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ey Policy & Regulatory Development\

Agreement between Govt. of
India and Royal Govt. of Bhutan Agreement between Govt. of

' History of evolution of Energy Cooperation, CB

Agreement between Govt. of India
Jaldhaka agreement  Indo -Nepal and Royal Govt. of Bhutan on  Nepatindia Power on Tala Hydro Power Project India and Royal Govt. of
Power exchange Chuka hydro power project to Exchange 1020 MWciirst unit commissioned on July 31, M
. g 2006 & last unit on March 30, 2007 BhUtan on cooperatlon In
Committee(PEE) Hydroelectric Power
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5 MW in initial India( Plant Inaugurated on October 21, 1988)
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MoU on CASA 1000
MoU between Govt. of India MoU for carrying out a Project ++ signed among Inter -Governmental Indo -Nepal governmental
and Govt. of Bangladesh, on _ feaS|b|I_|ty study for _ 4 participgting ggf?emené tlaeé\_/veen Power Framework Agreement Agreement and the Power
cooperation in power sector interconnection of_ t_he In_dla - countries utan and India on Trade on Energy Cooperation Purchase Agreements between
\ (500 MW trade startedon5 Sri Lanka electricity grids (Pr"'e‘*‘ﬂ;“‘;;gg’;ce"’ed development of JV Agreement 4 participating countries
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Nodal agency ectric POWer  .q_gperation in Interconnect es ectricity)
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India and Nepal Sector Si d Trade (CBTE
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casa-1000.0rg/4.%20Bishkek%20MoU%20ENG%20(Signed%20Sep%2020,%202TASABO0 Power Project Inaugurated In

5Bt

'When complete, the full CASA000 transmission lines will move electricity at high voltages between the Kyrgyz Republégikisthfi (the first 477 kms) and from Tajikistan to Afghanistan and Pakistan (the next 7

https://www.rferl.org/a/tajikistan-afghanistarkygyzstarpakistancasapower-projectinaugurated/27729921.html|

* http://www.mfa.gov.bt/rbedelhi/?page_id=28
http:/iwww.mea.gov.in/bilateral-documents.htm?dtl/6349/agreement  Tajikistan on 12 May,2016-


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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Earlier-Promoting Cross Border Electricity Trade (CBET

Preconceived Notions and Dominant Thoughts

C CBET only when county in Surplus
C No need of Comprehensive Regulatory framework or regiona
iVe d institutions , Ad hoc measures are fine
once
Prec:' — C Restrict electricity imports for Energy security
Notions & § | — . _
: ant 1‘ — | C No need of Regional Approach and Planning
Domin

GeoPolitics rather than Economics the Driver

ts C Notion of Not getting the benefits of ExporiVon't get a fair
Thou h deal
G

No Consensus on Trilateral Approach

C Limited Market Approach
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Now- Evolution : Promoting Cross Border Electricity Trade (CBE

Changed/Changing Thoughts

G

G

G

O 0O 0 O 0O

CBET can Happen by Exploiting Diversity , absolute Surplus nota pre
conditions

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

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

Clear need of Regional Approach and Planning
Can get a fair deal, Learning the art of deal making.
Mix of GegPolitics and Economics the Driver
Consensus on Trilateral Approach

More Market Approach , Renewable Energy Trade
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In South Asia:
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Future Outlook Trend-1
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C SA 418 GWpower system. One of the Largest.

= Additional 43.8 GWCross Border
\\;A Grid Interconnection by 2036
» ,

C India 3 Largest Producer & Consumef Electricity
In the World.
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C In addition to bilateral ,trilateral power trade are b Ut A \\<

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

<

F ! . ®
also being envisaged. e — West

2 Bhutanindia 17100 i
3 India-Sri Lanka 1000 SOUt Sla

. : | S Jo00 Current Power Installeg
C BangladesiMaster Plan* envisaged tamport T Capacity’ 418G
from Bhutan and Nepathrough India. | =R "
7Ida—Pkt 1000 k \ %/
C Power import from Bhutan, 500 by 2032, 500 by 2034z ux Souith |
BongaigaoiRangiacJamarpu i?%i"fﬂianma 1500 | ‘
WAl T = Al Fig are in MW

C Power import from Nepal, 500 MW 2031, 500 by2035 shps's . :
and 500 MW by 2038. Complied from CEA-Perspective Tr. nsmlssmnMaste;;Ian Bangladesh - PSMP2016, Cuer Sources

1Bangladesh -India Bheramara 6Baharampur -Existing 500 MW

2 From Nepal 1,000 by 2030 Power imp ort by using Case 3 T/L (upgrade t 765kV AC)
and From Nepal (Pur -Barapukuri )1000by2025Permprtby gC e 3 T/L
( nitially 400kV AC) BBh ta B ngladesh via -_Ini d 1000 MW -Bongai angia J map r1,000 by 2030 -Power import from Bhutan 13
4400 MW by 2020 ( 100 MW existing) Con: t ction of HVDC (SOOM\N) C mII Construction of HVDC (500MW) in Comilla S/S Some load (100 M\N) n Comolia (N) S/Swill be
/ ) ) ) disconnected from Indian Syst t em 5 1000 MW by2023 and 1000 MW by 2025 ( Power Imp ort Using Case 2 T/L (N800KV HVDC) 61000 MW by 2030 Bibiyana -Meghalaya (PSPP)
* (Low case scenari®ource: https://mpemr.gov.bd/assets/media/pdffiles/FR_PSMP_revised.pdf 7At th Proposal Stage dt iled plan g to be don
Evohition of Croce Rardar Elactricityy Trade in Sanith Acia and Enitrire Ohrnitla l( aliitinn Af P c Rardar ElactricihnTtith dicin Snd £ A Miitlanlk Rainvy Ra nda TerBdo=d /ISARI/ENIRADE


http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
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AUSAPJIM-unified power market and system operationgesponsible
for organising electricity markets aridr co-ordinating dispatch
across all generatorwithin its service territory.

ARegional market and system operators and harmonisationarket
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 ", IEAyRarisea.org/publications/reports/integratingpowersystemsacrossborders/ 1
IEA (2019), "Establishing multilateral power trade in ASEAN", IEA yRarisga.org/publications/reports/EstablishingmultilateralpowertradeinASEAN/

LYGSaNIdAy3 {2dzikK ! aAF Q& t 26 SN DNE/Rw.FeRaNdositesidfiadzdedinleahiyfiokods ofith@20akiay Resofo@odop oerb DB Roofors Badlzis MR ehanasacarbons20Future WEB pdf



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

Power System and Market Integration Modelaternational Experiences

Ve N
Bilateral, unidirectional
power trade

“wThailand imports from Lao PDR, Bangladesindia
Power Trade

wChina imports from Myanmar
\\k_ _/’I
N

' . - . | i i . ~ . ! I | 3 )
Bilateral, bidirectional “@;li?gféismgzggre A e (! T el
power trade wNepatindia , IndiaBhutan
\_ 4
Ve Y
Multilateral, multidirectional
trade among differentiated

wSouthern African Power Pool (SAPP)
wSIEPAC (Central America)

markets
A 4
/ . - . - \
Multilateral, multidirectional ~
trade A European Union Internal Energy Market
among harmonised markets
/ . "
» \ Harmonization
Unified (pooled) market -
structure, A Nord Pool
differentiated operations
4
- Interconnected , Interdependent
Unified marketand ;. } but retain th@ifindependence
operatlons
&
" Long { : Day Intra day Real time : *. Ancillary
Reference IEA (2019), "Integrating Power Systems across Borders ", IEAyRawisea.org/publications/reports/integratingpowersystemsacrossborders/ ~mLERN ferm % \ Ahoad oD Makot

IEA (2019), "Establishing multilateral power trade in ASEAN", IEA, Paris, www.iea.org/publications/reports/EstablishiegahpdtivertradeinASEAN/.
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Four Nations-60% of Global Co2 Emission from
Fossil Fuel (2017) Combustion

Fossil CO7 emisstons by sectot
Power Industry M Other industrial combustion  Buildings B Transport B Other sectors & &5

-C02 -C02 GDP India
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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 Challenrpelia
2018 vs 1990 (CO2)  2015vs 1990 (GHG) 2015 vs 2005 (GHG)

T e
’h Otherindustrial = 3090 A 6% A

Buldings AT +121% A s A e
D mepor AT 43y AT 1293 A
Ba

Other sectors / +293% / +53% / +22%

e: FosslCO2 and GH&missions o&ll world countries 201ReportJRC SCIENCE FOR P®HR®R ttps:/edga ec.europa.eu/booklet2019/Fossil_CO2andGHG e s_of all_world countries_booklet 2019report.pd
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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
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INDIA POWER INSTALLED CAPACITY (MW) IN OCT. 2019 INDIA POWER INSTALLED CAPACITY (MW) IN 2030

** As per CEA
DRAFT REPOR

ON OPTIMAL
GENERATION
CAPACITY MiX

202930, FEB 20

m Hydro * m Coal + Lignitem Gas m Nuclear "
m Solar m \Wind m Biomass m Hydro * l Coal + ngnltel Gas o Nuclear
H Solar hyd 30 So00 MW

RESor sow wrol 18 GWB2%6) RESoar wnd68 GW (18%)  BR0T o B o) RIS omd40 GW (530/4Rmerm

ncluding small hydro


http://cea.nic.in/reports/others/planning/irp/Optimal_generation_mix_report.pdf
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LIKELY INSTALLED CAPACITY (MW) IN 2029-30 LIKELY GROSS GENERATION (MU) IN 2029-30

Biomass,10,000, 1%
|

Hydro,73,445, 9%
Wind, 140,000, 17% y ’ Nuclear

—

- 4%

Solar

Coal, 266,827,

/_ 32%
Wind
12%

Coal
50%

Hydro —
8%
| \ Gas,24,350, 3% |
Biomass / Gas
Solar, 300,000, 36% 0 0
y SV Nuclear, 16,880, 1% 2%
0
Source:As per CEARAFT REPORT ON OPTIMAL GENERATION CAPAIDAX30/KEB 201/8 Source:As per CEARAFT REPORT ON OPTIMAL GENERATION CAPAIDAYIRIREE 2019
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http://cea.nic.in/reports/others/planning/irp/Optimal_generation_mix_report.pdf
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.Role of Cross Border Hydro in Renewable Integration and
Grid Balancing.

Hydro Power | Mg

Afgharistan .| RegiOnal :
\ . Balancing
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@ 'ndia RE Targetl75 GW by 2022
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renewable energy capacity to much beyond 175 GW &
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CompJex q N

d\Hydro share in India has been declining over the years ;, o\ Kutch copiox
(45% in 1970 tApprx12 % in 2019) 44 GW Mariheis

Satara & Sangali Complex

20 GW AP

akonda & Kondapuram

N 7
L 5\ .\ /‘
AL

_ nar
V) A °

4 GW Tamilnadu
y Ud|Um Ipet & Kayathar Complex

. Developing Regional Ancillary Marketndia has started \
ancillary market 0

‘National Electricity policyGol), spinning reserves at 5%**. 19 GW KarRataka
Chitradurga Complex

22
Source: * While the timing is unclear, recent government reports indicate 2030 as the target year for the 450 GW tafpfatdBal Electricity Plan (NEP) 2018 had already projected a higher share of renewables (44%) compared to coal (38} irt@&#report on Optimal Generation Capacity Mix for 2€89 renewable energy sources (solar +
wind) installed capacity will become 440 GW by the end of year-3028hich is more than 50% of total installed capacity of 88%. **with *275 GW generating capacity and nearly 150 GW peak demand , Technical Committee for "Large Scale Intégratiwalue Energy, need for balancing, Deviation Settlement Mechanism (DSM) and associat

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

Very Significant Reforms for Power
Market has been Proposed in the
above Draft Document Indian
Power Market 2.0

Source: https://www.egmagpro.com/fivgearvisiondocumentfor-power-sector/ 23



