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ÇEvolution of Energy Cooperation, CBET- Key Policy & Regulatory 
Development 

ÇChanges Occurred 

ÇFuture Outlook

ÇWay forward 
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Evolution of Energy Cooperation, CBET- Key Policy & Regulatory 
Development 
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History of evolution of Energy Cooperation, CBET- Key Policy & Regulatory Development 

Agreement between Govt. of India 
and Royal Govt. of Bhutan on 
Chuka hydro power project to 

India ( Plant Inaugurated on October 21, 1988)

Mar 1974 ** Jul 2006

Agreement between Govt. of 
India and Royal Govt. of 
Bhutan on cooperation in 

Hydroelectric Power 

Jan 2010

MoU between Govt. of India 
and Govt. of Bangladesh, on 
cooperation in power sector               

( 500 MW trade started on 5 th

October,2013)

Oct 2015

Sub -Regional 
Cooperation between 
Bangladesh, Bhutan, 

India and Nepal 
(BBIN)

MoU between 
Nepal & 

Bangladesh, on 
co-operation in 
power sector

Jun 2010

MoU for carrying out a 
feasibility study for 

interconnection of the India -
Sri Lanka electricity grids 

(Signed among GOSL, GOI, CEB & PGCIL)

Nov 2014

SAARC Inter -
governmental 

Framework Agreement 
on Energy Cooperation

20th Sep 2014

Indo -Nepal 
Power 
Trade 

Agreement

Apr 2014

Inter -Governmental 
Agreement between 
Bhutan and India on 
development of JV 

Hydropower Projects

5th December,2016

Guidelines on 
Cross Border 

Electricity 
Trade (CBTE) 

issued

16th Feb 2017

CERC draft 
notification 

on CBET 
Regulations 

Aug 2018

Indo -Nepal 
Power exchange 

5 MW in initial 
Years

1971

Nepal-India Power 
Exchange 

Committee(PEC)-
constituted 

1992

** http://www.mea.gov.in/bilateral-documents.htm?dtl/6349/agreement

1961*

Jaldhaka agreement 
Indo -Bhutan 
hydropower 
cooperation

* http://www.mfa.gov.bt/rbedelhi/?page_id=28

Agreement between Govt. of 
India and Royal Govt. of Bhutan 
on Tala Hydro Power Project -

1020 MW-first unit commissioned on July 31, 

2006 & last unit on March 30, 2007

5th Mar, 1996  

Ministry of 
Power 

Designates 
Nodal agency 

for CBTE

14th December,2016 6th June 2017

NEPRA 
(Import of 

Electric Power 
Regulations)

20th Sept, 2011

MoU on CASA 1000 
Project *** signed among 

4 participating 
countries

(Project was conceived
in 2008 )

***When complete, the full CASA-1000 transmission lines will move electricity at high voltages between the Kyrgyz Republic and Tajikistan (the first 477 kms) and from Tajikistan to Afghanistan and Pakistan (the next 750 kms). http://www.casa-1000.org/4.%20Bishkek%20MoU%20ENG%20(Signed%20Sep%2020,%202011).pdf, CASA-1000 Power Project Inaugurated In 
Tajikistan on 12th May,2016 - https://www.rferl.org/a/tajikistan-afghanistan-kygyzstan-pakistan-casa-power-project-inaugurated/27729921.html

April,2015

Core project
agreements viz. Master 

Agreement and the Power 
Purchase Agreements between 

4 participating countries

MoU on 
Cooperation in the 

field of Power 
Sector signed 

Myanmar & India 

October ,2016

Kosher treaty 
between Nepal & 

India

1954

52 Years

8 Years

MoU on 
BIMSTEC 

Grid 
Interconnect

ion

31st Aug 2018

New 
CBTE 

Guidelin
es 

Issued 

Dec 2018

CERC Notifies 
(Cross Border 

Trade of 
Electricity) 

Regulations, 2019.

8th March, 2019

CEA-Draft 
Conduct of 
Business 

Rules (CBR)  
for CBTE. 

April, 2019

http://www.casa-1000.org/4.%20Bishkek%20MoU%20ENG%20(Signed%20Sep%2020,%202011).pdf
https://www.rferl.org/a/tajikistan-afghanistan-kygyzstan-pakistan-casa-power-project-inaugurated/27729921.html
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Changing Mindset 
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Earlier -Promoting Cross Border Electricity Trade (CBET) 

Preconceived Notions and Dominant Thoughts 

Ç CBET only when county in Surplus 

Ç No need of Comprehensive Regulatory framework  or regional 
institutions , Ad hoc measures are fine

Ç Restrict electricity imports for Energy security

Ç No need of Regional Approach and Planning 

Ç Notion of Not getting the benefits of Export -Won't get a fair 
deal

Ç Geo-Politics rather than Economics the Driver

Ç No Consensus on Trilateral Approach 

Ç Limited Market Approach
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Dialogue, Engagements and developing Understanding 
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Now- Evolution : Promoting Cross Border Electricity Trade (CBET) 

Changed/Changing Thoughts 

Ç CBET can Happen by Exploiting Diversity , absolute  Surplus not a pre-
conditions  

Ç Clear need of Comprehensive Regulatory framework  or regional 
institutions , Ad hoc measures are not fine, It negatively impacts 
Investment 

Ç Energy security continue to be a concern, but energy interdependence is 
a better approach 

Ç Clear need of Regional Approach and Planning 

Ç Can get a fair deal, Learning the art of deal making. 

Ç Mix of Geo-Politics and Economics the Driver

Ç Consensus on Trilateral Approach 

Ç More Market Approach , Renewable Energy Trade

Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Rajiv Ratna Panda, Technical-Head /SARI/EI/IRADE
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Cross Border Electricity Trade 
in South Asia:

Future Outlook- Key Trends  

Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Rajiv Ratna Panda, Technical-Head /SARI/EI/IRADE
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Future Outlook- Trend-1 
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Power system and Market Integration evolution across the Globe  

Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Rajiv Ratna Panda, Technical-Head /SARI/EI/IRADE

Establishing 
Bilateral 

Connections , 
bilateral Market 

Moving towards 
Trilateral/Quadrilat
eral  Connection,  
Trilateral Market 

Developing Sub 
regional  Grids, Sub-

Regional Power Market 

Fully Interconnecting 
sub regional Grids and 
Creating Common Grid 

and Unified Market   

SA CBET Future Outlook-Trend-1:-Moving from Bilateral to Tri/Multilateral and Market Integration
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Future Outlook- South Asia Power Grid: Transmission Capacity- 2036/2040  

South

West
South Asia

Current Power Installed

Capacity 418 GW 

North

East

North East 

Bangladesh

Bhutan

SOUTH ASIA POWER GRID 

All Fig are in MW

Nepal

Sri 
Lanka

Complied from CEA-Perspective Transmission Master Plan, Bangladesh - PSMP-2016, Other Sources 1Bangladesh -India Bheramara ðBaharampur -Existing 500 MW

2 From Nepal 1,000 by 2030 Power import by using Case 3 T/L (upgrade to 765kV AC)
and From Nepal (Purnea -Barapukuria ), 1,000 by 2025, Power import by using Case 3 T/L
(initially 400kV AC) 3 Bhutan -Bangladesh via -_India 1000 MW -Bongaigaon / Rangia -Jamarpur1,000 by 2030 -Power import from Bhutan
4 400 MW by 2020 ( 100 MW existing) Construction of HVDC (500MW) in Comilla Construction of HVDC (500MW) in Comilla S/S. Some load (100 MW) in Comolia (N) S/S will be

disconnected from Indian System 5 1000 MW by 2023 and 1000 MW by 2025 ( Power Import Using Case 2 T/L (Ñ800KV HVDC) 6 1000 MW by 2030 Bibiyana -Meghalaya (PSPP)

Additional 43.8 GW Cross Border 

Grid Interconnection  by 2036

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 

7 At the Proposal Stage , detailed planning to be done .

ÇSA- 418 GW power system. One of the Largest.

Ç India 3rd Largest Producer & Consumerof Electricity 
in the World. 

ÇSA Power Trade is on an  upward Trajectory, 
doubled since 2012. ( 3500 MW currently) 

Ç In addition to bilateral , trilateral power trade are 
also being envisaged.

ÇBangladesh Master Plan*- envisaged  to import 
from Bhutan and Nepal through India.

Ç Power import from Bhutan, 500 by 2032, 500 by 2034 
(Bongaigaon/ RangiaςJamarpur)

Ç Power import from Nepal, 500 MW 2031, 500 by2035 
and 500 MW by 2038. 

* ( Low case scenario) Source: https://mpemr.gov.bd/assets/media/pdffiles/FR_PSMP_revised.pdf
Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Rajiv Ratna Panda, Technical-Head /SARI/EI/IRADE

http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
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Bangladesh Power Import  as per Master Plan -2016 from SA countries 
High case Low  case

Source: https://mpemr.gov.bd/assets/media/pdffiles/FR_PSMP_revised.pdf
Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Evolution of Cross Border Electricity Trade in South Asia and Future Outlook Rajiv Ratna Panda, Technical-Head /SARI/EI/IRADE
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Limited Bilateral 
Power System 
and Market 
Integration 

Moderate  
Integration-

Trilateral/Quadrilat
eral 

Interconnection ( 
Transitional Stage) 

Multilateral 

Deep Integration 
ςMultilateral 
Power Trading 

Unified Regional 
Power Market 

ωSAPowerTrade( India-Nepal,India-Bhutan,India-Bangladesh), ASEANPowerTrade:-Thailandimports from LaoPDR,Chinaimports from Myanmar,

MalaysiaςSingapore; powerflows- unidirectional andbidirectionalҭ .

ωPhysicalinterconnectionbetweentwo countries,Bilateral agreementsgovernments,Desireto moveto Multilateral

ωTradingArrangements:- Long-term, bilateral, over the-counterόh¢/ύ Σpowerpurchaseagreements(PPAs).

ωHarmonisationPhilosophy: Simplerulesagreedbilaterally for the operationof the interconnectedsystem.

ωASEAN - Lao PDR, Thailand, Malaysia, Singapore(LTMS) Trade

ωTrilateral as a Pilot initiative for moving towards Multilateral, LTMS governments signed an MoU

ωThailandactingasthe transit, or wheelingcountry- EnergyPurchaseandWheelingAgreement, wheelingchargemethodology

ωHarmonisation Philosophy : Building on the Existing Frameworks so that it is acceptable to all.

ωCentral AmericaPower Market, SouthAfrican Power Pool- With national utilities/other participants
choosingwhether& how muchto trade regionally; Multilateral, multidirectionaltrade.

ωLong-term PPAs supplemented with short-term wholesale markets, Harmonisation of market rules, grid 
codes, and transmission tariffs  

EUROPE : Harmonised Power Market - EU member countries retain full control
over domestic power system operations and planning, but are able to trade with one another
utilising different, but functionally identical, power market platforms (the power exchanges). 
Regional Harmonisation for cross border ςNetwork code , transmission pricing   

ÅUSA-PJM -unified power market and system operations- responsible 
for organising electricity markets and for co-ordinating dispatch 
across all generatorswithin its service territory.

ÅRegional market and system operators and harmonisation of market 
rules, grid codes, and transmission tariffs. Reference - IRENA (2019), Innovation landscape brief: Regional markets, International Renewable Energy Agency, Abu Dhabi

IEA (2019), "Integrating Power Systems across Borders ", IEA, Paris, www.iea.org/publications/reports/integratingpowersystemsacrossborders/

IEA (2019), "Establishing multilateral power trade in ASEAN", IEA, Paris, www.iea.org/publications/reports/EstablishingmultilateralpowertradeinASEAN/.
LƴǘŜƎǊŀǘƛƴƎ {ƻǳǘƘ !ǎƛŀΩǎ tƻǿŜǊ DǊƛŘ ŦƻǊ ŀ {ǳǎǘŀƛƴŀōƭŜ ŀƴŘ [ƻǿ /ŀǊōƻƴ CǳǘǳǊŜΣ https://www.unescap.org/sites/default/files/Integrating%20South%20Asia%E2%80%99s%20Power%20Grid%20for%20a%20Sustainable%20and%20Low%20Carbon%20Future_WEB.pdf

Power System and Market Integration Models-International Experiences  

http://www.iea.org/publications/reports/integratingpowersystemsacrossborders/
http://www.iea.org/publications/reports/EstablishingmultilateralpowertradeinASEAN/
https://www.unescap.org/sites/default/files/Integrating%20South%20Asia%E2%80%99s%20Power%20Grid%20for%20a%20Sustainable%20and%20Low%20Carbon%20Future_WEB.pdf
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Å PJM

Å Nord Pool

Å European Union Internal Energy Market

Power System and Market Integration Models-International Experiences   

ωThailand imports from Lao PDR, Bangladesh ςIndia 
Power Trade 

ωChina imports from Myanmar 

Bilateral, unidirectional 
power trade

ωMalaysiaςSingapore (non-ŦƛƴŀƴŎƛŀƭύΣ ¦{! ҭ .ŀƧŀ 
California, Mexico

ωNepal-India , India-Bhutan 

Bilateral, bidirectional 
power trade

ωSouthern African Power Pool (SAPP)

ωSIEPAC (Central America) 

Multilateral, multidirectional 
trade among differentiated 

markets

Multilateral, multidirectional 
trade

among harmonised markets

Unified (pooled) market 
structure, 

differentiated operations

Unified market and 
operations

Reference - IEA (2019), "Integrating Power Systems across Borders ", IEA, Paris, www.iea.org/publications/reports/integratingpowersystemsacrossborders/
IEA (2019), "Establishing multilateral power trade in ASEAN", IEA, Paris, www.iea.org/publications/reports/EstablishingmultilateralpowertradeinASEAN/.

Harmonization 

Complete 
Integration,  
Uniform and 

Single 
System 

Interconnected , Interdependent 
but retain their independence

http://www.iea.org/publications/reports/integratingpowersystemsacrossborders/
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Future Outlook- Trend-2 
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Significant Climate Change Challenge-India 
Four Nations -60% of Global Co2 Emission from 

Fossil Fuel ( 2017) Combustion   

Though Per Capita it is less 

source: /ƭƛƳŀǘŜ 9ƳŜǊƎŜƴŎȅ /ƻt нрΥ LƴŘƛŀ ƛǎ ǘƘŜ ƻƴƭȅ ƳŀƧƻǊ ŜŎƻƴƻƳȅ ǘƻ ōŜ Ψн ŘŜƎǊŜŜ ŎƻƳǇŀǘƛōƭŜΩ, Fossil CO2 and GHG emissions of all world countries 2019 Report-JRC SCIENCE FOR POLICY REPORT -
https://edgar.jrc.ec.europa.eu/booklet2019/Fossil_CO2andGHG_emissions_of_all_world_countries_booklet_2019report.pdf

https://www.downtoearth.org.in/news/climate-change/climate-emergency-cop-25-india-is-the-only-major-economy-to-be-2-degree-compatible--68007
https://edgar.jrc.ec.europa.eu/booklet2019/Fossil_CO2andGHG_emissions_of_all_world_countries_booklet_2019report.pdf
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Significant Climate Change Challenge-India 

source: Fossil CO2 and GHG emissions of all world countries 2019 Report-JRC SCIENCE FOR POLICY REPORT -https://edgar.jrc.ec.europa.eu/booklet2019/Fossil_CO2andGHG_emissions_of_all_world_countries_booklet_2019report.pdf

https://edgar.jrc.ec.europa.eu/booklet2019/Fossil_CO2andGHG_emissions_of_all_world_countries_booklet_2019report.pdf
https://edgar.jrc.ec.europa.eu/booklet2019/Fossil_CO2andGHG_emissions_of_all_world_countries_booklet_2019report.pdf


20

14%

56%

7%
2%

8%

10% 3%

INDIA POWER INSTALLED CAPACITY (MW) IN OCT. 2019

Hydro * Coal + Lignite Gas Nuclear
Solar Wind Biomass

9%

32%

3%
2%

36%

17%
1%

INDIA POWER INSTALLED CAPACITY (MW) IN 2030 **

Hydro * Coal + Lignite Gas Nuclear
Solar Wind Biomass

364 GW 831 GW

* including small hydro

* including small 
hydro of 5000 MW 
and hydro imports 
of 4356 MW

** As per CEA-
DRAFT REPORT 
ON OPTIMAL 
GENERATION 
CAPACITY MIX -
2029-30, FEB 2019 

RES (Hydro+ Solar+ Wind)= 118 GW(32%)  RES (Solar+ Wind)=68 GW (18%) 
RES (Hydro+ Solar+ Wind)= 513 GW (62%) RES (Solar+ Wind)=440 GW (53%) 

http://cea.nic.in/reports/others/planning/irp/Optimal_generation_mix_report.pdf
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Likely Installed capacity by the end of 2029-30 

Source:  As per CEA-DRAFT REPORT ON OPTIMAL GENERATION CAPACITY MIX -2029-30, FEB 2019 Source:  As per CEA-DRAFT REPORT ON OPTIMAL GENERATION CAPACITY MIX -2029-30, FEB 2019 

http://cea.nic.in/reports/others/planning/irp/Optimal_generation_mix_report.pdf
http://cea.nic.in/reports/others/planning/irp/Optimal_generation_mix_report.pdf
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Regional Hydro Power can help in Renewable Integration and Grid Balancing 

South

West

North

East

North East 

Bangladesh

Bhutan

Nepal 
Afghanistan

Sri 
Lanka

Nepal

Bhutan

Hydro Power 
Regional 
Balancing 

27 GW Jaisalmer

Complex

34 GW Kutch Complex

44 GW Maharastra

Satara & Sangali Complex

19 GW Karnataka 

Chitradurga Complex

54 GW Tamilnadu

Udumalpet & Kayathar Complex

20 GW AP

Urvakonda & Kondapuram Complex

ÅRole of Cross Border Hydro in Renewable Integration and   
Grid Balancing.

ÅIndia RE Target -175 GW by 2022

ÅtǊƛƳŜ aƛƴƛǎǘŜǊ aƻŘƛ ŀƴƴƻǳƴŎŜŘΣ άάǿŜ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ƻǳǊ  
renewable energy capacity to much beyond 175 GW & 
ǿŜ ŀǊŜ ŎƻƳƳƛǘǘŜŘ ǘƻ ǘŀƪŜ ƛǘ ŦǳǊǘƘŜǊ ǘƻ прл D²Φ ϝέ

ÅHydro share in India has been declining over the years 
(45% in 1970 to Apprx12 % in 2019)

ÅNational Electricity policy (GoI), spinning reserves at 5%**. 

Developing Regional Ancillary Market- India has started  
ancillary market

Myanmar

Source:  * While the timing is unclear, recent government reports indicate 2030 as the target year for the 450 GW target. CEAΩǎ National Electricity Plan (NEP) 2018 had already projected a higher share of renewables (44%) compared to coal (38%) in 2027,CE!Ωǎdraft report on Optimal Generation Capacity Mix for 2029-30, renewable energy sources (solar + 
wind) installed capacity will become 440 GW by the end of year 2029-30 which is more than 50% of total installed capacity of 831GW.  **with *275 GW generating capacity  and nearly 150 GW peak  demand , Technical Committee for "Large Scale Integration ofRenewable Energy, need for balancing, Deviation Settlement Mechanism (DSM) and associated 
issues" 

https://c/Users/ajaiswal/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/0BQZ15HV/OPTIMAL%20GENERATION%20CAPACITY%20MIX%20FOR%202029-30
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Five Year Vision Document for Power Sector  

ActionPlanFramework Power Markets

Very Significant Reforms for Power 
Market  has been Proposed in the 
above Draft Document ςIndian 

Power Market 2.0

Source: https://www.eqmagpro.com/five-year-vision-document-for-power-sector/
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