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Overview South Asia Regional Initiative for Energy

Integration (SARI/EI) Program
(Extended Phase 2018-2022)
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' Overview South Asia Regional Initiative for Energy Integration (SARI/El) Program ‘

@ sARI/Eisa long standing program of USAID started in the year 2000.
8 SAARC

@ Program has consistently strived to address energy security in South Asia by focusing COUNTRIES

1) Cross Border Energy Trade
2) Energy Market Formation and
3) Regional Clean Energy Development.

O Phase IV (Extended Phase 2018-2022): Key Activities: Expected Development Outcomes:
& Harmonize Policy, Legal and Regulatory Issues (Task Force-1)
& Advance transmission interconnections (Task Force-2)
@& Establish South Asia Regional Electricity Markets (Task Force-3)
& Transfer clean energy innovations to the region
& Expand SARI/EI technical studies to South East Asia (BIMSTEC region)
@ Socialize power trade benefits to create public consensus and support through Think Tank Forum (TTF)
& Analytical study to assess the potential of gas for regional energy cooperation.

& Develop Skilled Workforce to support regional projects

Presentatio

n on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Key Activities Mr. Pankaj Batra, Project Director & Rajiv Ratna Panda/Head-Technical/SARI-EI-IRADE
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Objective of the SAFIR Working Group

Presentation on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Key Activities Mr. Pankaj Batra, Project Director & Rajiv Ratna Panda/Head-Technical/SARI-EI-IRADE
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\  Objective of the SAFIR Working Group

The SAFIR Working Group works on

j Enhancing Regulatory
y 74 Cooperation to Facilitate
" Knowledge sharing;

Addressing Cross cutting
Energy/Electricity Regulatory
Issues and Capacity Building in
§ South Asia;

Facilitate transparent
regulatory framework,
promoting investment in the
South Asia Region.
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To provide inputs on policy & regulations/regulatory opinions/regulatory guidelines and
. to develop model regulations.

Presentation on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Key Activities Mr. Pankaj Batra, Project Director & Rajiv Ratna Panda/Head-Technical/SARI-EI-IRADE
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= . Prepare South Asia Energy/Electricity Regulatory Compendium.

Presentation on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Key Activities Mr. Pankaj Batra, Project Director & Rajiv Ratna Panda/Head-Technical/SARI-EI-IRADE
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Key Activities of the SAFIR Working Group
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| Key Activities of the SAFIR Working Group ‘

** Study /Research on South Asia energy/electricity regulations to develop regulatory
pathway/Road Map for Electricity/Energy exchange and Energy Cooperation (EC) in
South Asia.

** Organizing “South Asia Energy Sector Training and Capacity Building program on energy
regulation for Energy Cooperation and exchange of electricity in South Asia “

@ @
o ([ 4
** South Asia Energy/Electricity Regulatory Compendium. .ﬂ.

Working group

** SAFIR-Regulatory newsletter and web portal “South Asia Energy/Electricity Knowledge
Resource Database”

¢ Organizing two/three meetings of SAFIR Working Group.
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Study /Research on South Asia energy/electricity regulations under
SAFIR Working Group
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Study /Research on South Asia energy/electricity regulations

Two studies are proposed to be conducted by the SAFIR Working Group

- Regulatory interventions for Grid discipline and Grid reliability in the
South Asian region and

J Study Cross Border Trade of Electricity.

(] Study /Research on South Asia electricity/electricity regulations to
develop regulatory pathway/Road Map for Electricity/Energy exchange
and Energy Cooperation (EC) in SA

Presentation on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Key Activities Mr. Pankaj Batra, Project Director & Rajiv Ratna Panda/Head-Technical/SARI-EI-IRADE
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Study/Research on Regulatory interventions for Grid discipline and Grid
reliability in the South Asian region

Objective:

1 To review and analyse all the existing relevant electricity regulations, mechanisms and
technical frameworks with respects to Grid discipline and Grid reliability of each South Asian
Countries both from the perspective of integration/unification of regional grids of domestic
power system of a country as well as cross border power grid integration.

Deliverable :

Detailed set of Regulatory measures/Intervention and Mechanism needed for enhancing Grid
discipline & Grid reliability in SA region along with detailed explanatory memorandum.

Roadmap (regional and country wise) and action plan for implementation of above suggested
Regulatory measures /Intervention.

Time Period : 6 Months from the date of award. will be awarded by December 2019 through a competitive bidding process.
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Study on Cross Border Trade of Electricity

Objective:
[ To review and analyze the load and generation patterns in all neighboring countries and study the
season-wise trade/barter of power between the countries to ensure 24x7 supply to all countries

and optimum utilization of generation assets, including quantification of benefits for all countries.

[ This may also cover planning of generation resources and anticipated import/export for 10 years
ahead.

(d Work out the savings in generation reserves for all countries, with the objective of providing 24x7
supply to all consumers.

U Calculate the reduction in cost of supply for each country.

Time Period : 3-4 Months from the date of award. Study is expected to start by Jan/Feb 2020
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Demand Diversity: Load Profile of Bangladesh, Bhutan, India & Nepal
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Study /Research on South Asia electricity/electricity regulations to develop regulatory
pathway/Road Map for Electricity/Energy exchange and Energy Cooperation (EC) in SA

Objective:

1 To review, study and analyze the existing energy/electricity regulations of each South Asian countries to develop

regulatory pathway/Road Map for Electricity/Energy exchange, cross border electricity/energy trade and Energy
Cooperation (EC) in South Asia.

O Identify and analyze the relevant provisions in all existing energy/electricity regulations that have an impact on
optimal, reliable and economic Electricity/Energy exchange, cross border electricity/energy trade and carry out a
detailed gap analysis for the same, from the perspective of enhanced cross border electricity/energy trade.

O Suggest and recommend the necessary changes/additions or new regulations that is required in the respective

countries’ for advancing Electricity/Energy exchange, cross border electricity/energy trade and Energy Cooperation (EC)
in South Asia.

Time Period : 6 Months from the date of award. ToR Drafted by SARI/EI, Study is expected to start
by March 2020
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South Asia Energy Sector Training and Capacity Building
program on energy regulation for Energy Cooperation
and exchange of electricity in South Asia
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South Asia Energy Sector Training and Capacity Building program on energy regulation for Energy Cooperation
and exchange of electricity in South Asia

Key Topics to be Covered (Regulatory Aspects of
Energy Cooperation and exchange of electricity)

v Transmission Planning

v Coordinated System Operation
v’ Licensing Regimes

v’ Tariff Frameworks

v Grid Codes

v/ Open access

v Transmission Pricing

v Imbalance Settlements

v Power Trading and Power Exchange Mechanism.
v' Power Market Regulations

v' International Experiences

v

Integrated Research and
IRAD e Action for Development

4-5 days Training Programme |

Working Groups Members and ‘
Regulators of South Asian
Countries

Site Visit to Load Dispatch
Centers/Power Utilities etc.

One Training Program in a Year |

Proposed to be held in the Month of March/ApriI 2020



Integrated Research and
IRAD e Action for Development

= USAID

2 "l:;;f FROM THE AMERICAN PEOPLE

SARI/EI

Presentation on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Kev Activities Mr. Pankaj Batra, Project Director & Raijiv Ratna Panda/Head-Technical/SARI-EI-IRADE



Integrated Research and
IRAD e Action for Development

,USAID SARI/EI

FROM THE AMERICAN PEOPLE

SAFIR-Regulatory newsletter

roup: Plan for Implementation of Key Activities Mr. Pankaj Batra, Project Director & Rajiv Ratna Panda/Head-Technical/SARI-EI-IRADE
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SAFIR-Regulatory newsletter

v" Aims to Increase Regulator Knowledge exchange in the SA region

v Track and Compile various Energy Regulatory and Policy Developments in the
Region .

v Analysis on the Energy Regulatory and Policy Developments in the Region.
v' It includes power, oil and gas sector.

v Will be circulated among the Regulatory Commission/policy makers of SA
counters in electronic format. (to be Issued Monthly/Quartely)

Proposed to Start by March, 2020
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Web portal “South Asia Energy/Electricity Knowledge
Resource Database”
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Web portal on “South Asia Energy/Electricity Knowledge Resource

»
Database
Aims to Create a Energy/Electricity Sector Data Base/ Dashboards

Track and Compile various Energy/Electricity Sector Data of the
Region such as ( but not limited to) :

Energy/Power Demand, supply

Energy Balance

Installed capacity ( total and fuel wise)

energy and peak deficits, load sheading

CBET in MW/MWhr, Energy Losses

Per Capita Energy Consumption

Generation and Transmission Projects Planned
Power Market Data

Renewable Energy Related Data

Key Policy and Regulations

SARAR S 520N R S

Proposed to Start by March 2020

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\



Integrated Research and
IRAD e Action for Development

= USAID

L[ f FROM THE AMERICAN PEOPLE

SARI/EI

Presentation on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Kev Activities Mr. Pankaj Batra, Project Director & Raijiv Ratna Panda/Head-Technical/SARI-EI-IRADE



Integrated Research and
IRAD e Action for Development

-, USAID SARI/EI
' South Asia Energy/Electricity Regulatory Compendium |

| Compi|ation has been done For ease of reference, the regulations are classified
under the following categories for each of the countries:

| Current[y is under review and 1. Primary legislation, key policies, rules and guidelines
designing 2. Cross Border Electricity exchange/Trade
3. Technical Standards
4. Grid Code and System Operation
 Documents has been sourced 5. Transmission Investments and Pricing
2 6. Open Access
from respective reg‘”atory 7. Power Trade, Exchanges and Markets
commission websites. 8. Licensing
9. Generation and Transmission Tariffs

* Even though the compendium focuses on regulations that enable, or have the potential to enable energy exchange/trade, it also tries to include relevant primary legislations, relevant
policies and regulations that are not necessarily linked to CBET.

*In case of some of the documents, official / non-official English translations were not available, due to which only the available native language version of such documents are included

** The Compendium serves merely as a collection/compilation of already published/notified electricity regulations for ease of reference with an aim enhance have better
understanding/knowledge sharing about the electricity regulations of SAARC/SAFIR member countries.

tion on Updates on the TOR of the SAFIR Working group: Plan for Implementation of Key Activities Mr. Pankaj Batra, Project Director & Rajiv Ratna Panda/Head-Technical/SARI-EI-IRADE
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SAFIR Working Group Meetings
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| SAFIR Working Group Meetings

Continuous Interaction

We have planned to organized three meetings for the year :
Regular meetings are
essential for ensuing a
Consultative and

participatory process

LY ¥
Serd G el

v' 2" Meeting of SAFIR Working Group in Dec,2019
v’ 3" Meeting of SAFIR Working Group in March ,2020

v' 4" Meeting of SAFIR Working Group in September,2020

* 15t Meeting of SAFIR Working Group held on 15th & 16th May’2018, Hotel Taj Samudra, Colombo, Sri-Lanka
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South Asia Regional Initiative for Energy Integration(SARI/El)

Common Minimum Grid Code for SouthAsia
Mr. Pankaj Batra and Mr. Rajiv Ratna Panda,IRADe

Second Meeting of SAFIR Working Group on
“Regulatory Cooperation to Facilitate Knowledge sharing, addressing Cross cutting
Energy/Electricity Regulatory Issues and Capacity Building in South Asia”
4th Dec, 2019, Hotel Radission, Dhaka, Bangladesh
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Common Minimum Grid Code for South Asia

The Common Minimum Grid Code for South
Asia lays down the rules, guidelines and
standards to be followed by various South Asia
country participants in the system for cross
border trading in electricity, while operating the

power system, in the most secure, reliable,
economic and efficient manner.
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Applicability and Organizational Framework

* Applicable to all countries of South Asia, who get connected to the
South Asia grid through a synchronous or a-synchronous (i.e.
HVDC) connection.

« Each country will initially be represented by a single point of
contact for the initiation of implementation of the Common

Minimum Grid Code.

» Single point of contact will be supported by the relevant Ministry
dealing with power, the Regulator of the respective country, the
transmission agency of the respective country, the system
operator of the respective country and the accounts
settlement/market operator of the respective country.
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Organizational Framework

o Later, to formalize the process of implementation, Regional
coordination bodies need to be formed for South Asia, i.e.
South Asia Forum at the Government level, at the
Regulator level, at the planning body level, transmission
utility level, at the system operator level and at the
accounts settlement/market operator level.

* A South Asia Power Portal would be made for information of
all South Asian countries. This would be maintained by the
South Asia Forum at the planning level.
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* Facilitation of cross border trading of power, while
ensuring secure, reliable, economic and efficient
operation of the grid.

» Facilitation of the coordinated optimal operation of
the South Asian Grid.

» Facilitation of coordinated and optimal maintenance
planning of generation and transmission facilities in the
South Asian grid.
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Structure of the Common Minimum Grid
Code for South Asia

 Connection Code,

* Operating Code,

» Scheduling and Despatch Code and
» Administration of the Grid Code.
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Connection Code
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a)To ensure the safe operation, integrity and reliability of the
connected South Asia grid.

b)Any new country getting connected to the South Asia grid shall
neither suffer unacceptable effects due to its connectivity nor impose
unacceptable effects on the South Asia grid.

c)Any new country seeking connection to the South Asia grid is
required to be aware, in advance, of the requirements for connectivity
to the South Asian grid and also the standards and conditions its
system has to meet for being integrated into the grid.
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 Require to apply for Connectivity to SAFTU.

« SAFTU will carry out system studies and state whether any augmentation in the
transmission system is required.

» Must have provision to implement generation and/or load control mechanisms to
be able to control cross border power flows.

* Must abide by the Regional under frequency load shedding schemes to ensure
commensurate load shedding

* Must abide by the Regional islanding schemes and system protection schemes,
which would be decided by the South Asian Forum of Planning bodies, which are
involved in operation planning.
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Connection Code

* Must ensure installation of Data Acquisition System, disturbance recorders and
sequence-of-events recorder at the interconnection points and other significant
points

* Must ensure robust, redundant and reliable communication between countries, so
that voice and data communication takes place instantly and seamlessly across
countries. This would be mutually decided by the points of contacts of the South
Asian countries.

 Every connection of a country’s system to the South Asian grid shall be covered
by a Connection Agreement between the SAFTU and the national transmission
utility of the country seeking connection.
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Operating Code

* Frequency Band - 49.9-50.05 Hz
« Voltage Band for 400 kV at interconnection point -  380-420 kV
 System Security - Protection Coordination & periodic Protection testing

 Operation liaison.

 Restoration Plans including Black Start.

* Periodic Reports - Daily, Monthly Reports.
 QOutage Planning.
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Scheduling and Despatch Code

 Each country to regulate their generation and/or consumers’ load so
as to maintain their actual drawal from the South Asia grid close to
the above schedule.

* Penalty for violations in accordance with a Deviation Settlement
mechanism.

 Reactive power drawals to be controlled at inter-country connection
points.

» Scheduling and Despatch Procedure.
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Administration of the Grid Code

« Committee for Review of the Grid Code.
» Ultimately, the Forum of South Asia Regulators would do that.
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Thank You!

Pankaj Batra Rajiv Ratna Panda
Email ID: pbatra@irade.org Contact No.: +91- 11- Email ID: raiivratnapanda@irade.org Contact No.: +91-

26692713 SARI/EI/IRADe PROJECT SECRETARIAT 11- 26692713 SARI/EI/IRADe PROJECT SECRETARIAT
B-44, Shivalik, Malviya Nagar, New Delhi-110 017, India B-44, Shivalik, Malviya Nagar, New Delhi-110 017, India
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Evolution of Cross Border Electricity Trade in South
Asia and Future Outlook

Presented by
Rajiv Ratna Panda, Technical-Head, SARI/EI, IRADe

Second Meeting of SAFIR Working Group on
“Regulatory Cooperation to Facilitate Knowledge sharing, addressing Cross cutting Energy/Electricity Regulatory
Issues and Capacity Building in South Asia”
4th Dec, 2019, Hotel Radission, Dhaka, Bangladesh
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Contents
J Evolution of Energy Cooperation, CBET- Key Policy & Regulatory
Development
J Changes Occurred
J Future Outlook

J Way forward
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Evolution of Energy Cooperation, CBET- Key Policy & Regulatory
Development




' History of evolution of Energy Cooperation, CBET- Key Policy & Regulatory Development

Agreement between Govt. of India

Jaldhaka agreement Indo—NepaI and Royal Govt. of Bhutan on
Kosher treaty Indo-Bhutan Power exchange  Chuka hydro power project to
between Nepal & hydropower 5 MW in initial
India

India ( Plant Inaugurated on October 21, 1988)
cooperation

f -

constltuted
b o ] B~ i i B
— — —
1954

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

on Tala Hydro Power Project -
1020 MW first unit commissioned onJuly 31

2006 & last unit on March 30, 2007

Nepal-India Power
Exchange
Committee(PEC)-

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

Hydroelectric Power

{o61s 1971 Mar 1974 ** 1992 5" Mar, 1996 Jul 2006
«---—------—-----------------------------------------_-----------------*
52 Years /
e g& g | &
_ MoU on CASA 1000 SAARC Inter- Core project
MoU between Govt. of India MoU for carrying outa  Project= signed among Inter-Governmental Indo-Nepal governmental agreements viz. Master
and Govt. of Bangladesh, on feasibility study for 4 participating Agreement between Power Framework Agreement _ Agdreement and the Power
. cooperation in power sector interconnection of the India- countries Bhutan and India on Trade on Energy Cooperation Purchase Agreements between
\ ( 500 MW trade started on 5th Sri Lanka electricity grids By el development of JV Agreement 4 participating countries
- October,2013) (Signed among GOSL, GOI, CEB & PGCIL) Hydropower Projects
== l EH.; ‘d %;_ R 9 -
— —— — |
Jan 2010 Jun 2010 20t Sept, 2011 Apr 2014 20t Sep 2014 Nov 2014 April, 2015
Sub-Regi I f
ub-Regiona = Ministe s New  CERC Notifies CEA-Draft
Cooperation between MoL_J on Guidelines on Poweyr CERC draft NEPRA MolL\ljebZtIW; Bhfﬁg-PEnC CBTE (Cross Border Conduct of
Bangladesh, Bhutan, Coo_peratlon in the  Cross B_o_rder Designates notification  (Import of Ban Ialzlesh oh e Guidelin Trade of Business
India and Nepal ) Gl Feer Electricity on CBET  Electric Power o 9 acesh © es Electricity)  Rules (CBR)
Sector signed Trade (CBTE)  Nodal agency co-operation in Interconnect
(BBIN) f Regulatlons Regulat|ons) Issued Regulations, 2019. for CBTE.
Myanmar & India |ssued Or CBTE power sector
Vil _ _ —
;F
Oct 2015 October,2016 5t December,2016  14th December,2016 16t Feb 2017

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

** http://www.mea.gov.in/bilateral-documents.htm?dt|/6349/agreement  Tajikistan on 12th May,2016 - https://www.rferl.org/a/tajikistan-afghanistan-kygyzstan-pakistan-casa-power-project-inaugurated/27729921.html

***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-1000.0rg/4.%20Bishkek%20MoU%20ENG%20(Signed%20Sep%2020,%202011).pdf , CASA-1000 Power Project Inaugurated In

6th June 2017

Aug 2018

315t Aug 2018 8th March, 2019  April, 2019

Dec 2018

/ 4



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

Q CBET only when county in Surplus

Preconceived

Q No need of Comprehensive Regulatory framework or regional
Notions &

institutions , Ad hoc measures are fine
— M|
g A
: e _) a
pominant

ts a Notion of Not getting the benefits of Export -Won't get a fair
Thou h deal
d

Geo-Politics rather than Economics the Driver

Restrict electricity imports for Energy security

No need of Regional Approach and Planning

No Consensus on Trilateral Approach

Limited Market Approach
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Dialogue, Engagements and developing Understanding

61 Private
Sector 25
Around 1600 participants Participants
other from

research
Institutions

Participants

15 Diplomats/ Around 2000 17 Think
Ambassadors Tanks
Stakeholders
engaged in
10 -
Participants d Ifferent 61
from Regulators
ADB/World workshops participated
Bank
10 SAARC o2
and Ministry/Pol
BIMSTEC 10 icy Makers

Participants
from USADI

3 AS

16
TF1/TF2
reports

30

reports

Reports

4TTF
reports

17 TF1/TF2
Meetings
3 AS 5
Workshop/ TF3/SARPEX
Releases meetings
6 TTF 20 TF1/TF2
Workshop/ 83 Stakeholder
Releases Consultations
Events
2 12
TF3/SARPEX TF3/SARPEX
Workshop/ Stakeholder
Releases Consultations
7TF1/TF2
Workshop/ i

consultations
Releases

7
TF3/SAR
PEX
reports
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Now- Evolution : Promoting Cross Border Electricity Trade (CBET)

Changed/Changing Thoughts

g

g

U

o 0O O 0O O

CBET can Happen by Exploiting Diversity , absolute Surplus not a 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 is
a better approach

Clear need of Regional Approach and Planning

Can get a fair deal, Learning the art of deal making.
Mix of Geo-Politics and Economics the Driver
Consensus on Trilateral Approach

More Market Approach , Renewable Energy Trade
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T ITYNRE YT T

] SA- 418 GW power system. One of the Largest.

——

B Additional 43.8 GW Cross Border
&y

& Grid Interconnection by 2036
3 ‘

orth /
'7

! e
|27 ©

[ India 3" Largest Producer & Consumer of Electricity
in the World.

e B ;Nepo

Nep
Pq,
1 580 - Indlq

00“\
4 ‘ 0 1y

J SA Power Trade is on an upward Trajectory,

ilfo
doubled since 2012. ( 3500 MW currently) e 4

M In addition to bilateral , trilateral power trade are
also being envisaged. vme w West

1 Nepal-India 15800

2 Bhl{tan»_lndia 17100 SOU siq
. ) j:;a:n.;:d;hk :::: Current Power Installe

(] Bangladesh Master Plan*- envisaged to import e Capacity 418 G

o 5 India 2000 o 4
from Bhutan and Nepal through India. | =
O Power import from Bhutan, 500 by 2032, 500 by 2034 ==
Bongaigaon/Rangia —Jamarpur i 5

( galg 8 P ) nEv::glnlE\airjh 20 All Fig are in MW

Source: CEA-Perspective

O Power import from Nepal, 500 MW 2031, 500 by2035 i i o

Sources

~
and 500 MW by 2038. Complied from CEA-Perspective Transmission Master Plan, Banglades - , wuier Sources 1Bangladesh-India Bheramara -Baharampur-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 impoi rf by using Case 3 T/L
( nitial |Iy400kVAC 3 Bhutan-Bangladesh via-_In: d 1000 MW-Bongaigaon/Rangia -Ja mc:p 1000by2030P wer import from Bhutan 3
4400 MW by 2020 ( 100 MW oxsin ng) Con: niricfion of HVDC (SOOMW) n Comila Con of HVDC (500MW) in n Gomila 875, Some load (100 MW) in Comolia (N) /S will be
disconnected from India Syt em § 1000MWby2023 d]OOOMWby2025(P wer Imp TU ing Case 2 T/L (+ 800KV HVDC) 6 1000 MW by 2030 Bibiyana-Meghalaya (PSPP)
* ( Low case scenario) Source: https://mpemr.gov.bd/assets/media/pdffiles/FR_PSMP_revised.pdf 7ATTh F’ oposal Sta g , detaile dpl ning to be d

Evahitinn nf Crace RBardar Elartricityvy Trade in SAatith Acia and Einr a Niitlanlk Evvianhitian Af Crac ~redar Ela. ~it+vs Trade in CAatith Acia and Einr a Miitlank R T Ratna Panda ~hnicalll ad /SARI/EI/IRADE


http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
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High.case ‘ _ .+ lLow case
Total 8 500MW | . Arynashal iR Total 7,000MW o érun_a.cﬁa' HPP

Thrghy i ', Thinghy
s Bhutan Kuri-I HPF M\ { AL s Kuri-1 HPP:

I|pu|:duar \ : =W
‘ﬂ"_ =5
‘ ,-ll onga| aan

VA ek 1gha
: HALA

' " Pspp

.....

;;;;;;;

gla

FY2035 Trs ~ - SRR < i N
se 4 4 TeTagen Se ) 4 Twragen
] O )
fuis ™ “Jamarpur 1 .. ) s o i T “Jamarpur Fois e

L

": trst

v 1,000MW |
o @ ™., -
9 Bibiyana_J

Bibiyana

' : P e P
Baharampur () ; Bangladesh | 2o Baharampur () : fBangladesh f ’
. -t H ""’f"i N;"m‘ - . ~ ’; i P"":f N:n‘:‘ - ‘ “

Ly ] erama A\ J.OOOM f ural - iNagar L pherama a N JOOOM ’ura_'

- : 2,00 M\Q o - g 2 ooon o’ = L0
—OEX|st|ng, under construction “0‘9@ o T b mem(O) Existing, under construction éﬂ?y@ (N
«unnsOPlan " togjl'l «uunsO)Plan “Comilla
= = = = ) Proposal 1 “ g == == O Proposal : 3

50km L—01I ‘ ‘%\. 50km L—1 A‘ ‘%\‘5:\-« “

Source: https://mpemr.gov. bd/assets/medla/pdfflles/FR PSMP_ rewsed pdf



* USA-PIM -unified power market and system operations- responsible
for organising electricity markets and for co-ordinating dispatch
across all generators within its service territory.

* Regional 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[gubIlcat|ons[reQorts[EstabhshlngmultlIateralgowertradelnASEAN{
S:) Xo] Inte; 20Grid%20for%20a%20S

Integrating South Asia’s Power Grid for a Sustainable and Low Carbon Future, htt
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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 Models-International Experiences

o Y
|
|

e Thailand imports from Lao PDR, Bangladesh —India
Power Trade

e China imports from Myanmar

Bilateral, unidirectional
power trade

\\k_ _ /

=
/

4

e Malaysia—Singapore (non-financial), USA ¢ Baja
California, Mexico

‘ Bilateral, bidirectional
* Nepal-India, India-Bhutan

power trade

_ _
Ve Y

“:I;I;Zaat:zk m dl::‘;le(jrgﬁiit;::(i‘l e Southern African Power Pool (SAPP)

g e SIEPAC (Central America)
markets

A 4
Ve Y

Multilateral, multidirectional ~

trade *  European Union Internal Energy Market
L among harmonised markets _
/' [ [
| Harmonization
Unified (pooled) market ~
structure, ° Nord Pool
differentiated operations _
/
Interconnected , Interdependent
Unified market and . PIM } but retain their independence
operations
A
, e D B @ @ o =
Reference - IEA (2019), "Integrating Power Systems across Borders ", IEA, Paris, www.iea.org/publications/reports/integratingpowersystemsacrossborders @‘A b g

IEA (2019), "Establishing multilateral power trade in ASEAN", IEA, Paris, www.iea.org/publications/reports/EstablishingmultilateralpowertradeinASEAN/.


http://www.iea.org/publications/reports/integratingpowersystemsacrossborders/
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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/ean =C02/GDP i
30007 /Cap / '| 3 8% > '

us

29.3%+ .
China .
9-6%< ......... ‘
EU

1
-

........................ 4 0-7%

Rest of the
World

25007

Source: European Commission,
Emission Database for Global
Atmospheric Research

1
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Source: European Commission, Emission Database for Global Atmospheric Research

source: Climate Emergency CoP 25: India is the only major economy to be ‘2 degree compatible’, Fossil CO2 and GHG emissions of all world countries 2019 Report-JRC SCIENCE FOR POLICY REPORT
volution 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 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
2018 vs 1990 (CO2) 2015 vs 1990 (GHG) 2015 vs 2005 (GHG)

T T
Otherindusteial - ¥4 3490, A A
Buldings AT +121% A s A e
Taosport AT +348Y AT 1293 A
Othersectors AT +293% A 5w A

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
Evolution of Cross Border Electr icity 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



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 2030 **

** As per CEA-
DRAFT REPORT
ON OPTIMAL
GENERATION

| Hydro * | Coal + Lignite m Gas | Nuclear ,‘ a2
W Solar m Wind W Biomass M Hydro * m Coal + Lignite m Gas (= Nucl*e_ar_
RES (Hydro+ Solar+ Wind)=118 GW(32%) RES (Solar+ Wind)=68 GW (18%) . SOIar . W'nd . BIOmaSS hydrd®f 5000 MW

* including small hydro RES (Hydro+ Solar+ Wind)= 51 3 G W (62 %) RES (Solar+ Wind)=440 G W (53 %) RS

of 4356 MW


http://cea.nic.in/reports/others/planning/irp/Optimal_generation_mix_report.pdf
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LIKELY INSTALLED CAPACITY (MW) IN 2029-30
Biomass,10,000, 1%
|

Hydro, 73,445, 9%
Wind, 140,000, 17%

—

_a

Coal, 266,827,
32%

r

LIKELY GROSS GENERATION (MU) IN 2029-30

Nuclear
4%

Solar

Wind
12%

Coal
50%

Hydro —
" as24,350,3% o |
Bi G
Solar, 300,000, 36% | W

Nuclear, 16,880,

%
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

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://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

Integrated Research and
IRADe Action for Development

USAID

FROM THE AMERICAN PEOPLE

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

Hydro Power | g
Regional i
Balancing

.India RE Target -175 GW by 2022

Prime Minister Modi announced, ““we will increase our
renewable energy capacity to much beyond 175 GW &
we are committed to take it further to 450 GW. *” 27 GWHaisalme | ]

Comptéx q

. Hydro share in India has been declining over the years 34 GW Kutch Cosblex
(45% in 1970 to Apprx 12 % in 2019) 44 GW Mahffastra

Satara & Sangali Complex

1ar

konda & Kondapura

) LY
ABmple

4 GW Tamilnadu
Udumalpet & Kayathar Complex

.National Electricity policy (Gol), spinning reserves at 5%**. 19 GW Karhataka
Chitradurga Comple

e

Source: * While the timing is unclear, recent government reports indicate 2030 as the target year for the 450 GW target. CEA’s National Electricity Plan (NEP) 2018 had already projected a higher share of renewables (44%) compared to coal (38%) in 2027, CEA’s draft 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 831 GW. **with *275 GW generating capacity and nearly 150 GW peak demand, Technical Committee for "Large Scale Integration of Renewable Energy, need for balancing, Deviation Settlement Mechanism (DSM) and associated
issues"

. Developing Regional Ancillary Market- India has started \k
ancillary market @



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

W) GOVERNVENT OF INDIA

AL MINISTRY OF POWER

Action Plan Framework B Power Markets

Five Year \ision Document for Power
Sector

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

28 June 2119

Source: https://www.egmagpro.com/five-year-vision-document-for-power-sector/ 23
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1. Enhance share 2. Make markets
of market traded efficient and

electricity transparent

4. Enhance cross
border trade
through market
products

24

Real Time Market will be a half hourly market (as against the proposal in the discussion paper for an hourly market) Source: https://www.eqmagpro.com/five-year-vision-document-for-power-sector/
Regulating Power Market - Kev features of Power Market regulations - Power Exchange /Raiiv Panda/SARI/EI/IRADE



http://www.cercind.gov.in/2019/draft_reg/RTM-EM-2019.pdf
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Five Year Vision Document for Power Sector- Power Markets

Goal 04 Implementation Roadmap

balancing services from fast response plants such as Hydro

Goal Potential Interventions/ Actions
* Introduce standardized products in Day-Ahead Markets, Intra-
Enhance cross day, Term-Ahead market for cross-border electricity trading —
border trade physical delivery
through market | _ :
oroducts * Introduce products Iin Balancing market for trading of

 Introduction of financial products — futures & derivatives
Goal 03 Implementation Roadmap

Goal Potential Interventions/ Actions
Deepen products in Introduction of Real Time Market (RTM) for improved reliability and
markets to enhance control and better absorption of RE
clean energy Move from regulated to market based mechanism for Ancillary
Services
Inclusion and scale up of innovative models for Dencentralised
Renewable Energy (DRE) based access i
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Moving Towards Market form of Trade

South Asia :
Market Integration Evolution

Legal (G to G, bilateral
agreements, trade of
excess power etc.)

An mix of Long Term, Medium Term, Short term and PX based Trade will be
desirable one for A Journey towards the Vision of a Competitive Power Market

Level of Optimization

Possible -Phases of Derivatives,
Market development financial
for CBET | Products etc.

Level of Reform

spot
Markets on

>
£ exchanges
% i
=
© .
= | 2

Deérhg,!!j! .

Trading

Licence

Level of Energy Cooperation among SAARC Member countries

Level of Standards, Grid Code, System operation, planning (Technical), Policy, Regulatory Harmonization
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SOUTH ASIA POWER GRID ASEAN POWER GRID

Existing-5,212 MW* , On-going (Up to 2021)-3,199-3,269 MW,

Additional 43.2 GW Cross Border
Grid Interconnection by 2036

(Future-2021)-2,074-23,224 MW , Total -28.48 GW -31GW

- Ne
an=North 7/ /Patng,
“najg ) oomye

Sou sia

SoED Wi Current Power Install
1 Nepal-India 15800 oYY
2 Bhutan-India 17000 Ca pqcﬁ t G
3 India-Sri Lanka 500 Tag
India- J
4 Bangladesh 4900
Nepal to

Bangladesh via

T South \

Bangladesh via

3::3::-Pakistan iggg \ A" Fig are in MW

, g, . :
Afghanistan- 500 '
8 Pakistan 1000 e i -
9 Total 43200 it 5
10 By 2036 MW ’ (4 J
11 India -Myanmar 1500 NSNS . Y sl /S SRl NS, L= e ;
Bangladesh - \/
12 Myanmar 500 i 0
Total MW 45200 o y urce: Complied from CEA-Perspective Transmission 's
‘ Master Plan, Bangladesh- PSMP-2016, Other Sources P S O -

Source: CEA-Perspectilve harampur-Existing 500 MW
Transmission Master Plan p 4

. or import by using Case 3 T/L (upgrade to 765kV AC) (IS, -

Bangladesh- PSMP-2016, Other <uria), 1,000 by 2025, Power import by using Case 3 T/L

... Sources, Authors Source ydesh via-_India 1000 MW-Bongaigaon/Rangia -Jamarpurl 000 by 2030-Power import from Bhutan e
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 will be

disconnected from Indian System 5 1000 MW by2023 and 1000 MW by 2025 ( Power Import Using Case 2 T/L (+ 800KV HVDC) 6 1000 MW by 2030 Bibiyana-Meghalaya (PSPP)
7 Thailand — Myanmar : Mai Khot — Mae Chan — Chiang Rai (369 MW). Hutgyi — Phitsanulok 3 (1,190 MW). Ta Sang — Mae Moh 3 (7,000 MW). Mong Ton — Sai Noi 2 (3,150 MW). T T T Emm e X!
 Thailand - Lao PDR (Existing-3,584 MW) - Roi Et 2 - Nam Theun 2 , Sakon Nakhon 2 — Thakhek — Then Hinboun (Exp.) Mae Moh 3 - Nan - Hong Sa , Udon Thani 3- Nabong (converted to 500KV) , Ubon Ratchathani
3~ Pakse — Xe Pian Xe Namnoy g 34 ppR - vietnam (Existing-290 MW) Xekaman 3 — Tranhmy, Xekaman 1 — Pleiku 2 10 Vietnam — Cambodia-Exist-200MW- (New)-Chau Doc — Takeo — Phnom Penh, Tay Ninh — Stung Treng

1 Lao PDR — Camboda-12 T habnd — Camboda (Exist-120 MW)- Aranyaprathet — Banteay Meanchey, Thailand — Cambodia 13. P.Malaysia — Singapore- (Existing-450 MW) Plentong — Woodlands, (2" link

lentong - Woodlands) 14 Thalinand-P. Malaysia (Existing-380 MW) -Sadao - Bukit Keteri, Khlong Ngae — Gurun , Su Ngai Kolok - Rantau Panjang, Khlong Ngae — Gurun (2nd Phase, 300MW)

‘ Status of ASEAN Interconnection Projects by Regions (Updated in Mar 2016)-Existing-5,212 MW , On-going (Up to 2021)-3,199-3,269 MW, Future-20,074-23,224 MW , Total -28,485-31,705 MW

1600 MW
Sarawak- P.Mabysa /

2

Source: HAPUA Presentation

ASEAN+ South Asia Power Grid -Will be one of the world's Largest Integrated Trans-Regional Power System by 2040 = 1996 GW ( 1367* GW + 629** GW)

Source: _India-IEA
Disclaimer: By making anv reference to a particular geographic area or by using the term “country”’ and Map in this document, IRADE/USAID does not intend to make anv judeement as to the legal or other status of any area/Map. The map used is without p

and Forecast /documents.worldbank.org/curated/en/84

Outl e y De S epo 0 040 tt ocu e 846141468001468
rejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries,

and to the name of any territory, city or area.


http://www.cea.nic.in/reports/others/ps/pspa2/ptp.pdf
http://documents.worldbank.org/curated/en/846141468001468272/pdf/WPS7341.pdf
http://documents.worldbank.org/curated/en/846141468001468272/pdf/WPS7341.pdf
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1 Moving from Bilateral to Tri/Multilateral and Market Integration

[ Regional Hydro Power can help in Renewable Integration and
Grid Balancing

1 Moving Towards Market form of Cross Border Power Trade

[ Trans-Regional Energy Integration —South Asia and South-East
Asia
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Five Year Vision Document for Power Sector

) GOVERNMENT OF INDIA

MINISTRY OF POWER

Action Plan Framework B Power Markets

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

Sector

28 June 2119

33

Source: https://www.eqmagpro.com/five-year-vision-document-for-power-sector/ ) . 3
Regulating Power Market - Key features of Power Market regulations - Power Exchange /Rajiv Panda/SARI/EI/IRADE
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1. Enhance share 2. Make markets
efficient and
transparent

| GOVERNMENT OF INDIA
L MINSTRYOF POWE of market traded

electricity

Five Year Vsion Docurent for Pover 4. Enhance cross

S border trade
through market
products

Blne2t

34

Real Time Market will be a half hourly market (as against the proposal in the discussion paper for an hourly market) Source: https://www.eqmagpro.com/five-year-vision-document-for-power-sector/
Regulating Power Market - Kev features of Power Market regulations - Power Exchange /Raiiv Panda/SARI/EI/IRADE



http://www.cercind.gov.in/2019/draft_reg/RTM-EM-2019.pdf
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Five Year Vision Document for Power Sector- Power Markets

Goal 01 Implementation Roadmap

Current Short Term
Trade-~ ~12% of total
generation, ~88% is
still long term )

% Market Segments in Total
Electricity Generation, 2018-19

3.8% 4‘ |

2%

4%

0,
Long Term e

= Power Exchange

= Bilateral Transactions
through traders
Bilateral Transactions
between DISCOMS

= through
DSM

2%

Goal Potential Interventions/Actions
Enhance share |Improvingtheliquidity shortterm (ST) by enabling increased participation of Discoms
of market and Gencos-
traded
electricity ( . Strongerrect;ulations and stringent penalties for discouraging use of DSM to meet energy

requiremen
« Review of gate closure norms and ‘Right to Recall’

Alternative mechanisms to flexibilise existing long term contracts - Long Term PPAs can
act as forward contracts, while physical transactions can take place ST Market. Financial

products such as Contracts for Differences (CfD) can be enablers.

Introduction of Real Time Market (basis CERC’s discussion paper)
« To help improve market liquidity

The intent is to provide the market players an organized platform for energy trade closer to real time.

Move to shorter term and more flexible PPAs

35

Real Time Market will be a half hourly market (as against the proposal in the discussion paper for an hourly market)

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

Regulating Power Market - Kev features of Power Market regulations - Power Exchange /Raiiv Panda/SARI/EI/IRADE


http://www.cercind.gov.in/2018/draft_reg/RTM.pdf
http://www.cercind.gov.in/2019/draft_reg/RTM-EM-2019.pdf
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Five Year Vision Document for Power Sector- Power Markets

Goal 02 Implementation Roadmap

Goal Potential Interventions/Actions
Make Strengthening of datadisclosureregime -
markets * Regulations to mandate disclosure scope and set accountability
efficientand |« Standardisation of data disclosure
transparent

Better demand forecasting and power procurement optimization approaches

Move towards a “new form of market” based on Centralised Despatch with CfD’s — |least
cost provision of power

Robustplanning regime at national and state level

« Multiple scenarios based approach for energy system developmentin near to long term
* Plans to send clear market signals for capacity addition

Resource adequacy (capacity) mechanisms
* Revive the long term capacity investments (beyond RE)

» Dedicated auction platforms (like DEEP) for long term contracting

Introduce financial products such as derivatives for hedging risks and improving liquidity.



http://www.cercind.gov.in/2018/draft_reg/DP31.pdf
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Five Year Vision Document for Power Sector- Power Markets

Goal 03 Implementation Roadmap

Goal Potential Interventions/ Actions
Deepen Introduction of Real Time Market (RTM) for improved reliability and control and
products |better absorption of RE
In markets

to enhance | * 'raéla {Is n%g manage the differences in day ahead forecasts and actual conditions closer to

clean
energy

« This becomes critical in view of increasing RE share.
Move from regulated to market based mechanism for Ancillary Services

 Introduce new technologies such as battery storage to respond quickly (primary
response) to grid fluctuations

* Introduce innovative models such as Demand Response
« Will help signal new investments (storage, flexible thermal etc.)

Inclusion and scale up of innovative models for Dencentralised Renewable Energy
(DRE) based access

« Ultility driven models for solar rooftop installation
« Other products and services for cooking, heating, lighting etc.
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Five Year Vision Document for Power Sector- Power Markets

Goal 04 Implementation Roadmap

Goal Potential Interventions/ Actions
Enhance cross * Introduce standardized products in Day-Ahead Markets,
border trade Intra-day, Term-Ahead market for cross-border electricity
through market trading — physical delivery
products

e Introduce products in Balancing market for trading of
balancing services from fast response plants such as
Hydro

. I(ptr.oduction of financial products — futures and
erivatives
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BEA
Bhutan Electricity Authority

® Issuance of licenses for power generation,

transmission and distribution systems
> ® Approval of electricity tarff

® Development of standard on power quality

@ DGPC

Druk Green Power Corporation
BPC , . 2 . _ ® O&M for hydropower
Bhutan Power Corporation Ministry of Economic Affairs ® Pover exporty and imports
® Implementation of trans- from/to India
mission and distribution work <:> DHPS: Department of ® Power wholesale (“_3 PPC)-
® Operation of stand-alone Hy dropower & Power Systems <:> L Appr()?fal for electricity tarnff S
Systems, including small hydro ® Establish standards for quality of
and diesel ® Large Scale Hydropower Planning electric appliances
® O&M of National Load Dispatch @ Power System Planning
Centre (NLDC) @ Investment
DRE: Department of Renewable
NCHM: National Centre for Energies ‘[ Generation Companies ]*
Hydrology and Meteorology _
® Renewable energy planning ® Construction of power stations
® Research on Hydrology and ® 0&M of power stations
Meteorology




Existing  Planned
400kV (Quad) 2cct
400kV lcct
400kV 2cct
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220kV 2cct
132kV 1cct
132kV 2cct

60 km

(Source: JICA Survey Team)
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Power generating capacity

1 DGPC (CHP, THP, BHP, KHP) 1480

2 MHPA 720

3 BPC (mini, micro hydel and wind power -600kW) 6.2
Total 2206

BHUTAN ELECTRICITY AUTHORlﬁlY



Power Development Plan

Project Capacity (MW)
Punatsangchhu II 1,020
2018 - 2020
Mangdechhu 720
Total: 1,858MW —
Nikachhu 118
2021 - 2025 Punatsangchhu I 1,200
Total: 1,800MW | Kholongchhu 600
Dorjilung 1,125
Sankosh Reservoir 2,500
2026 - 2030 SnthD ................ 85
Total: 4,114MW |- ——
[NyeraAmanl | 112
Nyera Amari II 292
Kuri-Gongri 2,640
2031 - 2035 Chamkharchhu I 770
Total: 4,160MW | Wangchhu 570
Bunakha 180
(Source: NTGMP 2018)

BHUTAN ELECTRICITY AUTHORITY5
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Energy Purchased & Energy Wheeled (MU)

6000

5,541.760 5,779.320

5,044,330
5000
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2064.300 1142 170

2000 2084.690
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B Purchase M Wheel

5,306.564

4437921
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Transmission line length for different voltages (km)

400 1

366.435
350 -

W

325.038

353.981
300

250

200 -

<km>

100 -
50 -

66 kV (UG)
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Distribution Network (km)
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History of BEA

~ Electricity Act - enacted on 26 July 2001 during 79t
National Assembly

» Act enforcement:- 1 July 2005 (Minister’s Notification
- section 4)

» June — August 2006: BEA Commission Appointed

» 18t January 2010: Fully independent - BEA Secretariat
delinked from civil service

BHUTAN ELECTRICITY AUTHORITX



Purpose of the Act

Section 2

1. Restructure electricity supply industry;

2. Establish BEA,;

3. Technical Regulation of electricity supply industry;

4. Private sector participation in electricity supply
Industry;

5. Empower Government in formation of any company to

fulfill purpose of this Act

BHUTAN ELECTRICITY AUTHORITYY



Objective of the Act

1.

2.

Safe & reliable electricity supply;
Revenue generation through export;
Socio-economic welfare development;

Economic self-reliance - financially viable electricity
Industry;

Renewable energy development;
Efficiency management and service delivery;

Environmental consideration in electricity supply projects.

BHUTAN ELECTRICITY AUTHORIT»



Power and Functions of Minister

Section 17:

1) Set general policies, targets & strategies of electricity
Industry operation;

2) Approve power system expansions plans;

3) Set general policies on tariff determination & service
provisions;

4) Provide policy on customer service standard & licensee
_standard;

BHUTAN ELECTRICITY AUTHOREY



Power and Functions of Minister

(continue..)

5)

6)

/)

8)

Set policy encouraging energy service for underprivileged;
Approve licence fee and fee for the licensee;
Approve operational plan and budget of BEA,

Provide policy on protection against & solution to energy
shortage;

RQyide policy for private participation.

BHUTAN ELECTRICITY AUTHORIT4Y



Authority Members - BEA

1. Chairman
2. Four (4) Members

3. Member Secretary — CEO



MINISTER

AUTHORITY MEMBERS

CHIEF EXECUTIVE OFFICER

DIRECTOR SPECIALIST

LiceNsnG &]  [MONMTORING] [TARIFF | | POLICY, ADMINISTRATION
TECENICAL | [DIVISION pivision| | RESEARCH & &
DIVISION COMMUNICATION ACCOUNTS

* DIVISION DIVISION

\ BHUTAN ELECTRICITY AUTHORE'Y



BEA Functions

» Section 11
1. Develop regulations & rules:

a) Performance standards & technical safety;
b) Tariff setting;

Issue Licenses:

Monitor Licensee’s compliance;

Determine Tariffs;

Prescribe and collect Fees;

S 9~ w0

Impose Sanctions & Fines for violations;

~ ettle Dispute.

BHUTAN ELECTRICITY AUTHORITY



BEA’s Responsibility

» As per section 11.2:

1) Ensure power reliability, quality, security & efficiency;
2) Encourage competition;

3) Ensure non-discriminatory access to power system;

4) Ensure fair balance of stakeholders;

5) Facilitate electricity supply development;

6) Ensure natural resources, environments & public interest

protection

BHUTAN ELECTRICITY AUTHORITM



BEA - Financing

» Section 13

1) From levies, fees & other charges payable in performance
of its functions; and

2) Budgetary support from the Royal Government.

BHUTAN ELECTRICITY AUTHORITY



BEA Regulations
Tariff Determination 2016;

Accounting & Reporting 2006;
Regulatory Fees Regulation 2006;
Grid Code 2008

Distribution Code 2008

S S oA A

Safety
7. Internal House Wiring Regulation 2016

BHUTAN ELECTRICITY AUTHORIZ0Y



Tariffs

1

2

Generation

Distribution

HV

MV

LV

Export (wheeling)

1.50

2.26

5.15

5.01

0.270

BHUTAN ELECTRICITY AUTHORIT21



THANK YOU
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Regulatory Cooperation to
Facilitate Knowledge sharing,
Addressing Cross Cutting Energy/Electricity
Regulatory Issues

Md. Firoz Zaman
Deputy Director
Bangladesh Energy Regulatory Commission (BERC)



Bangladesh Country Profile

e
< \ o 25 50
N\ MONIAHAT
S i

Sundarban :World’s Largest

INDIA
(Assam)

o Latitude: 20°34" & 26°38°N Longitude: i
92°41'E

o Total Area: 147,570 km?

o Population :160.8 Million

Cox’s Bazar : World’s Largest Sandy

o Per Capita Income: Sea Beach

$ 1909 w2,
o GDP Growth Rate:

8.3 %



VISION

Vision 2021-
* To be a Middle-Income Country

Vision for Power Sector:
« To provide quality electricity to all at affordable price



Bangladesh Power Sector : Structure

Power Division
(Ministry of Power, Energy and Mineral Resources)

SREDA Power Cell

e

I C |
k | | | | ¢ |

Distribution WZPDC I DPDC I DESCO I BREB I NESCO I BPDB I
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BERC ACT 2003

Bangladesh Energy Regulatory Commission Act, 2003
Enacted on 13 March, 2003

And

came Into effect on 24 April, 2004



Vision

To establish
Bangladesh Energy Regulatory Commission
as a world class organization
to ensure justice and good governance
In Energy Sector by 2030.



Mission

To promote equal opportunities for public and private investment
To ensure justice through dispute settlement

To protect consumers’ interest in energy sector

To ensure good governance in energy sector

To fix up reasonable tariff in energy sector

To issue licenses among the government and private agencies dealing with
energy business

To ensure efficiencies in energy sector
To develop competitive market for energy sector



Major Functions of BERC

" Licensing:
- Electricity Generation incl. captive, Transmission and Distribution
- Natural Gas Transmission and Distribution;
- Petroleum Storage, Distribution, Marketing
= Tariff Setting:
- Electricity- Bulk and Retall
- Gas
= Dispute Settlement: Between Licensees; Licensee and Consumers

= Consumers’ Complain Handling



Bangladesh Power Sector . Overview

Generation Capacity
Total Consumers
Transmission Line
Distribution Line
Distribution System Loss:
Per Capita Generation

Access to Electricity

22,051 MW
34.3 Million
11,650 Ckt. km
5,02,000 km
9.35 %

510 KWh

94%



Generation Plan: 2021-2041

Grid Capacity
(MW)
24,000 40,000 60,000



Primary Fuel Options: Indigenous Resources

= (as: Only 12 tcf proven reserve; No significant gas discovery in
recent years; Depleting gas reserve restricts gas based
generation expansion; R/P ration is only about 12 years.

= Hydro: Present capacity 230 MW and average energy
generation- 800 GWh; No further significant potential

= Coal: Total 3.2 billion ton reserve in 5 mines; Near term option;

= Renewable: Present capacity of Solar is only 300 MW; still high
cost

11



Bangladesh in Regional

Power Cooperation



Regional Cooperatlon _Opportumtles
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Proposed Cross border Links with Neigboring Countries by 2035
(PSMP-2016)
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Current Status:

* Now Bangladesh is importing 1160 MW from India

» 1000 MW (400 KV HVDC) through Bheramara (Bangladesh) — Baharampur
(India) interconnection From National Thermal Power Company (NTPC), India

» 160 MW (132 KV Aerial mode) through Tripura (India) - Comilla (Bangladesh)
interconnection from same Company.

e PSMP-2016" encompasses 9000 MW by 2041



Near future
> India:
400 MW, February 2020
500MW, December 2021
1600 MW, December 2022

»Nepal:
Total 2000MW, 500 MW very soon (by GMR)

»Myanmar: MoU signed for 500

» Bangladesh Bhutan and India (BBI)
2000 MW

Source: Annual Report 2018-19, Power Divisiolrg



Existing Frameworks

d SAARC Framework Agreement for Energy Cooperation [Electricity]

 The South Asia Subregional Economic Cooperation (SASEC)

d BIMSTEC [MoU was signed on 31 August '18 for the establishment of
BIMSTEC grid interconnection]

1 UNSCAP [APEF]
1 Developing-8 (The fifth D-8 Summit Declaration Bali, 2006 reaffirmed

commitment to enhance co-operation in the field of energy to develop

alternative & renewable energy resources)



Challenges for Power Trade in Future

1 Development of hydro power projects in Nepal, Bhutan and North-eastern
India at competitive price

1 Development of regional transmission inter-connections with adequate
capacity

I Non-discriminatory ‘Open Access’ power flow regulation to allow power
transmission through a third country

JRemoval of technical and commercial barriers for power trade- like
harmonization of grid codes, standards, norms, dispute resolution etc

18



Way Forward

To harmonize codes and standards for inter relationship
To uphold officials amongst regulatory bodies
To strengthen regulatory bodies through capacity building

To collect, review, maintain and publish statistics and data



Thank You
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Power Sector Overview



Generation Capacity in India
Installed Generation Capacity 363 GW

HCoal mGas mDiesel ENuclear mHydro ®RE

Source: CEA’s Executive Summary for Sep’ 19



Generation Capacity in India
Generation through RE Sources 82.5 GW

0

mWind ®Solar ®Bio mass/Cogen M WastetoEnergy M Small Hydro

Source: CEA’s Executive Summary for Sep’ 19



Creation of Transmission Flow-gates A

Pan India Market:
All India Economy &
Efficiency

Optimal utilization of
resources

Well Meshed Network

400 kV Backbone (~100,000
ckt kms)

765 kV Operations
commenced

Bulk transfer through
HVDCs

High Capacity Corridors
under construction

Source: NLDC



Generation, Transmission & A
Distribution Ownership

* Generation is owned by

* Central (25.18%) / State (28.85%) /' Private (46.47%)
Sectors

* Transmission - more than 90% 1s owned by public
sector

* Regulated monopoly business
* New projects through competitive bidding

* Distribution - about 13% owned by private sector



Regulatory Framework : A
Historical Background

Regulation by Government (1910 Act!;: 1948 Act?)
e Central Government

— Powers to fix tariff of Central Gencos
* State Governments

— Powers to grant license
e Central Electricity Authority

— TEC3 of generation projects, setting technical standards
e State Electricity Boards

— Main advisor and Operational arm of State Government

1 — Indian Electricity Act, 1910
2 — Electricity (Supply) Act, 1948
3 — Techno Economic Clearance



Regulatory Framework :
Historical Background

* Independent Regulatory Authorities (1998 Act?)
— CERC / SERCs / JERCs

— Regulatory responsibility thus, divided between
* Centre (CERC) and State (SERC/JERC)

— There is no hierarchical relationship between CERC and SERCs
* CERC - inter-State issues
* SERC / JERC - intra-State (including Distribution) issues

* Objective — Distancing of Government from Regulation
— Tariff Regulations were distanced

* Expanded Role of Regulators (2003 Act>)
— Apart from Tariff,

— other regulatory responsibilities of licensing, adjudication, market
development, with Regulator

4 — Electricity Regulatory Commissions Act, 1998
> — Electricity Act, 2003



CERC Role & Initiatives



CERC Roles & Responsibilities

Tariff Regulation
- Regulated Tariff
- Competitive Bidding

Licensing

- Transmission, Trading, Distribution

Development of power market

- Facilitating Open Access
- Licensed traders
- Power Exchanges

Inclusive Growth

— Consumer Protection

- Promotion of Green Energy

A



Procedure for Regulation A

Paper s

4

i

CERC
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Procedure for Petitions

‘ Petitioner |— -| Respondents \

Appeal in Appellate
@viaw Proceedings Orders Tribunal )

h 4

(Supreme Cnurt)

12



Tariff Determination
Tariff Determination : performance based regulation
(Regulated Tariff)
Adoption of tariff determined through competitive
bidding (Competitive Tariff)
‘Point of Connection’ tariff for Transmission

Licensing

CERC grants licence for inter-state transmission and
inter-state trading in electricity

SERCs grant license for intra-state transmission and
intra-state trading and distribution

Generation is delicensed in India

A



Grid Discipline

Notification of Grid Code

Deviation Settlement Mechanism
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Market Development A

Enabling Framework : Non-discriminatory Open
Access

Framework for National Power Market

Power Trading

Large Number of Licensed Traders

Short Term markets — Multiple Buyers & Sellers

Multiplicity of Players

600+ generators

30+ Transmission licensees
70+ Distribution Utilities

2 Power Exchanges

40 Trading Licensees

1 NLDC, 5 RLDCs, All State SLDCs (system
operators)



Vibrant Short Term Market

Trading + PXs Volume Trading + PX Ave. Price
(BU) (Rs./kWh)
100 - 6.00 -
90 - 86.64 .20
80 - 74.63 5.00 1
70.44 4.3
| 65 78 4.00 4.07
70 63.96 4.00 - 51
60 - 51. 38
50 - 43.22 3.00 -
40 -33.91
30 i 2.00 N
20 1 1.00 -
10 -
0 - 0.00 - :
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ETrading + PXs (BU) ETrading + PX Ave. Price (Rs./kWh)
2018-19
\Vol. 100.85 BU

Ave. Price Rs. 4.27/kWh 16



Sustainable Development A
Renewable - Regulatory Intervention

RE Tariff Regulations
Renewable Purchase Obligation
Renewable Energy Certificate (REC) market

Framework for Forecasting, Scheduling and Deviation
Settlement (DSM) of RE Generation

Roadmap for Reserves

Ancillary Services

24x7 Operation of Power Exchanges
Flexing Thermal Generation



Growth of Generation using RE Sources A

[ Revised Tariff Policy jl

(] ) Framework lor
By Sep’ 2019 [ Flmbll n:esl'l::nml :;W
45000 - Achieved [ REC Regulations so01s
o000 | 82.5 GW mm ] M
Regulation 5

S 35000 -
- [ NAPCC, JNNSM, GBI ] a7
E 30000 -
G [ Enactment of National
ﬁ 25000 Tariff Poliey -
S 20000 [- Enactment of Electricity ]
& Act, 2003 . mam
% 15000 - Emergence of
3 [ et |

10000 - [ Policy Announcement J

by Central Government
5000 - l 1 4444444 "’ ﬁm
o gz 41 6 17 378 - 9;6 l:‘
& &g g o ﬂﬁ"‘ ':P' S @" PN Ay S
S S f ﬁ‘ﬁfﬁ%’@@@ﬁﬁﬁﬁ

B 'Wind mBiomass ©SmallHydro ®Solar ™ Waste to Energy
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New Initiatives

Proposed

* Cross Border Trade of Electricity
* Real Time Energy Market Design

* Day Ahead Market re-design - Market Based Economic
Dispatch

* Re-design of Ancillary Services Framework



Cross Border Trade of Electricity



INDIA’S BILATERAL CBTE IN SOUTH ASIA REGION
Max. capacity transacted till date...

Export to Bangladesh - 1150 MW

Export to Nepal - 700 MW
Import from Bhutan - 2400 MW
Export to Myanmar - 3 MW

EXPECTED BY 2036

Export to Bangladesh - 2000 MW
Exportto SriLanka - 100 MW
Import from Nepal - 5800 MW
Import from Bhutan -17100 MW



Institutional Framework

Designated Agency
« Coordinate with Neighbouring countries
 Facilitate in approval process and lay down procedures for cross
border trade

* Plan for Cross Border Transmission Lines

Settlement and Nodal Agency
» Responsible for settling all charges pertaining to grid operations
with a particular neighbouring country
National Load Dispatch Centre
« System operator for cross border trade of electricity between
India and the neighbouring countries
« Responsible for granting short term open access to the
participating entities
Central Transmission Utility
» Responsible for granting Connectivity, long-term access and
medium-term open access with respect to cross border trade of
electricity



Q

Q

Tariff Mechanism

Tariff of the electricity shall be determined through:
= Competitive Bidding, or
= Government to Government negotiation, or

= |n case of hydro generating station, the Central Commission on a
cost plus basis, or

= Mutual agreement between the entities under the overall
framework of agreement signed between India and the
neighbouring countries

Tariff for Cross Border Transmission Link from pooling station in
India to the Indian border shall be determined based on either
competitive bidding or by the Central Commission or Government to
Government negotiations



Participation in Power Exchanges

Participating entities from the neighbouring countries can participate
In Indian Power Exchanges through Trading licensees of India.

= Participation may take place in multiple power exchanges
across all the product segments

= Quantum of cross border electricity trade through power
exchanges to be approved by the designated authority (Central
Electricity Authority).



o

D000 D000D0O

Other provisions

Treatment of delay in Transmission system and Generation
Projects

Cyber Security

System Security Aspects

Declaration of Transfer Capability

Scheduling, Metering, Energy Accounting & Settlement
Coordination Between System Operators

Payment of Transmission charges and other charges
Transmission Losses

System Operation Fees and Charges

Dispute Settlement and Resolution mechanism



Real Time Market



RTM

Proposed Framework
(Draft Regulation Stage)

Right to NLDC
revision provides

ends here corridor

0000 0015 0030

LIA I l
Y <

>

Delivery period

Schedule preparation &

Auction Clearing communication
Buyers Demand - Final schedules prepared by Half hourly delivery
and supply NLDC period
sellers matching
can place ) - Communication of final
bids Congestio schedules to RLDC / SLDC and
n check further to all entities
and Price

discovery



Market Based Economic Dispatch



MBED
Current Scenario T

(Discussion Stage)
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MBED

Proposed Framework
(Diseussiaen Stage)

Existing ' Proposed
I
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MBED
Benefits <A>

(Discussion Stage)

« Meeting the system load with the least-cost and efficient generation
plants would help to reduce the total cost of fuel inputs such as coal, gas
etc; economize consumption of fuel to generate electricity.

EhEiteg@s « Need for promoting efficient power plants and better technology in

Market power generation
based

MUyl - Need to increased utilization of thermal plants having sufficient

dispatch availability
mechanism

« Facilitate cheaper renewable penetration in the system

* Move towards enhanced power market operations

Market based economic dispatch of generation would lead to increased generation efficiency,
reduced cost of generation and lowering procurement cost of discoms



Ancillary Services



Ancillary Services
Key Issues

(Discussion Stage)

NLDC to be the procurer of AS based on Demand Curves

Requirement of each “type” of reserve to be specified

 FFRS, FRS and RAS will be procured on Day Ahead and allowed to be adjusted in
the Real Time Market.

* FFRS, FRS and RAS shall be procured along with Energy through joint co-
optimization mechanism

» Resource providers are paid only Opportunity Costs (commitment costs) unless
they are dispatched in real-time.

» Opportunity cost is computed as a difference between discovered Market Clearing Price
for AS (FFRS, FRS or RAS) and Market Clearing Price for Energy



Institution of CERC has ...

Brought Transparency in Regulatory process

Introduced Efficiency in Operation

Created environment to attract investment in Generation
Promoted Competition in generation and transmission
Created Market Structure in power sector

Facilitated Sustainable development through promotion of
Renewable Energy and Energy Efficiency
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