Bangladesh Importing from Renewable Energy Zones (Tamil
- Nadu State (Solar & wind export), India & Nepal (Hydro Power

-16.0% 175 Export) -14.9% 180

-14.0% 175
-12.0% 170
-9.59 9.7%
§-10.0% 9.5%
S 165
g -8.0%
9 5.5% 160
= -6.0% 4 30 58
O\o ¢ -3 9 /0 155
-4.0%
0% 2. 5A
-2.0% 150
0.0% 145
Importing | GW of Wind Importing I GW of Solar Importing | GW of Hydro
Power From Tamil Nadu Power From Tamil Nadu Power From Nepal
(india) (india)
mmmmm Annual generation (%) mmmmm Annual Production Cost (%)
mmmmm Annual Emissions (%) e Net savings of per MWh replaced ($/Mwh)

Source: [[®1 NREL NREL Report on “Cross-Border Electricity Trading and Renewable Energy Zones*

Sl https://www.nrel.gov/docs/fy200sti/76919.pdf https://www.nrel.gov/docs/fy200sti/77029.pdf
| GW of solar capacity in Tamil Nadu generates less energy than | GW of Nepal hydropower or | GW of Tamil Nadu wind power. Also, because solar’s sunrise to-sunset profile is less
correlated with Bangladesh load, the savings per unit of energy was also less— $158 per MWh replaced.

(Ym/$) Buines %

% reduction

-35.0%

-30.0%

-25.0%

-20.0%

-15.0%

-10.0%

-5.0%

0.0%

(1 ) Y B Trilateral Cross Border Electricity Trade From Renewable Energy Zones

L

Sri Lanka Importing from Renewable Energy Zones
(Tamil Nadu State (Solar and wind export), India)

-29.0% 80

70

IS

=21 60 &

- I 800% 50 é'

0B

K4

30 §_

o, =
-6.6% -6.39 20

-1.4% 1o

| 0
Sri Lanka-Importing | GW of Wind Sri Lanka-Importing | GW of Solar
Power From Tamil Nadu (india) Power From Tamil Nadu (india)

mmmm Annual generation (%)

mmmm Annual Production Cost (%)

mmmm Annual Emissions (%)

e Net savings of per MWh replaced ($/Mwh)

South Asia : GW scale RE based Trilateral CBET offers cost saving, clean energy transition:-leads to enhance energy affordability & sustainability



Presenter Notes
Presentation Notes
The differences were due in part to how the production profiles of the renewable resources match Bangladesh load. Tamil Nadu wind power and Nepal hydropower match more closely with load than does Tamil Nadu PV. For Nepal hydropower, the correlation is more seasonal than hourly, while the correlation for wind is more hourly.

https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/76919.pdf
https://www.nrel.gov/docs/fy20osti/77029.pdf
https://www.nrel.gov/docs/fy20osti/76919.pdf
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IEIEXD Market Instruments, Regional Energy Market Development

Trend is to Rely on
Competition & Market
Instruments under Policy &
AR » Regulatory Oversight

Tapping Demand Diversity-
Daily, Weekly ,Monthly,
Seasonal

Power Exchange-
= Competitive price
= discovery, Auction
Platforms

Portfolio of Product,
Electricity (pAM, RT), Green
(G-DAM, G-TAM), REC,
ESCRTs

Yasa Carbon Market, Carbon
4l Credits

Possible Phase of Power Market and Product Development

A

High

Derivates and
Financial Products

Continuous
Trading

SPOt Market dual Opening of
on Exchanges j:rket Products on

Cross Border

Level of Optimisation

OoTC
Markets

Market Maturity

Deemed
/ Trading
/ License
Nodal
Agency

Level of Reform

G to G, bilateral  Trade of Surplus,
agreements Power Banking

ﬁ
0
0
l
l
l
l
l
nl
i
0
0
I
i
l
l
l
0
0
0
|
|
i
l
0
0
0
0
0
0
|
[

Level of Energy Cooperation and Policy, Regulatory, Legal , Technical ,Commercial Harmonisation

~ 33% increase in Commercial/Market CBET since 2010 I Integrated Regional Power Market will facilitate optimal allocation of cost & benefit and clean energy transition.
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|m0ne Sun One World One Grid (OSOWOG)-3 Phase Approach
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*Artistic representation only, Map not to scale, do not represent any identified location/point of interconnectio
flows, purpose is simply to illustrate graphically for

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

||mVarious Regional Grid Integration Initiatives across the Globe

1, Morth America
2. Latin America
3, Oceania

4, North Asia

5, South Asia

6, Morth West Asia
7, South West Asia
8, Middie East

9, Europe

10, UPS

11, North Africa
12, Africa

13, Atlantic North

ERCOT

MER e’
I

Mercado
Electrico
Regional

Comunidad
Andina

Mercado
Comun del
Sur

Electric Reliability
e Gouncil of Texas

-

MEDELEC

Comité
Maghrébin
de I'Electricité

Waest African
Power pool

Central African
Power pool

South African
Power pool

European Mational
Transmission System
Operators of Electricity
(European Comm )

b,

IPS/UPS

Integrated Power Systems/Unified Power system

——
-
-

Palestine,
Syria, (Turk

Gulf Coop

. Regienal Cosperatio
Eastern African

Power Pool

Buy of Bengal Initiative

for Multl-Sectoral L4
Techmical and Economic

Gooperation (EIMSTEC)

Central Asian
Power System

MNorth Asian
Power System
Interconnection

Great Mekong
Subregion

Association of
Southeast Asian
MNations



https://orbi.uliege.be/bitstream/2268/239969/1/CIGRE-GLOBAL_GRID-REPORT.pdf

||m0ne Sun One World One Grid (OSOWOG)-Developments

One Sun, One World, One Grid
(OSOWOG)

0 MoP constituted Task Force on OSOWOG for
steering the agenda for OSOWOG.

U The Task Force studied techno-economic feasibility
of interconnection of regional grids viz. South East Asia,
South Asia, Middle East (Gulf Cooperation Council),
Africa & Europe for exchange of renewable power and
after discussion,

U It was agreed that initially interconnection with Sri
Lanka, Myanmar and Maldives would be explored to
further the objective of OSOWOG.

O An Indian technical team has visited Maldives for
studying the technical specifications of
interconnection India-Maldives through Lakshadweep.

U Charter for OSOWOG has been finalized, and a
Steering Committee for OSOWOG is being set up.

india, UAE close to deal on renewable
electricity grid link, Indian minister says

By Rachna Uppal'

India, Sri Lanka to start top-level G2G talks on power transfer
finlt

1minread. Updated: 10 Jan 2023, 12:06 AM IST

Explained: Plans revived for linking power
? . grids of India, Sri Lanka

t Colombo’s power secretary says negotiations dré atindtial stages
ity of Poner ¥ 1Web Desk
oz v . S E\— =
Azadiy, s
A wzﬂawl‘;’)hotsw India eyes power transmission link with Thailand via Myanmar
India and Maldives to establish transmission interconnection for renewable power =~ " FREEIS T A T A A
transfer
Union Power Minister meets Maldives Minister of Environment, Climate Change -
and Technology : 3
Posid On:26APR 20226 3P by PIS el Draft 'One Sun One World One Grid' ready, to be Z . 4
approved by steering committee soon: RK Singh =
Union Minister for Power and New and renewable Energy Shri R. K. Singh met Ms Aminath Shauna, Minister of Environment, Climate Change and Teck 1 e = ;
of Maldives here oday: a B
| i |
St Y Y Connects energy fAameto Addresses .

grids across borders boost use of high cost
tofacllitate transition | renewable of energy
of solar power energy storage

ir are in talks to upgrade their

"4 ;which may be extended

; aware of the matter said, as
Shi Sngh £ Gore aldves to achiee the net 210 enision target by )

:rconnect the national power

of uderstanding ~one on Encrgy cooperaton and another o transmission iferconnection under One S,

energy programime, ndiaand Maldives have proposed 1o esablis teronnecton for e

One Grid iitative.

In South Asia Context, OSOWOG will provide further impetus to Power System Integration in South Asia Region



https://www.reuters.com/business/energy/india-uae-close-deal-renewable-electricity-grid-link-indian-minister-2023-01-15/
https://www.livemint.com/news/india/india-sri-lanka-to-start-top-level-g2g-talks-on-power-transfer-link-11673286866888.html
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1820208
https://www.livemint.com/news/india/india-eyes-power-transmission-link-with-thailand-via-myanmar-11673461955986.html
https://www.moneycontrol.com/news/economy/policy/draft-one-sun-one-world-one-grid-ready-to-be-approved-by-steering-committee-soon-rk-singh-9349981.html
https://pib.gov.in/PressReleseDetail.aspx?PRID=1886876
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||m Challenges in Energy Integration & CBET in South Asia Region

____________________________________________________________________________________________________________ N

Political, Political- | $ Process of building Consensus takes time Trust Building, Geopolitical Realties "

Economy, Consensus

Different levellstage of Policy, Implementation of agreements, lack of clear
Policy, Regulatory,

Regulatory, Market, Technical (PRMT) PRTM framework

Market, Technical Frameworks, Harmonisation

Financial/Commercial
feasibility, Investment
attractiveness, focused

- Investment Facilities

Project Feasibility, Financial Challenges
of building Hydro

Trilateral, Multilateral, Moving from Bilateral, Building
Regional Institutional > consensus on Trilateral took time
Platforms
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||ﬂEnablers for Facilitating Energy Integration & CBET

Political

*Regional Outlook/Vision
*Political Consensus

*Intergovernmental
agreement(s)

*Implementation & Review
Mechanism

*Power Market Reform

*Navigating the Political-
Economy, Energy
Geopolitics realities

Regulatory

*Permissibility to use
intermediary transmission
network under open access

*Rules for identification of
transmission capabilities &
congestion

*Rules for measurement of
imbalance and settlements

*A conducive & friendly
ecosystem for investors

*Power Market Development

Technical and Commercial

| ‘Tf ‘: l L
-Harmonisation of grid codes
& standards

*Transmission pricing &
transit mechanism/charge

*Co-ordinated Regional
Transmission Grid Planning-
Regional Transmission
Master Plan

e Common Cost sharing
principles of cross-border
transmission

Institutional

¢ Institutional
arrangements

¢ Regional Coordination
Forums are desirable

e Will foster long term
sustainability


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

This Photo by Unknown Author is licensed under CC BY-ND

Contact: rpanda@sarep-southasia.org
rajivratnapanda@gmail.com
+91-9650598697


https://sabrinasorganizing.com/motivational-quotes/
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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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