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Preface

We are pleased to present the Report on Benefits of transacting on the
power exchange for power trade among the South Asian countries:
Case Studies of Nepal and Bangladesh, developed under the South Asia .
Regional Initiative for Energy Integration (SARI/EI) project, supported by "
the USAID and implemented by Integrated Research and Action for
Development (IRADe).

A
Ty A
This Study focusses on the opportunities available for the South Asian nations for trading in
the Indian power exchange, as has been allowed in the Guidelines for Import / Export (Cross
Border) of Electricity- 2018 issued by Government of India, Ministry of Power,
December, 2018. This opportunity has already been availed by Nepal and Bhutan, for
obtaining benefits for the respective countries, in terms of reducing the average cost of purchase
of electricity, while buying power from the power exchange, as well as earning revenue from
selling power in the power exchange.

The power exchange provides the flexibility of purchasing or selling power on need basis,
without having to deal with commitment on a longer term basis or to pay commitment charges
by the buyer, even if the buyer does not need to purchase power at certain times, as is applicable
in medium term and long term contracts. Also, the granularity in the power exchange allows a
buyer or seller to transact in the power exchange for as little a time slot as 15 minutes.

Bangladesh is considering to participate in the power exchange, for reducing the average cost
of supply to the consumers. It was therefore decided to have consultations with the Bangladesh
stakeholders to explain the benefits of transacting in the power exchange, while at the same
time answering all their questions. This was also presented to the highest echelons of the
Government of Bangladesh. The bidding strategy for trading in the power exchange was also
discussed with Nepal stakeholders to optimize purchase and sale of the same. Detailed
calculations have been done in this Report, quantifying the benefits obtained by Nepal by
trading in the power exchange, and potential benefits that would accrue to Bangladesh for the
same. This could allay apprehensions, if any.

| sincerely thank Mr. S. K. Ray, Senior Consultant, SARI/EI, IRADe, for his invaluable
contribution in drafting this report. | appreciate the research team at SARI/ El Secretariat
/IRADe, for their valuable inputs and guidance through sustained efforts, in ensuring the
quality of the Report.

4\3@' s e
Dr. Jyoti Parikh,

Executive Director,
Integrated Research and Action for Development (IRADe)



Executive Summary

In the South Asian Region (SAR), Cross Border
Trade in Electricity (CBTE) has largely been
happening between four countries i.e. Bangladesh,
Bhutan, India and Nepal (BBIN). The CBTE
between these nations started mainly through
Power Purchase Agreements (PPAs) which were
Government to Government agreements. The
SARI/ElI (South Asia Regional Initiative in Energy
Integration) Program of USAID has been actively
promoting cross border trading in electricity,
including creation of a regional energy market in
South Asia. Power exchange based CBTE is a very
important short term market, the most popular
being the Day Ahead Market (DAM). The idea of
South Asian Regional Power Exchange (SARPEX)
was conceptualized and a roadmap prepared for
the same in the Phase IV of the Program.A mock
exercise was carried out in 2017 to ascertain the
feasibility and desirability of the same with active
participation of the various stakeholders of the
SAR (South Asia Region). The key findings were
approved and disseminated, as also a policy brief
for the same.

The government of India (Gol) came up with
revised Guidelines for Import / Export (Cross
Border) of Electricity in December 2018, which also
permitted the neighbouring South Asian countries
to take part in the power exchange in India,
The Central Electricity Regulatory Commission
(CERC), the national electricity regulator of India,
came out with follow-up Regulations for CBTE in
March 2019 and the Central Electricity Authority
(CEA) with Procedure for approval of CBTE by
the Designated Authority in February 2021.

Subsequently, Nepal after obtaining the required
approvals started to trade in the Exchanges. Nepal
started buying power from the Indian power
exchange in April 2021 and selling power in the
power exchange in November 2021. In case of
Bhutan also, it bought power from the power
exchange from January to March 2022, to tide over
the shortage created by outage of their largest
power plant, the Tala Hydro Power Plant for HRT
(Head Race Tunnel) repair works.



With this in mind, it was felt that a proper study
needs to be conducted with the objective of to
promote sustainable CBTE through the Power
Exchange by all nations of SAR. Bangladesh
who wasn’t participating in the exchange was
particularly in focus. Hence building consensus
among Bangladesh stakeholders, to begin trading
in the Indian power exchange, was the primary
objective of the study.

The study, besides examining the Guidelines,
Regulations and Procedures taken out by India
as mentioned above, also examined the currently
available Cross Border Transmission capacity and
also the details of the additional capacity likely
to be added in the next 5 years, particularly in
the context of exchange based CBTE. From the
available data, an attempt was made to roughly
quantify the transmission capacity that may be
available for exchange based CBTE.

The details of Nepal's trade in Indian power
Exchange for the period April'2021 to July’2021
were analyzed in detail. This report enumerates
how Nepal benefited from buying power from the
Indian Exchange, both in terms of mitigating power
shortage, and also in terms savings that occurred
for Nepal, as compared to the other short term
power purchase agreements available to them.
The estimated saving to Nepal, for a period of
less than four months was of the order of 25 Crs
INR. Similar benefits were obtained by Bhutan,
when they bought power judiciously from Indian
Exchanges during January to March 2022.

Bangladesh’s generation is heavily dependent on
sources such as HFO, HSD and gas, a substantial
quantum of which is imported. These account for
close to 75% of their total generation capacity and
are quite expensive.

The analysis of the Nepal's data was used to
ascertain how Bangladesh may benefit from CBTE
through exchanges. It was found that Bangladesh
can buy cheaper power from the exchanges to
substitute its costlier domestic power practically
throughout the year.The Yearly Average RTC price
in Day Ahead Market in Indian Energy Exchange for
the year 2021 was INR 3.95 per unit. The landed
cost of power in Bangladesh, counting the addition
of transmission charges and losses and various
fees, etc was assumed to be about INR 4.50 per
unit. As detailed in the report, the variable cost
of the costliest power in Bangladesh that can be
replaced by this power will to be around INR 10
at present. Thus a saving of INR 5.5 per unit would
accrue to Bangladesh per unit.As per the prevailing
transmission capacity availability, the quantum of
power that Bangladesh could have bought from
exchange was about 190 MW and this is equivalent

to 4.56 Mus per day. Thus the total savings that
could have happened for Bangladesh in 8 months
in 2021 would have been approximately INR 605
Crs. Based on certain assumptions, as detailed in
the report, w.r.t. the exchange prices and fuel cost
of Bangladesh’s domestic consumption, the benefit
to Bangladesh over next five years would be more
than 3000 Crs Bangladeshi Taka.

Stakeholder consultations were held with various
organizations in Bangladesh such as the Power
Cell, Ministry of Power, Energy and Mineral
Resources,BPDP (Bangladesh Power Development
Board), PGCB (Power Grid Corporation of
Bangladesh), BERC (Bangladesh Energy Regulatory
Commission), etc. where these benefits were
showcased. A capacity building program was also
held covering the various aspects of exchange
based CBTE. Subsequently, a high level meeting
was held with the Secretary, Power Division, and
Director General, Power Cell, Ministry of Power,
Energy and Mineral Resources, to inform them of
the benefits of Bangladesh taking part in the power
exchange. They were generally in agreement with
the benefits accruing from Bangladesh taking part
in the power exchange. All queries raised by the
stakeholders and the participants were addressed
to the extent possible. A roadmap has also been
prepared for Bangladesh to start trading in the
Power Exchange in India. Steps required on
immediate basis and on a long term basis to start
trading in the Indian power exchange, including
changes in policies and regulations required
to facilitate the same, have been mentioned in
the same. Similarly, stakeholder consultations
were also held in Nepal with NEA (Nepal
Electricity Authority), ERC (Electricity Regulatory
Commission) of Nepal, and IPPAN (Independent
Power Producers Association of Nepal), on the
bidding strategy w.r.t, hydro power generators,and
the opportunities for hydro power plants for the
different types of markets in the power exchange.
All the stakeholder acknowledged the benefit of
exchange based CBTE and expressed confidence
that such trades will increase in future.

Now that the benefit to Nepal based on actual
trading in exchange has been quantified, this will
further strengthen the view that was prevalent
that exchange based CBTE is beneficial for all the
concerned nations, as the same is now based on
actual data. There is awareness of the benefits
of CBTE in general and exchange based CBTE
in particular. The stakeholders also accepted the
establishment of SARPEX on a longer term basis,
when there is significant volume on the exchange
platform to justify the same.
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In the South Asian Region (SAR), Cross Border Trade in Electricity (CBTE) has largely been happening
between four countries i.e. Bangladesh, Bhutan, India and Nepal (BBIN).The CBTE between these nations
started mainly through Power Purchase Agreements (PPAs) which were Government to Government
agreements.

A number of MOUs were signed between India and the neighboring countries leading to bilateral
contracts on electricity trades. As far as trade between India and Nepal is concerned, there are trade
Agreements through three interconnections, through 132 kV line at Tanakpur, through the 400 kV
Dhalkebar—Muzaffarpur transmission line and through other 132 and 33 kV transmission lines as detailed
further in the report. For the other 132 and 33 kV transmission lines, there is a power trade mechanism
between Nepal and India through Bihar and Uttar Pradesh states of India. Under this mechanism, the
two countries can buy power from each other as and when needed. The price has been fixed at INR
6.18 per unit for trading (buying or selling) power through the 132kV transmission line and INR 6.65
for trading through the 33 kV transmission line. Under the 132 kV Tanakpur point, Nepal has been
importing power ranging from |5 to 35 MW, under a short-term Power Purchase Agreement (PPA) with
the Power Trading Corporation of India (PTC) Ltd. since 2008, in addition to getting 70 MUs of free
electricity annually as per the Mahakali Treaty, from Tanakpur point. For power trade through the 400
kV Dhalkebar—Muzaffarpur transmission line, a long-term Power Sale Agreement (PSA) was signed with
PTC for the import of 150 MW power for 25 years. In 2020, an agreement was signed by NVVN for
supply of upto 350 MW from Muzaffarpur for one year at INR 4.18 per unit.

The cross-boundary electricity imports between Bangladesh and India began in 2013 through the
Baharampur (India)-Bheramara (Bangladesh) 400 Kilovolt (KV) double circuit line and HYDC back-to-
back link at Bheramara. It started with a single block of the HVDC link, through which about 500 MW
of power could be imported by Bangladesh.The second block of the link was commissioned in the year
2018, which resulted in the power import by Bangladesh from India going up to 1000 MW. A second
interconnection between Suryamaninagar sub-station in Tripura in India was made radially in 2016
through a 400 kV D/C line, presently charged at 132 KV, to Comilla sub-station in eastern Bangladesh,
through which power of about 160 MWV is being imported by Bangladesh. The Agreement has recently
been renewed for a period of 5 Years, w.e.f. March 2021.

India is importing power from Bhutan from various power plants connected through various lines. They
are mainly import of a total of about 2000 MW power from Tala Hydro Electric Plant (HEP) (1020MW),
Chukha HEP (336MW), Kurichu HEP (60MW) and Mangdechu HEP (720 MW) power plants in Bhutan.
Further, Punatsangchu-Il (1020 MW) and Nikachhu (118 MW) HEPs in Bhutan, are expected to be
commissioned by 2023, and Punatsangchu-I (1200 MW) and Kholongchhu (600 MW) HEPs by 2026, the
power from which will also flow to India.

These trades have led to the different nations benefiting by either increasing the power availability in
the nation or by earning from sale of power. However, these trades do not provide trades close to real
time, like a power exchange does. The day-ahead market (DAM) in the power exchange, in particular,
is very useful for trading power for the next day, when a more accurate prediction can be made of the
power situation.

The SARI/E (South Asia Regional Program in Energy) program was started by USAID in the year 2000
for promoting energy security in South Asia, with Cross Border Trade in Energy being one of the
methods of ensuring this. Subsequently phase -2, 3 and 4 were also launched. Currently, the extended
fourth phase, named SARI/EIl (South Asia Regional Initiative in Energy Integration) has been running
from 2018 onwards. A Project Steering Committee (PSC) and three Task forces were constituted for
effective implementation of the SARI/El program. The three Task Forces focus on three distinct areas
of Harmonization of Policies and Regulations, Advancing transmission interconnections and creation of
an energy market in South Asia, and consists of senior Government representatives of the South Asian
countries. The PSC is an oversight body for guiding the Task Forces and consists of the senior most
officers of the Governments of South Asia. A key objective of Task Force-3 was creating an enabling
environment for a sustainable market for energy trading in South Asia.
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During the 4th phase of the (SAR/EIl) program, in order to initiate exchange based trades in the South
Asia Region (SAR),a South Asian Regional Power Exchange (SARPEX) was envisaged to be established. A
mock exercise was carried out for a South Asian Regional Power Exchange, with realistic data of trading
(volume and price bids) fed in by the various countries. This was done in order to assess the feasibility
and desirability of SARPEX.

The SARPEX Mock exercise was led by the Task Force — 3.A trading platform was created where actual
bidding was done in the existing power exchange in India by the BBN (Bangladesh, Bhutan, and Nepal)
participants. Core teams were nominated by the authorized organizations in Bangladesh, Bhutan and
Nepal. Since exchange operation was a new concept for these nations, two capacity building programs
were also held in order to support the core teams.The core team’s members from Bangladesh, Bhutan
and Nepal submitted bids on the mock platform created, whereas the bids for India were taken from
actual bidding carried out by the Indian bidders in the already running power exchange.

The mock exercise was carried out for the period April’2015 to March’2016 in the Day Ahead Market.
A total of 71 days representing the entire period of one year was selected for conducting the exercise,
Bidding was done for all 96 dispatch periods for the selected 71 days and the results were extrapolated
for the entire year, Suitable assumptions were made of the inter-country transmission capacity and
transmission losses and charges. The mock exercise yielded the results for a period of one year.The DAM
was operated in two different modes of operation*. In the Unified mode, bids from all the nations were
transacted together. In the Sequential mode, bids of India were transacted first and the un-cleared bids
were then transacted along with the bids from the neighboring nations.The results clearly demonstrated
that a power exchange for the South Asia Region (SAR) will be hugely beneficial to all the participating
countries. The total surplus generated for the region (Total of consumer and producer surplus) was
about INR 10 Billion in both the modes of operation.

A policy brief on SARPEX was prepared and submitted to various stakeholders in SAR and India in
particular. The policy brief recommended the initiation of Exchange based trades for the South Asian
Regional power, in particular the DAM. The Task Force also finalized the key findings of the SARPEX
Mock Exercise, along with proposed Market Design and Rules.

The Government of India notified the Guidelines for Import/Export (Cross Border) of electricity in
2016, and revised the Guidelines in 2018. CERC subsequently brought out the (Cross Border Trade of
Electricity) Regulations in 2019.

The CERC’s regulations were followed by the Procedure for Approval and facilitating Import/Export
(Cross Border) of Electricity by the Designated Authority (DA) in February 2021.The recommendations
and the various activities of the SARI/El work on SARPEX have probably contributed to these
developments.

After notification of the Procedure for Cross Border Tarde in electricity, in April’2021, Nepal started
trading in the Indian Energy Exchange w.e.f. |8th April 2021, after getting approval from the Designated
Authority, in accordance with the Procedure. It thus became the first BBN nation to participate in any
Exchange based CBTE in the SAR.As in October, 202 1. Bhutan and Bangladesh had not started trading in
the Indian power exchange. Subsequently, Bhutan became the second of the BBN nations to trade in the
power exchange w.ef. Ist January 2022, after getting approval from the Designated Authority. However,
so far, Bangladesh has not started participating in the exchange.

Thus a need was felt for a study to be conducted for “Promoting cross-border electricity trade (CBET)
through the Power Exchange in India, by all South Asian nations and Building consensus among Bangladesh
stakeholders to begin trading in the Indian power exchange” under the USAID funded SARI-EI Project.A
brief of the Terms of Reference (TOR) of the contract is as given below:

A study of all GOI notifications, CERC regulations, CEA orders etc. related to Cross Border Trading,
particularly related to exchange based trading was to be carried out. The transmission capacity
available for CBTE was also to be ascertained. Nepal’s experience of participating in the exchange
and the benefits accrued would be computed by data analysis and consultation with stakeholders. This
would then be shared with the Bangladesh and Bhutan stakeholders. Interaction with the Bhutan and
Bangladesh stakeholders would also lead to a better understanding of the hurdles being faced by them

*https:/lirade.org/Sarpex_Key%20Findings%20report.pdf



in participating in exchange based trading, if any. The ultimate objective of the activity was to expand
the Exchange based trading to other neighboring countries, considering the mutual benefits for all the
BBINS nations derived out of the same, and also to build the capacity of the Bangladesh stakeholders to
participate in such trading.

The Study commenced on st August 2021 and was completed in phases on 3 Ist August 2022, because
of delay in being able to tour Nepal, on account of the pandemic and later crowding of international
travel.
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CHAPTER -2

2.1 Guidelines for Import / Export (Cross Border) of Electricity- 2018 issued
by Government of India, Ministry of Power, December, 2018

These Guidelines were issued in Dec’ 2018, repealing the earlier guidelines on Cross Border Trade of
Electricity issued in 2016.The fresh guidelines have mainly four objectives.

2.1.1 The objectives of these Guidelines are to:

*  Facilitate import/ export of electricity between India and neighboring countries;
*  Evolve a dynamic and robust electricity infrastructure for import/ export of electricity;

*  Promote transparency, consistency and predictability in regulatory mechanism pertaining to import/
export of electricity in the country;

*  Reliable grid operation and transmission of electricity for import/ export.
2.1.2 The Agreement for trade

The import/ export of electricity between India and the neighbouring country(ies) was allowed through
mutual agreements between Indian Entity(ies) and Entity(ies) of the neighbouring country(ies) under the
overall framework of agreements signed between India and the neighbouring country(ies) consistent
with the provisions of the prevailing laws in the respective country(ies).

In a significant development, tripartite agreements were also allowed, under the overall framework
of bilateral agreements signed between Government of India and the Government of respective
neighbouring country (ies) of the participating Entity (ies).

2.1.3 Institutional Framework

The import/ export of electricity by Indian entities shall be governed by the rules/ regulations and
policies framed and notified by Government of India/ Central Electricity Authority (CEA)/ Central
Electricity Regulatory Commission (CERC), and wherever applicable, the appropriate State Electricity
Regulatory Commission(s). Ministry of Power, Government of India would appoint a Designated
Authority for facilitating the process of approval and laying down the procedure for import/ export
of electricity. The Designated Authority would also coordinate with the respective authority of the
neighbouring country for planning, monitoring and commissioning of transmission lines for import/
export of electricity, the grid security, safety and operation and any other function as assigned by the
Ministry of Power, Government of India. The notification led to the appointment of Member (Power
System), Central Electricity Authority (CEA) as the Designated Authority (DA) for facilitating the
process of approval and laying down the procedure for import/export of electricity vide Ministry of
Power, Govt. of India OM dated 24th December, 2018. It also empowered the Indian regulators, both
the Central Electricity Regulatory Commission (CERC) and, wherever applicable, the State Electricity
Regulatory Commission(s) (SERC(s)) to regulate the import/ export of electricity by Indian entities.
Similarly, Member (Power System), CEA as the designated authority, was granted the authority to allow
any Indian entity to export/ import power from the neighboring nations.

2.1.4 Eligibility and other terms and conditions for participation
The guidelines also laid down the conditions for an entity to be eligible for import/export of power.

The Guidelines allowed any Indian power trader, after obtaining approval from the Designated Authority,
to trade in Indian Power Exchanges, on behalf of any Entity of neighboring country, for specified quantum
as provided in the Approval and complying with CERC Regulations.

2.1.6 Transmission System, Scheduling and Accounting

The cross border transmission lines may normally be constructed between the pooling stations of one
country to the pooling stations of the other country for secure, safe and controlled operation of the
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grid. The interconnection between these pooling stations of the countries shall be monitored by the
system operator of the respective country. The transmission charges, scheduling, metering, accounting,
deviation settlement, secure grid operations involving the Indian Grid and any other related operational
mechanism would be governed in accordance with the applicable Regulations of the Government of
India.

A Nodal Agency would be appointed for each neighbouring country, which shall be responsible for
settlement of grid operation related charges as per CERC regulations. Subsequently,in November 2019,
a single Settlement Nodal Agency (SNA) has been appointed by the Government of India, i.e. NTPC
Vidyut Vyapar Nigam (NVVN), for settlement of grid operation related charges with neighbouring
countries, namely, Bangladesh, Bhutan, Nepal and Myanmar.

Dispute Resolution

Disputes involving Entities of separate countries may be mutually agreed by the participating Entities or
settled through the International Arbitration Centre as mutually acceptable.

2.2 Central Electricity Regulatory Commission (Cross Border Trade of
Electricity) Regulations, 2019

These regulations were issued by CERC under provisions of Section 178 of the Electricity Act 2003 (36
of 2003) read with Section 66 thereof and the Guidelines on import and export of Electricity issued by
Ministry of Power, Government of India.

2.2.1 There are certain significant terms used in this regulation, whose definitions has to be noted. Some of them
are

I.  ‘Entity’ means a company or authority or Board or autonomous body corporate or juridical person
of India or any of the neighboring countries which proposes to participate in cross border trade of
electricity. Thus an entity can be Indian entity or any entity from the neighboring nations.

2. ‘Participating Entity’ means an entity approved by the Designated Authority for the purpose
of cross border trade of electricity between India and any of the neighboring countries or any
entity as designated by Government of India for import or export of power through bilateral
agreement between Government of India and Government of any of the neighboring countries;

Thus any ‘Entity’ becomes a ‘Participating entity’ only after its approval by DA or that designated
by the Government of India for import or export of power through bilateral agreement between
Government of India and Government of any of the neighboring countries

3. ‘Buying Entity’ means the entity which has been granted long-term access or medium-term open
access or short-term open access and is purchasing electricity in accordance with these regulations

4. ‘Selling Entity’ means the entity which has been granted long-term access or medium-term open
access or short-term open access and is selling electricity in accordance with these regulations

5. ‘Competent Authority’ means the authority of the neighboring country vested with the power to
accord approval(s) on matters related to cross border trade of electricity with India;

2.2.2 Applicability and scope

These regulations would be applicable to the Participating Entities in India and the neighboring countries
which are engaged in cross border trade of electricity with India.

The regulations allow CBTE between India and the neighboring country (ies) through mutual agreement
between Indian entity and the entity of the neighboring countries, under the overall framework of
agreements signed between India and the neighbouring country (ies). The agreements signed should be
consistent with Indian law and the law of the neighboring countries.
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In case of tripartite agreements, the CBTE across India shall be allowed under the overall framework
of bilateral agreements signed between Government of India and the Governments of the respective
neighboring countries of the Participating Entities

2.2.3 Institutional Framework

The Designated Authority would be responsible for facilitating the process of approval and laying down
the procedure for import and export of electricity. It will also be responsible for coordinating with
the authorities in the neighboring country in this matter. The Transmission Planning Authority for India
shall coordinate with the Transmission Planning Authorities of the neighboring countries for planning of
transmission system for CBTE.

SNA shall be responsible for settling all charges pertaining to grid operations related to transactions
with the neighboring countries and as such will be a member of the deviation pool, reactive energy pool
and other regulatory pools.

Central Transmission Utility (CTU) shall be responsible for granting long-term and medium-term open
access with respect to CBTE between India and the neighboring countries and for billing, collection
and disbursement of the transmission charges. For Short Term open access, this role will be played by
NLDC, who shall also be the system operator for CBTE.

2.2.5 Trade through Indian Power Exchanges

The regulation allows any electricity trading licensee of India to trade in the Indian Power Exchanges on
behalf of any Participating Entity of neighboring country after obtaining necessary approval from the DA.

This is a welcome step, which enables CBTE through exchanges. But, it may be noted that only Indian
trading Licensee is allowed to trade;trading licensees or participating entities of neighboring countries are
not allowed to trade in the Indian Power Exchange, possibly because the Power Exchange is regulated by
the Indian National Regulator, the Central Electricity Regulatory Commission, and the national regulator
cannot have jurisdiction over the entity of a different country.

2.2.6 Transmission Planning, Connectivity and Access

The Cross Border Transmission Link between India and any neighboring country shall be planned jointly
by Transmission Planning Agencies of the two countries with the approval of the respective Governments.
The manner of implementation of Cross Border Transmission Link between the pooling station within
India till the Indian border and the implementing agency shall be decided by Government of India. There
is also a provision for a participating entity having a generating station located in a neighboring country
to develop, operate and maintain the dedicated transmission system from the generating station to the
pooling station within India at its own cost after obtaining all the necessary approvals from respective
countries.

A Participating Entity located in a neighboring country shall apply to the CTU for grant of connectivity
to the Indian Grid and/or long-term access or medium-term open access.The participating entity of the
neighbouring country getting connected to the Indian grid through dedicated transmission systems for
cross border trade of electricity only needs to apply for connectivity.A Participating Entity located in the
neighboring country and getting connected to the Indian grid through Cross Border Transmission Link
shall not be required to apply for Connectivity to the Indian grid. For Short term open access, application
is to be made to NLDC. Application fees as detailed in the regulations has to be paid.

Interface Meters, Communication facilities and System Recording Instruments need to be installed on
both sides of the border for import/export of power. Reactive Power compensation and/or other
facilities shall be provided by Participating Entities connected to Indian grid as far as possible in the low
voltage systems close to the load points thereby avoiding the need for exchange of Reactive Power to/
from Indian grid and to maintain voltage within the specified range. The Participating Entities already
connected to the grid shall also provide additional reactive compensation as per the quantum and
timeframe decided by respective Regional Power Committee(s) in consultation with NLDC.
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2.2.7 System Operation

The regulations mention that all grid operation related provisions shall be applicable as per the prevailing
regulations of the Commission. It has to be ensured that reliable, secure and stable operation of the
interconnected grid takes place to ensure grid security at any point of time. The interconnection
between India and the neighbouring country shall be monitored and controlled by the respective System
Operators of the two countries, with proper coordination. Operational planning including outage plan
shall be carried out by NLDC and its counterpart in the neighbouring country for secure and reliable
operation of the CBTE.

Total Transfer Capability (TTC), Transmission Reliability Margins (TRM) and Available Transfer Capability
(ATC) for the cross border trade of electricity shall be assessed in advance by System Operators in India
and the concerned neighboring country, considering the network limitation on their respective side, and
lower of the two values of ATC assessed by the two countries shall be considered for allowing cross
border trade of electricity. The schedule would be revised, if any further constraints are reported by any
of the two NLDCs.

Scheduling of electricity is to be carried out between the buying entity and selling entity, as per agreed
quantum in the contracts. Scheduling will be for 15 minutes time block or any other notified interval.
Transmission System losses shall be declared on weekly basis shall be borne in kind by the buying
entity or the selling entity. The selling entity or the buying entity, as the case may be, shall inform their
requisitions to the SNA who in turn shall co-ordinate with System Operators of respective neighboring
countries for scheduling of cross border transactions and revisions during the day of operation.

The Energy Accounting for all the electricity imported and /or exported from/ to a neighboring country
shall be carried out on a net basis for each country by the respective RPCs.All payments shall be settled
by the parties through the Settlement Nodal Agency who shall be a member of the Regional Deviation
Pool Account acting on behalf of the selling entity or buying entity of the neighboring country and pay or
receive charges on account of deviation and also settle the same with the selling entity or buying entity
of the neighboring country. SNA shall be similarly involved in the payment of the reactive energy charges.
It may be noted that the charges for deviation from schedule at the inter-connection point shall be as per
the DSM Regulations in India. The segregation of charges within the neighboring country shall be carried
out by the agency designated by the concerned neighboring country.The procedure for curtailment of
trade in CBTE is similar in nature to that application to trades within India.

The regulation also provides for six-monthly operational coordination meetings to be held by the
System Operator of India (NLDC) and its counterpart in the neighboring country to discuss various
aspects associated with the operation of the cross border interconnection(s) including any protection
and commercial related issues.

2.2.8 Treatment of transmission losses and various charges.

For delivery of electricity at the pooling station within India, transmission charges in the form of Point-
of-Connection (PoC) injection charges or PoC withdrawal charges for import/export of power shall be
applicable as per provisions of Sharing Regulations in India.

In case of Transmission losses, withdrawal PoC losses and injection PoC losses of the respective regional
grid (Regional Grid of India) as applicable shall be applied at the interface. Accordingly, Net schedule at
Indian end of the Cross Border Transmission Link shall be arrived at after applying injection PoC loss for
the concerned injection zone and withdrawal PoC loss for the concerned withdrawal zone.

SNA shall pay the Fees and Charges of the System Operator in India on behalf of the entities of the
neighboring countries. SNA shall register itself as a user of concerned System Operator and shall pay
the applicable registration charges. Any selling entity or buying entity in India proposing to sell or buy
electricity from or to the neighboring country shall make payments to the SNA for fees & charges of
System Operation in India.

For the payment security for Transmission Charges, an irrevocable, unconditional and revolving Letter
of Credit (LC) of the requisite amount is to be established in favor of the CTU by the cross border
customer, in case of long term and medium term access. Similarly,an LC of the requisite amount is to be
established in favor of the SNA also for the grid related charges.
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2.2.9 Dispute Settlement and Resolution mechanism

In case of any dispute, which is within Indian Territory, the same will be settled as per the Electricity
Act 2003. In case the dispute is between entities of different countries, the same shall be settled
mutually within 60 days. Otherwise the same shall be settled at the Government level and lastly through
International Arbitration Centre acceptable to the parties of the dispute.

2.3 Procedure for approval and facilitating Import/Export (Cross Border) of
Electricity) by the Designated Authority. (CEA) Dated 26.02.2021

Subsequent to the Gol guidelines and the CERC notification, CEA came up with this procedure in
February 2021, for facilitating approval and other matters related to Import/Export (Cross Border) of
Electricity between India and neighboring countries.

2.3.1 Objectives:

To facilitate coordination with nodal agencies/Authority of Neighbouring Countries (ANC) for
transmission system planning,joint system studies, surveys, preparation of feasibility study reports, system
development, construction, erection, monitoring, testing, commissioning, operation and maintenance of
transmission system for Import/Export (Cross Border) of Electricity in transparent manner, etc.

To lay down procedure for safety, security and coordinated operation of the interconnected national
grids.

To facilitate grant of approval to eligible entities to participate in Import/Export (Cross Border) of
ElectricityCross Border Transmission Links

A. Joint Technical Team - Transmission (JTT-T) was set up for performing works related to
development of cross-border links. Indian side of JTT-T is to assist the DA.The Indian side of JTT-T
shall comprise Nodal Officer of DA (CE (PSPA- Il) of CEA) as team leader and members from CTU
and POSOCO. The representative from CTU shall be convener of the team from Indian side. The
main functions of the JTT-T are:-

¢  To plan cross-border transmission system
*  Coordinate commissioning / monitoring of planned transmission system,
*  Prepare feasibility report of cross-border transmission links.

*  Facilitate development of cross-border exchange of electricity, including preparation of master
plans, etc.

Planning of Cross Border Links - Based on the decision in Joint Steering Committee (JSC)/
Joint Working Group (JWG) comprising of senior Government officials of the two countries, or
proposals received by the Designated Authority seeking approval for import/export (cross border) of
electricity or proposals received from CTU, the Designated Authority may request JTT-T to examine
the requirement of new cross border links. The Authority of the Neighboring Country (ANC) may
also approach the Designated Authority for the planning and development of a cross-border link.

After receiving the in principle approval of the Government, the Designated authority shall examine
the proposal in consultation with the CTU, keeping in mind the various factors like quantum of power
to be traded between countries and proposed timelines for commissioning of the transmission
system for import/export (cross border) of electricity, details of the existing cross-border link and
proposal for any additional feasible cross border links, transmission, generation and load data etc.

The matter will be referred to JTT-T for identifying system strengthening/augmentation of cross
border link which will then give its findings. CEA and CTU shall also carry out system study to assess
system strengthening requirement of the corresponding inter-state as well as intra-state transmission
system in India.
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Preparation of feasibility report (FR)- The same is to be prepared by JTT-T, as directed by JSC/
JWG, after discussion on the cross-border transmission plan in |[SC/JWG meetings.

Implementation, Monitoring & Coordination of Cross Border Transmission Link — Once
the planning activities are over, the detailed system studies and cost implications will be placed
before the Government for a decision on sanction of the linkage and the funding thereof. The
construction shall be taken up only after Government approval. Designated Authority and Authority
of the neighboring country (ANC) shall monitor the progress of Cross Border Transmission links
in the respective countries. Broadly, the part of the Cross Border Transmission Line (CBTL) in the
Indian territory will be constructed and monitored by the Indian agencies like CEA and CTU and for
the part of the CBTL in the territory of the neighboring country will be constructed and monitored
by the respective agencies of that country.

Thus a very clear and effective procedure was laid down for setting up of Cross Border Transmission
Lines (CBTL).As the Joint Technical Team —Transmission (JTT-T) is a team comprising members from
CEA, CTU, POSOCO from India side and the respective members from the neighboring country.
The data and views of the neighboring countries shall also be an input for the decision making by
the JTT-T.

Commissioning of Cross Border Transmission Link- After ensuring the safety aspects by the
relevant authorities of both countries, CTU and the Implementing Agencies of the two countries
shall carry out joint inspection and validate reports of pre-commissioning tests of each other’s
facilities and submit a joint report on the inspection to their respective national load dispatch centers
(NLDC) that the link is ready for energization. The intra-country transmission lines forming part of
the cross-border power transfer scheme shall be declared commissioned as per rules, regulations and
contractual conditions of the respective country. CTU and NLDC shall inform about the DA about
the completion of the commissioning process. Settlement Nodal Agency (SNA) shall be responsible
for arrangement of power for testing of transmission line and associated equipment(s) for forward
and/or reverse flow of power.

Grid security, safety and coordination between the cross-border grid operators

B. Joint Operation Committee (JOC)- Set up for discharging the function of coordination with
neighboring country related to grid security, safety and operation; DA shall be assisted by Indian side
of the Joint Operation Committee (JOC).The Indian side of the JOC shall comprise the Nodal Officer
of DA as team leader and members from POSOCO and CTU. Representative from POSOCO shall
be convener of the team from Indian side. Broad functions of JOC would inter-alia include:

*  Setting up common operation philosophy, recovery procedure, information exchange between
system operators. Protection coordination including planning and setting of System Protection
Scheme (SPS), under frequency relays and df/dt, etc, as needed.

*  Methodology and assumptions for calculation of TTC/ATC/TRM for cross border electricity
exchange under STOA. It may be inferred that the transmission capacity thus determined will be
available for exchange based transactions also.

¢ Annual maintenance outage plan
*  Coordination of requirement for SCADA, data telemetry and communication system.

The procedure further enumerates the Operation Philosophy and the System Security Aspects,
coordination for system protection and relay settings between the power system operators of the
respective nations. For Operational Liaison, a well-defined protocol for information exchange between
the System Operators of India and of neighboring country pertaining to events that have occurred (like
details of fault events etc.) and are likely to occur (like prior operation protocol messages etc.) needs to
be developed. Before any operation is carried out, which is likely to impact the power flow across the
cross border interconnection, the details of the operation to be carried out is to be shared between
both the participating countries through the respective System Operators. A system of exchanging
‘operational codes’ is to be evolved and used for exchanging any operating instructions between the
System Operators of the participating countries. Thus the procedure related to coordination and other
activities between the power system operators of the various countries have been well defined.
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Similarly, Reactive Power compensation and/or other facilities shall be provided by respective countries
at the point of interconnection as far as possible, including the low/high voltage systems close to the
interconnection points, thereby avoiding the need for exchange of Reactive Power and maintaining
interconnection node voltages within the specified range. Similarly, there are provisions related to
assistance in emergency and maintaining proper record of transmitted energy.

For settlement of Grid operation related charges, Settlement Nodal Agency (SNA) will be responsible.
Accordingly, SNA shall be member of deviation pool, reactive energy pool and other regulatory pools
for payment and settlement of corresponding charges in the pool accounts. Subsequently, NTPC Vidyut
Vyapar Nigam Limited (NVVN) was appointed as SNA vide Ministry of power, Government of India
order dated 26th November’2019 (Annexure-1).

2.3.2 One of the most important aspect of power trading, including trading through the exchanges, is the
assessment of the Total Transfer Capability (TTC), Transmission Reliability Margins (TRM) and Available
Transfer Capability (ATC) for the cross border interconnection.The respective power system operators
of the concerned countries have to assess the same and exchange information with each other. These
will be reviewed periodically,and as and when required, and the information shared with the counterpart
in the neighboring nation. The DA shall be informed of the same on a monthly basis and as and when
revision takes place.

2.3.3 Approval to participating Entity (ies) proposing to Import/Export (Cross Border) of Electricity

a) For Inter Government Agreement signed by India and neighboring country for specific
project.

All Import/ Export of electricity shall take place only after approval of the Government of India.
Approval of DA is not required in case of trade taking place under any agreement in which Indian
Government is a party.

The Indian Entity of such transaction would submit the necessary information as per given format
to the DA at least 30 days prior to start of the transaction.The Designated Authority will advise the
concerned entities/NLDC to facilitate scheduling of such cross border transaction.

b) Eligibility of Applicant for Import of electricity by Indian Entities

Energy can be imported by an Indian Entity nominated by Government of India to import electricity
from generating projects of neighboring country and sign PPAs with DISCOMs for the power
being imported. Further, the Indian entity can also import electricity after obtaining approval of
DA from Government or a Government Company or a licensed trader of that country. Some
restrictions have been placed on the generation entities supplying power, where the beneficial
owner, is situated in/ citizen of a third country with whom India shares land border and that third
country does not have a bilateral agreement on power sector cooperation with India. In such
cases, the Designated Authority will consult Ministry of Power and Ministry of External Affairs. The
applicant shall submit an undertaking on affidavit that any change in the equity pattern (after the
date of approval by the Designated Authority) of the generating company/trading licensee of the
neighboring country from where electricity to be imported, shall be intimated to the Designated
Authority, within thirty (30) days of such change. This provision will work as a deterrent for
change in the ownership of the generating company, after DA’s approval has been granted.

Additionally, the generation project(s) of the neighboring country are required to submit the
permission to export power to India from the respective Government of the neighboring country
and the Applicant shall submit a copy of Power Purchase Agreement (PPA)/ or of Letter of Intent
(LOI) from generator of neighboring country, for import of such power. In case of exchange based
trading, after the permission for trading is granted to an entity, the system and procedure of the
exchange is followed.

c) Eligibility of Applicant for Export of electricity by Indian Entities

The provisions state that Generating Companies/ Distribution Companies of India may export
electricity generated by coal or gas or renewable energy or hydropower, to Entities of neighboring
country (ies), directly or through trading licensee(s) of India, after taking approval of the Designated
Authority. In case the export is from a coal based generating plant, then the electricity has to be
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generated utilizing imported coal or spot e-auction coal or coal obtained from commercial mining.
Similarly, for gas based generating plants, export of electricity from India will be allowed only if
electricity is generated utilizing imported gas. In case of exchange based trading, after the permission
for trading is granted to an entity, the system and procedure of the exchange is followed.

d) Eligibility of Applicant for Trading in Indian Power Exchange(s)

With the issuance of these guidelines, first in 2016, later revised in 2018, the subsequent CERC
Regulations and Procedure for approval by the Designated Authority, all necessary enablement for
power exchange based CBTE is now in place.

The Indian power trader is allowed to trade the power of a generating station located outside the
country, subject to two conditions.

i. The generation station is located in a country, with which India has a bilateral agreement on Power
Sector Cooperation.And

ii. Restriction placed on ownership and control of the generating station as mentioned earlier are
not breached.

Further, for trading in the Day Ahead Market (DAM), no permission from DA is required for Indian
entities. However, for other market segments, where establishment of one to one transaction is
possible, approval from DA is required, up to specified quantum (MW) and duration.

The Indian power trader, on behalf of any Entity of neighboring country, is also allowed to trade
in Indian Power Exchanges, after obtaining approval from the Designated Authority, up to specified
quantum (MW) and duration, provided, however that the entity on behalf of where the Indian Power
Trader is trading belongs to the neighboring country which has an agreement on cooperation in the
power Sector with India, and the generating asset from which power is being traded is also owned/
controlled by the said country having agreement on Power cooperation with India. The consent of
respective government of the neighboring country for allowing trade of power is also required.

A maximum time period of one year will be allowed for trading from the date of approval of the
Designated Authority.

In case, there is a change in the equity pattern of the participating Entity of the neighbouring country,
the Indian Entity who has been granted approval by Designated Authority or Gol shall intimate the
Designated Authority within thirty (30) days from such change in equity pattern for continuation of
the approval. Failure to notify this change may be considered by the Designated Authority as a ground
for revocation of the approval. The Applicant should obtain similar undertaking from the participating
Entity of the neighbouring country in its contract.

The Designated Authority will send the proposal for concurrence of Govt. of India (Gol), within
60 days from the date of receipt of the final application complete in all respects. The approval or
otherwise of DA shall be communicated to the Applicant within 15 days from final communication
received from Gol.After approval of the Designated Authority, the participating entity shall approach
concerned authorities in respective country for transmission access.

The office of the Designated Authority shall be same as the office of Member (Power System),
Central Electricity Authority.

The address for correspondence with the Nodal officer will be that of the Chief Engineer (PSPA-II)
Central Electricity Authority. The Nodal Officer shall assist the Designated Authority in exercising
delegated power by the Designated Authority.

2.3.4 Transaction of electricity through Indian Grid under tripartite agreement

Such transactions are allowed if the Entity seeking such transactions has obtained either STOA/MTOA/
LTA from appropriate agencies in India as per CERC regulations, and meets the conditions related to
third country ownership and control on the generating stations.
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2.3.5 Operating system and Procedure related to CBTE and exchange based trades in particular.

India has a robust power system and suitable operating system and procedures are in place at
present within the nation and also for CBTE with Nepal, Bhutan and Bangladesh. As Nepal has started
participating in the Indian Energy Exchange, for dealing with these trades also suitable operating system
and procedures have been developed.

In the CERC regulation on CBET, clause no 4(4) it is mentioned that “National Load Dispatch Centre
shall act as the System Operator for cross border trade of electricity between India and the neighboring
countries and shall be responsible for granting short-term open access and for billing, collection and
disbursement of the transmission charges for short-term open access transactions in accordance with
the Sharing Regulations.”

In the CEA procedure, Clause 5.12,it is mentioned that*“TheTotal Transfer Capability (TTC),Transmission
Reliability Margins (TRM) and Available Transfer Capability (ATC) for the cross border interconnection
shall be assessed and exchanged by the System Operators of the participating countries.” Similarly, in
Clause no 5.4 and 5.6 also coordination and protocol development between the system operators of
India and neighboring countries is mentioned.

It is understood that the above regulatory and procedural requirements are being met suitably by the
system operator.
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CHAPTER -3

Assessment of transfer capability available for
power exchange for trading as on October 2021, and
assessment of available capacity for next 5 years.
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CHAPTER -3

The details of Cross Border Transfer Capability are published by Indian National Load Dispatch
Center (NLDC) and uploaded on its website. The capacities for Oct’2021 issued on 28th
Sept’202| has been taken as the source of this information (Annexure-2)*. The NLDC
document also provides information on the constraints limiting these Transfer Capabilities.

3.1 India - Bangladesh
The presently available Cross Border connections between India and Bangladesh are as given below

I. Baharampur (India) — Bheramara (Bangladesh) 400kV D/C lines along with 2x500 MW HVDC back-
to-back terminal at Bheramara.

2. Surajmaninagar (Tripura) - Comilla (Bangladesh) 400kV (operated at |32KV) interconnection

As per information available in NLDC website, the details of the Total Transfer Capability (TTC) and
capacity available (known as Available Transfer Capability) for Short Term Open Access (STOA) (India
to Bangladesh) including for exchange based trades, for the month of October’2021 are as mentioned
below:

* HVDC Bheramara - Behrampore TTC is 1000 MW. Long Term Open access (LTOA) and Medium
Term Open access (MTOA) has been granted for 760 MW and therefore the balance 240 MW s
available for STOA including exchange based trades. Inter State Transmission system (ISTS) to cross-
border TTC/ATC is for security & market purpose only

e Tripura (Surjananinagar) — Comilla 132 KV line. TTC 200 MW. Although the entire capacity is
shown in the NLDC website to be available for STOA including exchange based trades. It has been
ascertained that a medium term Agreement has been signed between the ONGC Tripura plant for
export of 160 MW power flow + 20% (totaling 192 MW) radially to Bangladesh through this line.

The earlier agreement has been renewed on 3rd Dec’2021till Mar’2026.

Therefore, the Total Capacity available for STOA is 240 MW from India to Bangladesh. In the reverse
direction the total capacity available for STOA is 1000 MWV.

3.2 India — Bhutan

Presently available Cross Border connections between India and Bhutan are as below (132 KV and
above).

Connected to Eastern Region (ER )of India

I. 400kV, 2xD/C Twin Moose line, Tala-Siliguri with LILO of one circuit at Malbase S/S;
220kV, IxD/C line, Chukha- Birpara

220kV, IxS/C line, Chukha- Malbase-Birpara

400kV, 1xD/C Quad Moose, Jigmeling to Alipurduar.

400kV, 1xD/C Quad Moose line Punatsangchu Il - Lhamoizingkha — Alipurduar

vk W

*https:/Iposoco.in/market/monthly-atc-inter-countrylinter-country-202 1-22/
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Connected to North Eastern Region (NER) in India

1. 132 kV, IxS/C line, Motanga-Rangia
2. 132kV, IxS/C line, Gelephu-Salakati.

As per information available in NLDC website, the details of the TTC for the month of October’2021
is as mentioned below:

From Bhutan to ER ISTSTTC 2380 MW.50 MW of the same is reserved for reliability margin. LTOA
and MTOA has been granted for 2196 MW and therefore 134 MW is available from Bhutan to India
for STOA including exchange based trades.

From ER ISTS to Bhutan, the TTC is 550 MW. 10 MW of the same is reserved for reliability margin.
The balance capacity of 540 MW is available for STOA from India to Bhutan, including exchange
based trades.

From Bhutan to NER ISTS, the TTC is 158 MW.The entire capacity is available for STOA including
exchange based trades.

From NER ISTS to Bhutan the TTC is 158 MW.The entire capacity is available for STOA including
exchange based trades.

Therefore, the Total Capacity available for STOA 292 MW from Bhutan to India. In the reverse direction,
the total capacity available for STOA is 698 MWV.

3.3 India - Nepal

The presently available Cross Border connections between India and Nepal are as below (132 KV and
above).

2.
3.

Connected to ER in India Muzaffarpur (India) - Dhalkebar (Nepal) - 400kV D/C transmission line.
Connected to NR in India Tanakpur (India)- Mahendranagar (Nepal) 132KV Line

Other lines of rating 132 KV and below connecting Nepal to India in Northern Region and Eastern
Region, in particular from Bihar state grid, such as|32KV Nepal to Bettiah (Nepal) -DMTCL
(Motihari) (Bihar, India) D/C line and |132kv Raxaul (Bihar, India)-Parwanipur(Nepal) S/C line

As per information available in NLDC website, the details of the TTC for the month of October’202 |*
is as mentioned below:

From ER India (Bihar) to Nepal TTC 395 MW (TTC is the sum of individual maximum
permissible load as Nepal is fed radially & declared by SLDC Bihar), Reliability Margin 7.9 MW,
Capacity booked in LTA/MTOA nil. Balance 387. MW available for STOA. These figures are
cumulative figure of individual line details like 132kv Raxaul-Parwanipur S/C line, 132KV Nepal
- Bettiah-DMTCL (Motihari) D/C etc. Figures in the reverse direction are not available as these
are radial feeders with unidirectional flow of power. This capacity is not available for exchange
based trades. The rate and quantum of power flow from India to Nepal is determined by the
power exchange committee having members from MoP India, CEA, Bihar state and NEA.

From India NR ISTS to Nepal through the Mahendranagar (India) Tanakpur (Nepal) line TTC 65 MW.
LTOA and MTOA has been granted for 14 MW (for transfer for 70 Mus free power under Mahakali
treaty as mentioned) and 5| MW is available for STOA. including exchange based trades. .

From Nepal to India NR ISTS through the Mahendranagar (India) Tanakpur (Nepal) line. TTC 65
MWV. Entire capacity is available for STOA including exchange based trades

From India ER ISTS to Nepal through the Muzaffarpur (India) - Dhalkebar (Nepal) line. TTC 350
MW.The entire capacity is available for STOA including exchange based trades

*https:/Iposoco.in/market/monthly-atc-inter-countrylinter-country-202 1-22/
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*  From Nepal to India ER ISTS through the Muzaffarpur (India) - Dhalkebar (Nepal) line. TTC 350
MW.The entire capacity is available for STOA including exchange based trades

¢ Additional lines of 132KV and 33KV have been listed in Annexure 2-a

Total Capacity available for STOA 401 MW from India to Nepal. In the reverse direction, 415 MW
capacity is available as per this report.

3.4 Conclusions on availability of Cross Border Transfer Capacities for short
term trades including exchange based trades in particular.

It can be seen from the information above, that adequate capacities are available for Cross Border
Transfer Capacities for short term trades including exchange based trades.

3.5 Expected increase in Cross Border Transfer Capacity in the near future
(Next 5 years or so)

India- Bangladesh

I. 400 kV DC Baharampura - Bheramara -2nd link. (For ensuring meeting of N-| security criterion in
the interconnection, hence this will not increase transfer capacity of power)

2. 765kV Double Circuit cross-border electricity interconnection between Katihar (India), Parbotipur
(Bangladesh) is under discussion in the Joint Working Group (JWG) and Joint Steering Committee
(SC).

India — Nepal
I. 400 KV New Butwal-Gorakhpur.Agreement signed in Sept’2021 between NEA and PGCIL.
2. Sitamarhi — Dhalkebar —400kV D/c (Quad) line for Arun-3 HEP

3. 400 KV evacuation lines for export oriented Upper Karnali hydropower plants.

The above status existed in October 2021. The NLDC document related to the Cross Border
Transmission Capacities and other matters is attached as Annexure-2
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CHAPTER -4

4.0 Monthly data and analysis of Nepal Power Purchase from Indian Energy
Exchange (IEX)-All Data courtesy IEX

Nepal has started participating in Indian Energy Exchange from |8th April 2021, after getting approval of
the Designated Authority. Nepal initially applied for permission to buy power upto 350MW, received the
same and started buying power from the power exchange w.e.f. | 8th April, 2021 .1t then sought permission
to sell power in the power exchange.After replying to queries raised by the Designated Authority, Nepal
was also allowed to sell 39 MW power in the power exchange from electricity produced by the 24MW
Trishuli Hydropower Project and the |5MW Devighat Hydropower Project on Ist November 2021. It
started selling 39 MW power in the power exchange w.e.f. 4th November 2021.

It may be noted that the transmission charges, losses, system operation charges etc. are also applicable
additionally.

As on 31.07.2021, the month-wise data of purchase of power from the power exchange, and its
interpretation is given below:-

4.1 April’2021 (From |8th April onwards)

Day wise drawal and Round The Clock (RTC) Avg. Price

Table - |

Delivery Date Drawal (MWh) RTC (Round the Clock) Avg. Price

(Rs./Mwh)
18-04-2021 1040.70 3094.96
19-04-2021 1505.23 3729.27
20-04-2021 598.49 4035.43
21-04-2021 1236.76 3689.36
22-04-2021 1535.76 3534.15
23-04-2021 2045.71 3237.79
24-04-2021 2314.74 31157
25-04-2021 1385.00 2961.94
26-04-2021 870.00 3358.09
27-04-2021 681.91 3628.61
28-04-2021 1210.00 3250.58
29-04-2021 1211.25 3401.21
30-04-2021 842.48 3857.59

The Total power purchased was 16.478 Mus in the month if April at an weighted average rate of
approximately Rs 3.40 per unit.

The minimum quantum bought was 0.60 MU on 20th April’2021 when the Average Round-the-clock
(RTC) price was highest at Rs 4.04 per unit. The maximum quantum bought was 2.31 MUs on 24th
April2021 when the Average RTC price was at Rs 3.12 per unit, which is the thirdlowest price for the
month of April'2021 for days on which Nepal has bought power from the exchange.The power bought
by Nepal is not constant for 24 hours. It would have bought power of varying quantum, during the
different 15-minute time blocks over the day, each time block of which would have the price determined
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independently. Hence, comparing the quantum bought over the day to the RTC price is strictly not
correct. However, in view of the confidentiality of commercial transactions, these |5 minute trades could
not be obtained. Therefore, the daily transactions have been compared with the RTC price.

The daily variation of the Average RTC price and purchase volume can be seen in the graph below.
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4.2 May’2021

Day wise drawal and RTC Avg. Price

Table - 2

Delivery Date Drawal (MWh) RTC Avg. Price (Rs./Mwh)
01-05-2021 7125.95 3256.21
02-05-2021 6990.00 2950.71
03-05-2021 6940.00 3162.82
04-05-2021 6890.00 3103.75
05-05-2021 6370.00 3050.84
06-05-2021 5940.00 2901.98
07-05-2021 4360.00 3220.59
08-05-2021 4650.00 3087.37
09-05-2021 3780.00 2902.04
10-05-2021 4455.00 3051.09
11-05-2021 5097.50 2808.35
12-05-2021 5097.50 269822
13-05-2021 2445.00 2485.69
14-05-2021 1695.00 2659.52
15-05-2021 1307.50 2954.83
16-05-2021 3580.00 2666.85
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Delivery Date Drawal (MWh) C Avg. Price (Rs./Mwh)
17-05-2021 4975.00 2767.11
18-05-2021 6170.00 2557.54
19-05-2021 6170.00 2604.62
20-05-2021 5770.00 2255.16
21-05-2021 3895.00 2699.19
22-05-2021 175.00 2411.35
23-05-2021 3320.00 2543.49
24-05-2021 5812.50 2718.64
25-05-2021 3575.00 2757.32
26-05-2021 1010.00 2565.15
27-05-2021 1010.00 2652.79
28-05-2021 125.00 274481

The Total power purchased was [18.73 Mus in the month of May, at a weighted average rate of
approximately Rs 2.85 per unit.

The minimum quantum bought was 0.18 MU on 22nd May’202| when the Average RTC price was at Rs
2.41 per unit. The maximum quantum bought was 7.13 MUs on |st May’202| when the Average RTC
price was at Rs 3.26 per unit . This shows that Nepal has purchased as per their requirement of power
as well as based on commercial conmsiderations.

The daily variation of the Average RTC price and purchase volume can be seen in the graph below.

Graph - 2
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4.3 June’2021

Day wise drawal and RTC Avg. Price

Table- 3

Delivery Date Drawal (MWh) RTC Avg. Price (Rs./Mwh)

04-06-2021 1702.50 3589.98
05-06-2021 2057.50 378145
06-06-2021 3010.00 2834.2
07-06-2021 2685.00 2899.43
08-06-2021 2835.00 2709.61
09-06-2021 3432.50 2694.05
10-06-2021 1540.00 2652.28
11-06-2021 2250.00 3151.76
12-06-2021 1447.50 2249.54
14-06-2021 175.00 2171.33
15-06-2021 605.00 247347
16-06-2021 175.00 2601.42
17-06-2021 897.50 2661.71
18-06-2021 1630.00 2906.26
19-06-2021 142.50 2772.75
20-06-2021 2342.50 2482.96
21-06-2021 1357.79 2729.16
22-06-2021 1852.08 3299.16
23-06-2021 789.89 4009.4
24-06-2021 2120.00 4119.55
25-06-2021 3641.20 3186.65
26-06-2021 2102.50 3465.28
27-06-2021 1086.44 2799.51
28-06-2021 892.50 3475.56
29-06-2021 1222.50 3688.21
30-06-2021 900.00 464581

The Total power purchased was 42.892 Mus in the month of July at an weighted average rate of
approximately Rs 3.09 per unit.

The minimum quantum bought was 0.18 MU on [4th and |6th June’2021 when the Average RTC price
was at Rs 2.18 and Rs 2.60 per unit respectively. The maximum quantum bought was 3.64 MUs on 25th
June’2021 when the Average RTC price was at Rs 3.19 per unit. This would be as per requirement of
Nepal and on commercial considerations.
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The daily variation of the Average RTC price and purchase volume can be seen in the graph below

Graph- 3
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4.4 July’2021
Day wise drawal and RTC Avg. Price
Table - 4
Delivery Date Drawal (MWh) RTC Avg. Price (Rs./Mwh)
01-07-2021 2862.50 3669.75
02-07-2021 2203.59 3562.82
03-07-2021 100.52 3888.58
04-07-2021 1225.00 2679.96
05-07-2021 2150.00 3702.46
06-07-2021 2582.25 3830.71
07-07-2021 2641.00 4343.98
08-07-2021 2663.75 5086.16
09-07-2021 3096.05 333853
10-07-2021 3820.00 3045.94
11-07-2021 4097.50 2909.95
12-07-2021 3472.50 3519.97
13-07-2021 3935.08 3301.72
14-07-2021 4397.50 2706.16
15-07-2021 4397.50 2960.72
16-07-2021 4203.46 3022.32
17-07-2021 2795.30 3381.02
18-07-2021 2267.50 2480.03
19-07-2021 1267.50 1975.99
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Delivery Date Drawal (MWh) C Avg. Price (Rs./Mwh)
20-07-2021 1527.50 1785.71
21-07-2021 770.00 1985.81
22-07-2021 1527.50 2135.87
23-07-2021 1535.00 2745.93
24-07-2021 1202.50 289831
25-07-2021 898.75 2239.52
26-07-2021 726.25 2379.06
27-07-2021 726.25 2173.1
28-07-2021 3762.50 2308.68
29-07-2021 4392.50 2365.85
30-07-2021 985.00 245241

The Total power purchased was 72.23 Mus in the month of July at an weighted average rate of
approximately Rs 3.07 per unit.

The minimum quantum bought was 0.73 MU on 26th and 27th July’2021 when the Average RTC price
was at Rs 2.38 and Rs 2.18 per unit respectively. The maximum quantum bought was 4.40 MUs on |4th
and 15th July’2021 when the Average RTC price was at Rs 2.70 and 2.96 per unit.The daily variation of
the Average RTC price and purchase volume can be seen in the graph below.

Graph - 4
July'2021 Nepal Exchange Trade
6000.00
5000.00 A,
4000.00
3000.00
2000.00
1000.00
ww —————————— T T T T 7T
3353583353533 35535353533533355353537%
s S3TLEEEEE T EsR 2 g R ARNNYERERR
s Dirawal (MWWhH) e RTC Avg. Price (Rs/Mwh)



Promoting cross-border electricity trade (CBET) through the Power Exchange in India, by all South Asian nations.
Building consensus among Bangladesh stakeholders to begin trading in the Indian power exchange

4.4 Summary of Trade and April’2021 (From 1|8th April) to 31st July, 2021

The summary of Trade or power bought by Nepal from Indian Energy Exchange can be seen in the Table
Below.

Table-5
Total Power . Approx.
. E I A .
No of days on Purchased in quivalent pprox. Wt Total Cost
- Flow on a RTC Avg RTC
which power the month . AR of Power
Basis™ price in Rs/
purchased from Exchange " Purchased
MW Unit
Mus Rs Crs
Aprilr2021 13 16.48 53 3.39 5.59
May’2021 28 118.73 177 2.85 33.84
June’2021 26 42.98 69 3.09 13.28
July’2021 30 7223 100 3.06 22.10
Total 97 250.42 3.0l 7481

*The power purchased from Exchange will vary from day to day and also from time block (of |5 minutes) to
time block, in a particular day. However, these figures are calculated based on continuous and constant flow for
the entire day on which power was purchased by Nepal.

As mentioned earlier, Nepal has also started exporting power from 4th Nov'2021.As per news reports
from Nepal, NEA has sold electricity worth Nepali Rupees 139.26 million over a period of a month.

Comparison of total energy imported by Nepal from India and the share of Exchange based import in
the same.

Table-6
Exchanged based Power Total Power Purchased in Share of Exchange
Purchased in the month the month * based Power in Total
Mus Mus Power Purchased %
May’2021 118.73 276.28 4297%
June’2021 42.98 193.94 22.16%
July’2021 7223 164.53 43.90%
Total 250.42 634.75 39.45%

*Source NLDC monthly report of July.2021

4.5 Assessment of benefits to Nepal due to Trading through Exchange

As per information available in the public domain*, in Jan’2021, the Nepal Electricity Authority (NEA)
had received permission to import additional |5 MW of electricity from Tanakpur at 4.14 Rs per unit.
Similarly, The NEA and Indian company NTPCVidyutVyapar Nigam (NVVN) had signed a power purchase
agreement (PPA) for Dhalkebar-Muzaffarpur cross-border transmission line up to 250 MW in July-
November, 2020, 350 MW in December 2020-April 2021 and 200 MW in May-June 2021.The PPA has
been renewed in June’2021 for a further period of one year and Nepal can draw upto 350 MW as per
the agreement.The per unit price of electricity purchased was 4.18 Indian rupees, as per the contract.

Compared to the cost of these imports, Nepal has been able to purchase power from the Indian Energy
Exchange at a rate at least 20% less than these import costs or about Rs 1.00 per unit.Thus the purchase
of about 250 Mus during the four months’ period has led to a saving of about INR 25 Crs, as compared
to the PPA rate. As the details of the Nepal bids are not available, the actual consumer surplus figures

https://Imyrepublica.nagariknetwork.com/news/nea-receives-permission-to-import- | 5-mw-more-electricity/



can’t be calculated but the same will be equal or more than Rs 25 Crs as Nepal has recently signed PPAs
where the cost of power is Rs 4.18 per unit. It is quite apparent that that the savings have been very
significant.

The exchange-based purchase of power has also enabled Nepal to fine tune their import from India
on a day ahead basis. The Day Ahead Market gives an option to the buyer to buy energy as and when
required, without the mandatory payment of fixed charged, which is usually a compulsion in PPA based
imports. The variation in the daily power purchase figures of Nepal indicates that this feature has been
utilized by Nepal not only to meet their power requirement close to real time but also at a reasonable
rate, depending on price of power in the power exchange.

The above analysis is based on the exchange based cross border trades conducted through Indian power
exchange during the period April’202| to July’2021.
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Projecting opportunities missec oy Bangladesh by
not participating in Exchange based trading. Quantifying
the bené€fits that Bangladesh could have reaped by
exploiting such opportunities. And Assessment of future
opportunities for Bangladesh for participating in the
Power Exchange in India (For next 5 years).
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Chapter- 5

As earlier mentioned in the report, Nepal had gained significantly by participating in the Exchange, both
by buying and selling power. Similarly, Bhutan has also benefited by selling power in the exchange during
the outage of the Tala Hydro Power Plant. As per the current scenario, and expected developments in
the next five years, Bangladesh is likely to purchase power from the exchange.The sale of power may not
be feasible to any significant extent, because of the relatively higher variable cost of power, as compared
to the normal price in the power exchange. Hence the following reports focuses on purchase of power
from exchanges by Bangladesh.

Facts and Figures (As on Oct’2021)

Bangladesh is importing power through two interconnections, Baharampur- Bhedamara and Commila-
Tripura link. Based on discussions held with Bangladesh stakeholders, further increasing import from the
Commila- Tripura link is not possible at present as the Commila area is being fed in a radial mode and
to increase imports, further area of the Bangladesh grid will have to be isolated. Such isolation appears
to be difficult as of now as the extended area will include many generating stations also from which
BPDP is sourcing the generation. In the link of Baharampur- Bhedamara, the current import of about 800
MWV as against the capacity of 1000 MWV, due to some issues with one of the PPAs signed by them.This
additional 200 MW can be bought from Indian Power Exchanges. Further the Baharampur- Bhedamara
second link has been commissioned recently. However this additional link is for meeting the N-1 security
criterion, hence this will not increase the transfer capability of power at Behramara.Thus the maximum
power that can be purchased from exchanges is limited to 200 MW. It also needs be to be appreciated
that due to various factors, Bangladesh bids may not be cleared some times in the exchange for reasons
of abnormally high prices in the exchange such as those experienced due to shortage of coal in India as
seen in Oct’2021.Also other factors like transmission constraints on Indian, Bangladeshi or cross border
interconnection, the quantum of power actually bought may be somewhat less. In view of the above, it is
assumed that Bangladesh will be able to purchase power at least 95% of their requirement. This means:-

Average power that can be bought by Bangladesh = 190 MW
Average energy that can be bought by Bangladesh in a day = 190%24/1000 = 4.56 Mus

Average energy that can be bought by Bangladesh in a year = 4.56%365 = 1,664 Mus (Say
1600 Mus)

The power bought by Bangladesh is expected to replace the generation from costliest variable cost
power plant in Bangladesh. As can be expected, variable cost of the substituted domestic power of
Bangladesh will vary from time to time in a day and day to day in a year. Moreover, the exchange based
power purchase can also prevent the startup and stoppage of some plants which is being used to meet
the peak demand.

As per information obtained from reliable sources, the variable cost of the costliest generating plants
is about INR 15.50. Out of a total installed generating capacity of about 25000 MWV, this accounts for
about 1300 MW of power which use HSD as fuel. Next, in order of decreasing fuel charges, comes
the HFO plants with about 6000 MW capacity and gas plants with | 1500 MW capacity. These plants
together account for more than 80% of the generating capacity in Bangladesh. It also needs to be
mentioned that HSD and HFO plants are used sporadically and do not reflect the average cost of the
costliest power on a daily basis even in the peak season. Further with number of coal based plant being
in under construction stage, the share of HSD, HFO and gas based power can be expected to reduce
over the next 5 years. Gas based plants, using imported LNG, would then become the costliest power
after those using liquid fuel. Imported gas prices (in the form of LNG) are subject to fluctuations and can
consequently lead to a change in the variable cost of power generated from gas.

Further, for the year 2020-2021, about 83% of the total energy generation has come from
gas, furnace oil or diesel based plants. Thus in the winter months, when the demand is
reduced significantly (by even 50% at times), some of these plants have to run and thus the
variable cost of the costliest plant on bar is not significantly reduced.
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In view of the above, we assume that the variable cost of the costliest power in Bangladesh that can be
replaced by power purchased from exchange can to be around INR 10 at present.

The Natural gas spot price has been on the increase in the recent past. As per a report published by
Reuters™*, Bangladesh has paid about USD 36 per MMBTU for purchase of LNG in October’2021.The
report also mentions that Asia spot LNG prices LNG-AS had surged to a record of more than $56 per
MMBTU.This was due to increase in demand in Europe.

A very recent report published by ‘The financial Express’ reports* that Petrobangla had not imported
LNG during five months since October 2020 till January 2021 as it did not get suitable price quote.
Before that Petrobangla has been importing LNG from long-term suppliers at around USD 11.5 per
MMBTU. Recently Bangladesh has reportedly bought LNG at an all-time high price of around USD 36
MMBTU in Oct’2021. Thus it can be seen that there is a lot of volatility in the LNG prices and in future
procurement of LNG at USD 11.5 per MMBTU will be quite difficult. Hence it is assumed that LNG
price may increase to USD |6 to 18 per MMBtu over the next 5 years leading to a similar increase in the
generation cost. The anticipated cost of power over the next 5 years is as given below.

Yearly Average variable price saving due to replacement of power based on liquid and
imported gas based plants by power bought from exchange.

Table-7

Year 2021 2022 2023 2024 2025 2026

Replaced power price in Rs/unit 10.00 11.00 12.00 13.00 14.00 15.00

Yearly Average RTC price in Day Ahead Market in Indian Energy Exchange **

Table-8

Year 2017 2018 2019 2020 2021

Average RTC Price in Rs/unit 3.02 394 3.12 2,62 3.95

The average price in 2020 was exceptionally low due to the prevailing situation. Hence the average price
for the rest of the years is calculated and found to be

*https://thefinancialexpress.com.bd/trade/bangladesh-to-buy-Ing-at-double-the-price-from-two-months-
ago-1624718126
**https:/lwww.iexindia.com/marketdata/market_snapshot.aspx

3.51 Rs/unit. It may also be mentioned that in October’2021, the monthly average RTC price was
exceptionally high at 8.02 Rs/Unit. This was again due to reduction in generation from coal plants due
to coal related issues.

In the next five years, the price is expected to be reasonably stable in this range as cheaper power from
renewable sources will increase which will nearly compensate for the inflation dependent components
of power pricing. Further the hydro generation from Bhutan and Nepal will also come to the exchange
platform, increasing the supply and hence reducing the cost of the power in the power exchange.

Further the CAGR (Compound Annual Growth Rate) Average yearly RTC price in Day Ahead Market
for 4 years from 2017 to 2021 is calculated as -

CAGR = 6.9%

In view of the above, for calculation purposes, rate increase at 6. 9% per year have been assumed over
the next 5 years.

*https:/Iwww.reuters.com/article/bangladesh-Ing-imports-idUSLI N2R4086
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The projected Yearly Average RTC price in Day Ahead Market in Indian Energy Exchange
Table - 9

Year 2022 2023 2024 2025 2026

Average RTC Price in Rs/unit 422 451 4.82 5.16 5.51

Projecting opportunities missed out by Bangladesh by not participating in Exchange based
trading

As mentioned above, the variable cost of the costliest power in Bangladesh that can be replaced by
power purchased from exchange can be assumed to be INR 10 at present. Similarly the Yearly Average
RTC price in Day Ahead Market in Indian Energy Exchange for the year 2021 was INR 3.95 per unit.

The landed cost in Bangladesh will be a bit more due to addition of transmission charges and losses and
various fees etc. Thus the landed cost of power for Bangladesh can be assumed to be about INR 4.50
per unit

In case Bangladesh had bought power from Indian Exchanges, a saving of INR 5.5 per unit would have
accrued. Nepal started buying power from Indian exchange from mid-April'2021.In case Bangladesh had
started power purchase from May’2021, power could have been bought for 8 months in 2021.

Estimated quantum of power that could have been purchased from Exchange during 8 months in 2021
= 1664*8/12 = 1109 Mus (say | 100 Mus)

Estimated average saving per unit of power purchased from exchange = INR 5.5 per unit
Total savings in 8 months in 2021 = 1100%*5.5 = 6050 Million INR or INR 605 Crs

Quantifying the benefits that could have reaped by Bangladesh by purchasing power from
Exchanges over the next 5 years.

As discussed above, the landed cost of power purchased from Exchanges and the variable cost of the
domestic power replaced by this over the next 5 years are summarized in the table below.

Table- 10
Year 2022 2023 2024 2025 2026
A) Average Landed Price of Exchange power. ( RTC price + 422405  451+05 482+05 5.16+0.5 551+0.5
other charges)* INR per Unit =4.72 =5.01 =532 =5.66 =6.01
B) Averag'e variable price of domestic power replaced INR 11.00 12.00 13.00 14.00 15.00
per Unit
C) Average savings per unit in INR ( B-A) 6.28 6.99 7.68 8.34 8.99
D) Ar\qlzrs'age quantum of power purchased from Exchange in 1600 1600 1600 1600 1600
5 -
E) Amount saved by Bangladesh ( C* D) Million INR 10,048 1,184 12,288 13,344 14,384

*Other charges (Transmission charges, System Operation charges etc) assumed fixed at INR 0.50 per unit

Thus it can be seen that a huge quantum of money can be saved by Bangladesh through Exchange
participation. The total amount over next 5 years is INR 61,248 Million. Even if 50% of the estimated
opportunity is actually harnessed, the saving is over INR 30,000 Million or INR 3000 Crs.

At the current exchange rate of | INR = 1.147(June’2021) Bangladesh Taka, this translates into a saving
of over 3400 Crs taka.
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The Stakeholder Meetings for “Building consensus among Bangladesh stakeholders to begin trading in
the Indian power exchanges” was held on 10th and | Ith January’2022 through virtual mode where
stakeholders from different organizations participated in the discussion as mentioned below.

*  With Bangladesh Power Cell, 10th Jan 2022 2.30 PM

*  With Bangladesh Electricity Regulatory Commission (BERC), 10th Jan 2022 4.30PM
*  With Bangladesh Power Development Board (BPDP), | Ith Jan 2022 9.30 AM

*  With Power Grid Company of Bangladesh (PGCB), | Ith Jan 2022,2.30 PM

The complete list of Participants is attached at Annexure-3.

Agenda: The primary objectives of stakeholder consultation was to interact with stakeholders in
Bangladesh to understand the reasons for not participating in power exchange based trading and finding
solution for any hurdle being faced by Bangladesh on this matter, showcasing the benefits accrued
to Nepal and Bhutan due to exchange based trading to the Bangladesh stakeholders and projecting
opportunities missed out by Bangladesh by not participating in Exchange based trading.

Introduction by Participants: All participants from IRADe/SAREP were introduced by Mr. Pankaj
Batra, Project Director, SARI/EI, IRADe. The Bangladesh participants were also requested to give a brief
introduction about themselves and their function in their organization.

Mr. Pankaj Batra, Project Director, SARI/EI, IRADe welcomed the stakeholders and initiated
the proceedings. He started the discussions by mentioning that the neighboring nations have now been
allowed to participate in the Indian power Exchanges. He mentioned that the cost of power purchased
from Indian exchanges is likely to be about INR 4.0 including all losses and charges, based on the current
prices being discovered in the Day Ahead Market (DAM) of Indian Energy Exchange (IEX). Further the
capacity charges has to be paid by Bangladesh, even if the domestic power is not scheduled by them.
The variable charges may be avoided, if it is higher than the exchange traded power’s landed cost. He
also mentioned to the stakeholders about the prices discovered in the Real Time Market (RTM) were
brought to the notice of the Bangladesh participants. The RTM gives an option to buy power just one
hour before delivery. The option of trading in the power exchange for only selective blocks, as required,
was mentioned, which therefore offers a lot of flexibility for buying or selling of power in the power
exchange. Exchange provides a mechanism of optimization of power resources.Mr. Batra stated that
there are a number of products in the power exchange, i.e. Day Ahead Market, the Real time market,
the contingency market and the intra-day market. There is also a weekly market. But the most popular
product is the Day Ahead Market, where buy bids and sell bids are aggregated and the intersection of the
aggregated buy curve and the intersection of the aggregated sell curve gives the common market price.
All buyers would get the power at a price that they have bid or a lower price, whereas all sellers would
get a price of what they had bid or a higher price

Mr Batra emphasized that the trading of power in exchange was a win-win situation for all nations, as it
basically leads to the optimizing of resources over a larger geographical area. He also mentioned how
India and Nepal both benefited from the power exchange and expressed his belief that Bangladesh
will also similarly benefit from the exchange based trading. When the power exchange started within
India, the buyers and sellers in India too have benefitted by trading in the power exchange He also
explained that as only Indian trader comes under the jurisdiction of the Central Electricity Regulatory
Commission (CERC) of India, hence at present to trade in the Indian Power Exchange, the neighboring
nations, including Bangladesh, would have to go through an Indian trader for buying or selling power.

On a query by Mr. Mohammad Hossain, on the method of participating in the Indian power exchange, it
was mentioned that this has to start with obtaining permission from the Designated Authority to buy or
sell power. Just getting the permission to buy or sell power from the power exchange does not lead to
any financial implication, nor does it compel an entity to buy or sell power. Power can be bought or sold
as and when required for as short a time period as fifteen minutes.The concept of collective transaction
in the Power Exchange was explained and that in the Day Ahead Market (DAM), the specific seller is
not identified for power bought by the buyer. Further the exchange provides for the option to bid for
different quantum of power at different rates. It provides an option to mitigate the consequences of
unexpected incidents like tripping of a generator; as the corresponding power can be bought in the RTM
in the power exchange, with a lead time of one hour. There is also market surveillance and monitoring
to ensure that there is no gaming by any participants. The settlement mechanism and how that leads to
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payment security was also explained. The exchange acts as an intermediary in the financial transaction.
The buyer’s trade is only confirmed once the payment is secured by the exchange and hence the amount
payable to the seller is already available with the exchange before trade confirmation.This amount is paid
to the seller by the exchange.

Mr Subhajit Kumar Ray, Sr, Consultant IRADe presented the salient features of Nepal’s experience
in exchange participation during the period May to July’202|.(Annexure 5-A) Nepal bought power
in the DAM as per their requirement. It was mentioned that Nepal had reduced power purchase from
a short term trade agreement and increased power purchase from exchange, as they were getting
more competitive prices in the exchange. About 40% of power purchased by Nepal from India came
from Exchange based trades due to benefits it got by buying power from exchanges.The graph of daily
variation of quantum of power purchased and price for each of the months were explained, bringing
out the benefits of exchange based trades. Mr Ray explained that the exchange based trade had also
benefited Bhutan when they bought power from the exchange at a very reasonable to overcome
the energy shortage in their system. Bangladesh representatives appreciated that flexibility that the
exchange provides and that there is no commitment charges. Mr Ray also explained in brief about the
SARPEX mock exercise carried out in the previous phase of SARI/El and the participation of Bangladesh
representatives in the same. He also explained how scarcity of power adversely affects the economy
and the GDP

Mr Vinod Kumar Agarwal Technical Director, SARI/El, IRADe mentioned that in the Annexure-
Il of the CEA procedure gives the forms required to be filled in their application to trade in the Indian
exchanges. He further suggested that Bangladesh may consider selecting a suitable trader in India, who
can then trade in the exchange on their behalf and also support them in other related activities. He also
suggested that Bangladesh may initially seek approval for import and subsequently for export as there
are separate requirements for each of them,and it may be advisable for Bangladesh to go for import first.

Mr Batra further mentioned that Bhutan’s purchase of power from the exchange from Jan’2022 has
allowed them to overcome shortage in domestic generation due to outage of the Tala power plant for
about 3 monts. It was explained that Bhutan has bought power during off-peak time from the power
exchange, when the cost of power at the exchange is low, while during the peak time they have used
their own hydro resources, when the price at the Power exchange is high.

Bangladesh representatives mentioned that the option of participating in the power exchange has
been discussed at their end. They also expressed the view that the exchange based trading is mutually
beneficial for all participating nations. The discussions they have had with |EX officials on this issue were
mentioned. It was mentioned that of the total capacity of 1000 MW on the India- Bangladesh HVDC
link, only 800 MWV is being actually imported by them.The balance capacity of 200 MW which is not
being used by them, due to certain issues of non-supply by the Meenakshi power plant, can be used by
them through the exchanges. BPDP also have a separate department, which is dealing with Independent
Power Producers, as well as power imports. It was mentioned in response to a query from Bangladesh
that the about 4% of the total power generated in India is traded through exchange but that the same is
a significant amount in MU terms.The present quantum is in the order of 200 Mus or so per day.

It was mentioned by Bangladesh that they have certain transmission limitations or constraints, because
of which, power stations needs to be run at different locations due to system requirement. At present
they can import maximum of about 10% from one substation. As their demand is at present about
10,000 MWV, they can import about 1000 MW through the HVDC link against the current import of
about 800 MW.This additional 200 MW can be bought from Indian Power Exchanges.As far as import
from Tripura- Comilla line is concerned, the same is being imported in a radial mode. The maximum
possible import at present is in the range of 160-180 MWV and it is not feasible to increase the same in
the near future. Bangladesh is in the process of upgrading its transmission system, and number of lines
and substations are likely to be commissioned by 2025. It is also likely that synchronous operation of
Indian and Bangladesh grid will be possible by 2030. They are also trying to diversify the generation
sources and for import, they have signed an MOU with Nepal through NVVN.They further mentioned
that the prices in the power exchange are lucrative for them to buy power, in view of the high cost of
imported LNG, that they are currently using for generating power.

The Bangladesh participants desired to know how to initiate action for purchase of power from exchanges
in India. It was explained that they need to obtain approval from the Designated Authority (DA), as per
the Procedure for both buying and selling power, by applying in the given format. It was clarified that
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presently they have to trade through an Indian trader as the exchange is under the jurisdiction of
Central Electricity Regulatory Commission (CERC) and only Indian trader is covered under this. For
this purpose, Bangladesh can choose any trader in India. The role of trader and the Settlement Nodal
Agency (SNA) was explained and the steps to be taken to start trading in Indian Energy Exchanges were
also mentioned.

The Bangladesh participants desired to know the time it will take to go through the process of seeking
permission to participate in the exchange.The process to be followed for applying was explained and it
was mentioned that it may take about a couple of months to get permission.This will vary a bit, in case
there are any queries from the DA on the application submitted. It was also mentioned that BERC is
ready to formulate new regulations if Bangladesh Governments instructs them to do so. Once we have
a South Asian Regional Power Exchange then a decision to formulate the market rules can be taken
together. However, this is expected to take some time as the quantum of Cross Border power traded
through exchange is not so high at present.. On a query on whether synchronous operation between
Bangladesh and India is being thought of, PGCB mentioned that the same is being planned for 2030.

Both Mr. Mohammad Hossain, Director General, Power Cell, and Mr. Bazlur Rehman, Member BERC,
stated that discussions are on to start trading in the power exchange in India .It was mentioned by
BPDP that Bangladesh is planning on holding of a high level seminar on this issue in Bangladesh. This was
welcomed by Mr Batra, as a good platform for disseminating and experience sharing. He also assured all
support from the SARI/El project at IRADe, for the seminar.

On behalf of SARI project, Mr Batra assured continued support to Bangladesh in this matter and also
thanked the participants for sparing their valuable time for the meeting. Bangladesh representatives
appreciated the study and requested that the report may be shared with them once it is finalized.

Meeting with Power Cell

Rajiv Ratna pPant:
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A Capacity building program for Bangladesh participation in Indian power exchanges was held for
two half days on 12th and |3th January’2022, through virtual mode, where delegates from different
organizations such as Power Cell, Bangladesh Electricity Regulatory Commission (BERC), Bangladesh
Power Development Board (BPDP), and Power Grid Company of Bangladesh (PGCB) participated. The
speakers were experienced professionals from I[EX, CEA, POSOCO etc. Ms Anuradha Das, Program
Coordinator, IRADe compered the program.

The complete list of Participants is attached at Annexure-4.
The agenda of the program is attached at Annexure - 5

Agenda: The primary objectives of stakeholder consultation was to familiarize and build capacity of
the Bangladesh participants, in order for them to understand the entire procedure for participating in
exchange based trading and the related systems and procedures, rules and regulations. The benefits
accrued to Nepal due to participation in exchange based trading was also presented to them. The
speakers included officials from Indian Energy Exchange (IEX), Central Electricity ~Authority (CEA),
Power System Operation Corporation (POSOCO) and URJA Nepal.

Inaugural Session- The welcome address was delivered by Mr. Pankaj Batra, Project Director, SARI/EI
program at IRADe. He welcomed all the delegates to the program. He mentioned that the program was
conceived to bring out the benefits to Bangladesh if they participate in the power Exchanges in India. He
enumerated the benefits that have accrued to Nepal and Bhutan by trading in Indian Power Exchanges
and how they have utilized the flexibilities offered by exchange based trades to meet their power
requirements in an economical manner. He briefly explained the topics of the presentations planned in
the Capacity Building Program and their relevance to Bangladesh delegates.

The Keynote Address was delivered by Mr Mohammad Hussain DG, Power Cell, Bangladesh, representing
Mr. Md. Habibur Rahman, Secretary, Power Division, Government of Bangladesh, who could not come
due to a concurrent meeting. He expressed his gratitude to SARI/EI for their continuous endeavor for
promoting Cross Border Trade in Electricity over the last few years. He mentioned that participation
in the Power Exchange was under active consideration of the Bangladesh authorities. He mentioned
that Bangladesh now has a peak generating capacity of about 20,000 MW and peak demand for about
six months is little over 14,000 MW for about 2 to 3 hours a day. To fulfil this peak demand, certain
generating stations have to be run and this leads to increase in cost. Exchange based power purchase
can help ease this situation. He emphasized that the exchange based trades will be beneficial to all
nations, in view of the regional diversity of demand, and shall also lead to reduction in carbon emission,
due to harnessing of the regional hydro potential. He mentioned that the capacity building program will
be useful for the Bangladesh delegates who are from different organizations, having a key role to play in
this issue.

Introductory Presentation by Mr. S. K. Ray, Sr. Consultant, IRADe- He started by mentioning
that the Indian Power Exchange is operational for a long time now and have benefited the participants.
Further even in off-peak hours, if Bangladesh can buy power at less than the variable cost of the costliest
plant on bar then that can lead to significant savings for Bangladesh. He elaborated on how the bidding
can be done to ensure this. He presented an overview of the program and familiarized the participants
with the exchange based trading done by Nepal and Bhutan. He summarized the details of power bought
by Nepal from the exchange during the period April to July’ 2021. He detailed how Nepal has shifted
partly from PPA based power purchase to Exchange based power purchase. He mentioned that the
benefit to Bangladesh will be much more as the variable cost of their domestic power is much higher.

TheVote of Thanks was delivered by Ms. Monali Zeya Hazra, Regional Energy Manager and Clean Energy
specialist, IPO USAID/India. She mentioned that she was pleased to know that Bangladesh is planning
to take part in trading through the Power Exchange and assured of support and facilitation by USAID
in their endeavor. She also mentioned that. based on the study being conducted by SARI with Mr Ray as
consultant, a road map will be developed and implemented in this matter. She thanked Mr Md. Hossain
and other participants for participating in the capacity building program. She thanked the speakers for
sparing their valuable time and sharing their experiences. She also thanked Mr Ray for the study and
to the SARI/EI project team at IRADe for conducting the capacity building program. She requested the
Bangladeshi stakeholders to provide their feedback on what more can be done by USAID on this issue.
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Mr. Pankaj Batra, Project Director, SARI/El, IRADe welcomed the stakeholders and initiated
the proceedings. He started the discussions by mentioning that the neighboring nations have now been
allowed to participate in the Indian power Exchanges. He mentioned that the cost of power purchased
from Indian exchanges is likely to be about INR 4.0 including all losses and charges based on the current
prices being discovered in the Day Ahead Market (DAM) of Indian Energy Exchange (IEX).The capacity
charges have to be paid by Bangladesh, even if the domestic power is not scheduled by them, however
the variable charges could be avoided, which are likely to be more than the exchange traded power’s
landed cost.The prices discovered in the Real Time Market (RTM) were also mentioned.A typical average
rate of INR 2.61 was brought to the notice of the Bangladesh participants. The RTM gives an option
to buy power just one hour before delivery.The option of trading in the power exchange for selective
blocks were mentioned along with the flexibility this offers.The Power Exchange provides a mechanism
of optimization and sharing of resources.

Mr Batra emphasized that the trading of power in the power exchange is a win-win situation for all
nations, as it basically leads to the optimizing of resources over a larger geographical area. He also
mentioned how India benefited from the power exchange and expressed his belief that Bangladesh will
also similarly benefit from the exchange based trading. He also explained that as only Indian traders
come under the jurisdiction of the Central Electricity Regulatory Commission (CERC) of India, hence
at present to trade in Indian Power Exchange, the neighboring nations, including Bangladesh, have to go
through an Indian trader.

The opportunities provided by the participating in the power exchange were elaborated. In particular,
it was mentioned that obtaining permission for trading does not lead to any compulsion to buy. That
power can be bought as and when required, for as short a time period as fifteen minutes. The concept
of collective transaction was explained, and that in a DAM, the specific seller is not identified for the
power bought by any buyer. Further the exchange provides for the option to bid for different quantum
of power at different rates. It provides an option to mitigate the consequences of unexpected incidents
like tripping of lines or generator as the corresponding power can be traded in the DAM or the RTM.
There is also market surveillance and monitoring to ensure that there is no gaming by any participants.
The settlement mechanism and how that leads to financial security was also explained.

Mr Subhajit Kumar Ray, Sr, Consultant IRADe presented the salient features of Nepal’s experience
in exchange participation during the period May to July’2021. Nepal has bought as well as sold power
in the DAM as per their requirement. It was mentioned that Nepal had reduced power purchase from
a short term trade agreement and increased power purchase from exchange as they were getting
more competitive prices in the exchange. About 40% of power purchased by Nepal from India came
from Exchange based trades due to benefits it got by buying power from exchanges.The graph of daily
variation of quantum of power purchased and price for each of the months was presented by Mr. Ray,
while explaining the benefits of exchange based trades. Bangladesh representatives appreciated that
flexibility that the exchange provides and that there is no commitment charges. Mr Ray also explained in
brief about the SARPEX mock exercise carried out in the previous phase of SARI/El and the participation
of Bangladesh representatives in the same. He also explained how scarcity of power effects the economy
and the GDP.The presentation is attached as Annexure — 5 -A

Mr Vinod Kumar Agarwal Technical Director, SARI/El, IRADe mentioned that Annexure- IlI
of the CEA procedure clearly mentions all actions needed to be taken, in order to trade in the Indian
power exchanges. He further suggested that Bangladesh may consider selecting a suitable trader in India,
who can then trade in the exchange on their behalf, and also support them in other related activities.
He also suggested that Bangladesh may initially seek approval for import and subsequently for export,
as there are separate requirements for each of them and it may be advisable for Bangladesh to go for
import first.

Mr Batra further mentioned that Bhutan’s purchase of power from the exchange from Jan’2022 has
allowed them to overcome shortage in domestic generation due to outage of the Tala hydro power plant.
It was explained that Bhutan has bought power during off-peak time when the likely cost of power at the
exchange is low and during the peak time they have used their own resources.
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Session-1: Products in the Power Exchanges in India, their need and features By Mr. Rohit
Bajaj, Head, Business Development, IEX

Mr Bajaj started his presentation with a brief about the development of exchange operations in India
from the launching of DAM to the start of CBTE. He presented the shares of different types of trades
through which power is being procured in India and the growth of exchange based trades over the years.
He enumerated the various benefits of exchanges such as voluntary participation, providing a neutral
platform, risk mitigation etc. He gave an overview of the various products in the exchange and explained
the DAM in details. He also briefly explained the Real Time Market and the Green Markets.

He presented the price and the volume of power traded in the DAM over the years. He elaborated how
the exchange has enabled the distribution companies (DISCOMS) in India to economize their cost of
power purchase. Discussing the evolution of CBTE, he briefly discussed the regulatory and the policy
framework present in India for CBTE. He familiarized the delegates with the procedure to be adopted
by Bangladesh for participation in the exchange. He presented a case study on Nepal’s power trade in
the exchange and how they have benefited from participation in the exchange.

He touched upon the various upcoming products in the exchange such as long term markets, derivatives
in electricity market. He ended his presentation by expressing his hope to see Bangladesh participating
in the exchanges in the near future.The presentation is attached as Annexure - 5 -B

Session-2:Key Features of MOP Guidelines, CERC Regulations and CEA Procedures related
to Participation of South Asian Nations in Indian Energy Exchanges. By Mr. B.S.Bairwa,
Director, Power System Planning, CEA

Mr Bairwa started his presentation by explaining the various objectives and Provisions of the MOP
Guidelines. He discussed the institutional framework which has been put in place covering the roles
of various bodies like CERC, CEA, SNA (Settlement Nodal Agency), etc. He detailed the various
procedures being adopted by the Designated Authority (DA) related to CBTE. He elaborated on the
various provisions for bilateral trade involving export and import of power by an Indian entity. He
mentioned the conditions applicable to such entities for participating in bilateral trade in electricity with
neighboring nations. He presented the details of the current power trade between India and Bangladesh
through the Behrampur — Bheramara and Tripura- Comilla interconnections.

Elaborating on the exchange based trades, he mentioned the various provisions and applicable conditions
which are relevant for Bangladesh to participate in the Indian Power Exchanges. He mentioned some
key milestones in this regards such as NVVN (Indian Trading Licensee) being accorded approval to buy
power for Nepal through the Power Exchange-DAM (transaction started 18.04.2021), Approval for sale
of power from Nepal generators (Trisuli (24MW) and Devighat (I5MW)) to PX-DAM through NVVN
and Approval to PTC for buy power from the DAM for Bhutan (01.01.2022). He also briefly explained
the salient features related to trilateral contracts, i.e. transaction of electricity through Indian Grid in
the context of CBTE in general and in case of exchange based trades in particular. The presentation is
attached as Annexure = 5 -C

Session-3:Role of System Operator in Power Exchange BasedTradingin India and anticipated
role of South Asian System Operators for Trading in the Indian Power Exchanges. By Mr.R.
K. Porwal, CGM (SO), NLDC, POSOCO India

Mr Porwal discussed the benefits and issues related to International Interconnections. He mentioned
the present and upcoming cross border connections between India and the neighboring countries. He
discussed the recent policy and regulatory developments in this field. He discussed about the cross
border operational coordination being carried about by POSOCO including cross border transfer
capacity declaration by NLDC. He discussed about the long term, medium term and short term access
and the settlement of various charges and losses related to the transactions.

He gave an overview of the expected developments in the field of CBTE. More Synchronous or
Asynchronous Interconnections in future would help in the optimization of generation resources in the
Region and growth of region-wide economy. Further harmonization of grid standards, scheduling and
dispatch procedures will happen in the future along with building of consensus on the legal, regulatory,
technical and commercial aspects of CBTE. He also mentioned the likely challenges that may arise in
future in grid management.The presentation is attached as Annexure — 5 -D
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Session-4: Experience of Nepal in trading in the Indian Power Exchange, Role of Trader and
Settlement Nodal Agency (SNA) in Exchanges based Trades involving South Asian Nations.
By Mr. K.S. Bandyopadhyay, Independent Consultant - Urja Nepal, EX - ED, NVVN

Mr. Bandyopadhyay mentioned the developments leading to participation of Nepal in the Indian Energy
Exchange. NEA had signed power Exchange Agreement with Indian Trader in April 2019. Subsequently,
NEA Signed SNA Agreement with NVVN in October 2020 for settlement of Grid Operation related
charges and DSM. He shared the DA Approval obtained for Purchase / Sale of Power by NEA through
power exchange. He presented the CBET transaction flow diagram.

He shared the learning from Nepal’s experience in participation in exchanges in India. He suggested
that filing separate application for permission for buying and selling of power is desirable. To get
maximum benefit, Bangladesh may consider having both bilateral agreement and exchange trades. He
also elaborated on the role of SNA and mentioned the various functions of SNA. He further shared the
details of SNA functions Performed by NVVN in various transactions. The presentation is attached as
Annexure -5 -E

Session-5: Perspective of Stakeholders from Bangladesh on Participating in the Indian
Power Exchange Moderated by Mr. Pankaj Batra, Project Director, SARI/El program at
IRADe

Mr Batra invited the Bangladesh stakeholders to raise any queries that they may wish to. Mr Balzur
Rehman, Member BERC expressed his appreciation for the speakers and mentioned that the various
participants have got an excellent learning opportunity. Mr Batra pointed out that given the variable
cost of the power plants in Bangladesh and the current exchange prices, participation in exchange by
Bangladesh will be beneficial. The presently un-utilized capacity in the cross border link can be used for
exchange based trades. Mr Batra thanked all the speakers and participants from Bangladesh.

Concluding Remarks. By Mr. Shayan Shafi, Senior Energy Advisor, USAID/Bangladesh

Mr Shafi expressed his pleasure for holding the capacity building program. He thanked all the speakers
on behalf of USAID Bangladesh. He mentioned that globally there has been large scale integration of
power market and all participating nations have benefited from the same.While appreciating the Indian
Power Exchange, he mentioned the need of a regional power exchange in the South Asian Region. He
mentioned that exchange participation will benefit Bangladesh in meeting its target of reduction in
carbon emission. He also appreciated the capacity building program mentioning that it will enable the
delegates for participation in the exchange.

Vote of Thanks Mr.V K Agrawal, Technical Director, SARI/El program at IRADe

Mr Agrawal mentioned that there is a consensus that Bangladesh’s participation in the exchange will be
beneficial. He mentioned that all the departments of Bangladesh participated and expressed his belief
that they will take the matter ahead. He thanked the speakers and the Bangladesh participants. He
expressed to gratitude to IRADe and USAID team members for their contribution.

Md Rezaul Kari... Joyanta Kumai

& md Rezaul Karim Khan, Dir § Joyanta Kumar B

Didarul Islam, P... M. Baxiur Rahm...

R&l:i'u' Porwal J T Rajv Ratna Panda ! Didarul islam, PGCB ¥ M. Bazlur Rahman, Membe



Promoting cross-border electricity trade (CBET) through the Power Exchange in India, by all South Asian nations.
Building consensus among Bangladesh stakeholders to begin trading in the Indian power exchange

Steps and Roadmap for Bangladesh to start trading in the Power Exchange in India. Suggest
steps required on immediate basis and long term basis to start trading in the Indian power
exchange, including changes in policies and regulations required to facilitate the same.The
Roadmap details sustainable measures for Bangladesh to engage on Power Trade in India..

As earlier mentioned in the report, Nepal had gained significantly by participating in the Exchange, both
by buying and selling power. Similarly, Bhutan has also benefited by selling power in the exchange during
the outage of the Tala Hydro Power Plant. It has also been mentioned that as per the current scenario,
and expected developments in the next five years,a huge quantum of money can be saved by Bangladesh
by buying power through Indian Exchanges. At times there may be opportunities to sell power also and
this will be an additional benefit to Bangladesh.

With this background, it is felt that enumerating the steps that Bangladesh needs to take in order to start
trading in Indian Exchanges will be useful. As of now, Bangladesh is importing power from India through
two interconnections, Baharampur- Bhedamara and Commila- Tripura link. The quantum of power being
exported, the currently signed PPAs and the available transmission capacity has already been enumerated
in the report.

It is felt that the following steps should be taken by Bangladesh to start participating in exchanges in India
Step | — Quantification of the quantum of power that can be imported/exported.

Bangladesh need to quantify the quantum of power that they can import and export from the presently
available links. Along with the capacity available in the CBTE, the evacuation and injection capacity of
Bangladesh grid also needs to be ascertained. This assessment should be done on yearly, monthly and
on day ahead basis and reviewed and revised from time to time. Based on the same, Bangladesh can
go for medium and short term arrangements for power trade including trading through exchange. For
very short term trades, from a few hours to a few days, including exchange based trading, there are no
commitment charges involved. Power bought has to be paid for, only when it is bought. However the
fine tuning of buying or selling of power more near to the real time, can be done only in exchange based
trades

Step 2 - Internal approvals to be obtained

In line with the Procedure for Approval and Facilitating Import/Export (Cross Border) of Electricity by
the Designated Authority (CEA India’s procedure), consent of Bangladesh government is required for
allowing trading of power in Indian Exchanges. BPDP is the single buyer in Bangladesh. For purchase of
power, BPDP appears to have the required authorization from the Bangladesh Government. It needs to
be checked by BPDBP, if the authorization to import power from India is general in nature or PPA specific.
In case such authorization is PPA specific, BPDP needs to obtain approval to buy power from exchanges
also. It is felt that such an approval, will not pose any hindrance and can be obtained with ease, but should
be obtained to meet the requirement of CEA India’s procedure.

For sale of power, a different approach is required. So far Bangladesh has not exported power mainly due
to their own demand and also due to the high cost of power that can be traded. However, it has been
seen that the prices in Indian Power Exchanges have shown spikes at times and this can be viewed as
opportunity of selling power by Bangladesh through the Indian Power Exchanges.

In order to benefit from such opportunities,BPDP will need authorization for the same.Such authorization
from BERC and/or the Ministry should be obtained beforehand as these sale opportunities are not very
predictable and in the power exchange, immediate decision needs to be taken to benefit from the same.

Step -3 Setting up of coordination procedures between agencies within Bangladesh

For trading of power through Indian Exchanges, various agencies in Bangladesh will be involved. There
has to be a proper coordination between them.Assuming that BPDP is the single importer and exporter
of power, the following procedure described in brief below can be adopted.

a) The National Load dispatch center of Bangladesh should publish the available transfer capacities for
export and import of power to/from India, based on the available transfer capacities published on the
Indian side by the Indian system operator, POSOCQO, and PGCB’s own assessment on the Bangladesh
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side. This may be published on a monthly basis initially, then on a weekly basis and on a day ahead
basis. These transfer capacities should be reviewed at regular intervals and revised if required.

b) The demand supply position in Bangladesh for the short term should be carefully analyzed, the next
day for the Day Ahead Market, the next week for the weekly market and the immediate need for the
Real Time Market .The quantum of power that can be bought or sold on a dispatch period basis and
the corresponding rates has to be assessed at least two days in advance and reviewed on a day ahead
basis, also considering the other factors like if it is a holiday in India and/or Bangladesh, which is likely
to impact the demand vs supply position in the power exchange market. Based on the above, suitable
bids need to be formulated and placed on the exchange.

c) A suitable procedure for distribution of imported power been various Discoms has to be worked
out. Similarly, the generating stations whose power is being sold has to be identified and it need to be
ensured that adequate generation from these stations are available when the trade is being executed.
This is a requirement as per CEA India procedure also.

d) The entity responsible for conducting exchange based trading in Bangladesh will need to ensure
availability of funds for buying exchange based power, as the funds for the same are blocked by the
power exchange, so that exchange based trades take place seamlessly.

Step 4 — Approvals to be obtained from India

As explained earlier in the report, the CEA procedure is very clear about the necessary approvals that
needs to obtain from India for exchange based import and export.As of now, Bangladesh entities are not
allowed to bid in the exchanges directly. In view of the Indian regulations, system and procedure etc, the
following steps are suggested to be adopted.

a) A suitable Indian trader needs to be identified in India for conducting exchange based trades in
the Indian Energy Exchange on behalf of Bangladesh. This is not only a requirement but would also
benefit Bangladesh, as the Indian Trader will be familiar with the Indian Power sector and will be able
to advise Bangladesh on all matters related to exchange based trades.A suitable agreement has to be
signed with the trader.

b) The Settlement Nodal Agency (SNA) should be involved in this matter as the settlements arising
out of exchange based trades also have to be dealt by SNA. SNA will also be in a position to advise
Bangladesh on all matters related to exchange based trades.

c) The CEA India’s Procedure for approval and facilitating (Import/Export (Cross Border) of Electricity)
by the Designated Authority has clearly given a format in Annex- Il “Application format for approval
of Designated Authority for participation in Indian Power exchanges.”

d) All applicable details like quantum of power, duration of trade etc as detailed in the application format
has to be agreed between BPDP and the Indian Trader by mutual discussion.

e) The Indian Trader would have to apply for the approval of the Designated Authority for trading of
Bangladesh power in Indian power Exchange.

f) In addition to the efforts of the Indian Trader, Bangladesh government and other organizations may
also pursue the matter with their Indian counterparts for expediting the matter.\

Once the approval is obtained, the Indian Trader can then trade power in the Indian Energy Exchanges
on behalf of Bangladesh.

Once the trading through exchange commences, it will be necessary from the trader and BPDP to keep
track of all changes in rules and regulation that take place in India, which may have an impact on the
trades. Similarly, the power plant data regarding quantum of power and its cost needs to be updated on a
regular basis especially as the gas and HFO and diesel prices change very frequently and this input is very
important while formulating the bids. Further the trader should be regularly made aware of any event
that may take place in the Bangladesh grid or the cross border interconnection. Such events may change
the import/export/evacuation and injection capabilities of the Bangladesh power system. This will lead
to changes in the bids placed at the exchange and also may at times, change in schedule by POSOCO
India and NLDC Bangladesh.
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On an immediate term, while initiating the process of obtaining approval for participation in the exchange,
a comprehensive training session is recommended to be arranged by Bangladesh to train the respective
organization’s officials in all aspects of exchange based trades. The participants should be from BPDP,
PGCB, BERC and the finance department of the organization dealing with the financial transactions.The
speakers should be from the Indian trader (preferably those who has been assigned to trade on behalf of
Bangladesh), POSOCO, IEX/ PXIL, CEA, CERC, SNA, a major buyer and a major seller of power in the
Indian exchanges. Involving representatives from Nepal and Bhutan who are participating in the Indian
exchanges will also be useful.

Bangladesh may also consider appointing an expert for starting the trade through Indian Exchanges and
for the initial period of about one year of exchange participation. The expert should have good overall
knowledge of the respective field and should be in a position to guide and advise Bangladesh officials on
all matters related to exchange based trades.

In the long term, Bangladesh, in coordination with the other South Asian countries, may explore the
possibility of establishing a Regional Power Exchange, which may be a multi-national independent body
for trading of Cross Border Power. The geographic location of Bangladesh is such that Bangladesh can
be a link between the SAARC/BIMSTEC and ASEAN grid. Proper planning and implementation can
make Bangladesh a hub of cross border power trade, including exchange based trade between SAARC/
BIMSTEC and ASEAN countries.
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The Stakeholder Meetings for “Nepal stakeholder’s consultation covering all aspects of their participation
in Indian power exchange” was held on 20th and 21st July’2022. Consultations were held with various
stakeholders from different organizations as mentioned below.

I. With Independent Power Producers’ Association, Nepal (IPPAN), 20th July 2022
2. With Electricity Regulatory Commission of Nepal (ERC of Nepal), 20th July 2022

With Mr. Prabal Adhikari, Director, Power Trade Department, Nepal Electricity Authority (NEA),
21st July 2022

Agenda: The primary objectives of stakeholder consultation was to interact with stakeholders in Nepal
to understand their experience of participation in exchange based trading and to understand their
future plan of trading through Power Exchanges. Their bid formulation methodology was discussed and
certain suggestions were also given to improve upon the same. The future of exchange based power
trade in Nepal as well as in the South Asian Region was also discussed and their views on this matter
were ascertained.

The consolidated Gist of Discussions in the meetings are enumerated below.

Introduction by IRADe: All participants from IRADe/USAID/SAREP were introduced by Mr. Pankaj
Batra, Project Director, SARI/El, IRADe. The Nepal participants also gave a brief introduction about
themselves and their function in their organization.

Mr. Pankaj Batra, Project Director, SARI/El, IRADe welcomed the stakeholders and initiated the
proceedings. He started the discussions by mentioning that Nepal has been participating in the Indian
power Exchanges and have sold and bought power as per its requirement. Other neighbouring nations of
India have also started to participate in the exchange or are taking steps to do so. He briefly mentioned
about the study being conducted and the activities completed so far including the discussions held with
Bangladesh participants in brief.

He mentioned about the benefits of participation in exchanges. The average cost of power purchased
from Indian exchanges is likely to be about INR 4.0 per unit, including all losses and charges, based on
the current prices being discovered in the Day Ahead Market (DAM) of Indian Energy Exchange (IEX).
However, this price can vary during the day, seasonally and on a day to day basis. This variability of the
price gives the participant an opportunity to optimize their power trade, buying and selling power as
per their requirement and benefit from the same. The working and the prices discovered in the Real
Time Market (RTM) were brought to the notice of the Nepal stakeholders. The RTM gives an option
to buy power just one hour before delivery. The option of trading in the power exchange for only
selective blocks, as required, was mentioned, which therefore offers a lot of flexibility for buying or
selling of power in the power exchange, without payment of commitment charges. Exchange provides a
mechanism of optimization of power resources.

Mr Batra further mentioned about Bhutan’s experience of purchase of power from the Indian power
exchange and highlighted that the same has allowed them to overcome shortage in domestic generation
due to outage of their largest hydro power plant, the Tala hydropower plant for about 3 months. It was
explained that Bhutan has bought power during off-peak time from the power exchange, when the cost
of power at the exchange is low, while during the peak time they have used their own hydro resources,
when the price at the Power exchange is high.

Mr Batra emphasized that the trading of power in exchange was a win-win situation for all nations, as it
basically leads to the optimizing of resources over a larger geographical area.

Mr Subhajit Kumar Ray, Sr, Consultant IRADe mentioned about the salient features of Nepal’s
experience in exchange participation. Nepal bought power in the DAM as per their requirement. He
mentioned that Nepal had reduced power purchase from the short term trade agreement they had with
India and increased power purchase from the power exchange, as they were getting more competitive
prices in the exchange. In certain months, about 40% of power purchased by Nepal from India came
from Exchange based trades as it was beneficial for Nepal to buy power from the exchange. Nepal
representatives appreciated the flexibility that the exchange provides and the fact that there are no
commitment charges. They also mentioned that they were largely satisfied with their experience of
participation in the Indian Energy Exchanges. Mr Ray also explained in brief about the SARPEX mock
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exercise carried out in the previous phase of SARI/El and the participation of Nepal representatives in
the same. He also explained how scarcity of power adversely affects the economy and the GDP

The Independent Power Producers’ Association, Nepal (IPPAN) meeting was held with their
CEO and others.They gave a short presentation covering the Nepal power sector broadly and explaining
the role of IPPAN in the same.They mentioned that Nepal is surplus by about 400 MW in wet season at
peak load and about 1000 MWV in wet season at off-peak load. Out of this, GOl has approved only about
360 MWV for sale in Indian exchanges and approval of the DA for a further 200 MW has been requested
for RTC sale, but the same is yet to be approved by GOI. Even after taking all these into consideration,
a quantity of more than 400 MW remains for which market is yet to be identified. Further the quantum
of surplus is projected to increase to about 3500 MWV by 2026. Even in the near term, in a next year or
so, about 300 MW capacity is likely to be added. . They also expressed the hope that the appropriate
authority in Nepal shall issue the trading license to them, as applied for by them and also consider the
option of setting up of a power exchange either for Nepal or for the South Asian Region, at a later stage.

The Electricity Regulatory Commission meeting was held with their Chairman and Members.The
present status of cross border trade with India including exchange based trading was discussed. They
mentioned that for CBTE, Nepal has to go through India even if they want to trade power with any third
country due to Nepal’s geographic location.

They mentioned that they have developed a roadmap for the next 4 years. which is a rolling plan. The
present Chairman has a balance tenure of two years and then the new chairman shall take the rolling
plan ahead.They expressed their view that at present the regional energy market is in a transition phase
and they are in favour of a regional power exchange in the long run, once the current phase is over.They
were also looking forward to the Government of Nepal issuing a policy on open access. Subsequently,
regulations and guidelines for power trading and trading license would be issued. ERC Nepal has also
taken up with their government for augmenting the manpower resources that they have as they will
need adequate manpower for proper discharge of their functions

They further mentioned that at present they do not foresee keeping any portion of the energy portfolio
solely for exchange based trading. However, they may look into this once Nepal is adequately power
surplus and also after gaining some exposure to Cross Border Power Trading. They were also in favour
of having a regional power exchange but felt that it will take some time for it to be established and till
then they will continue with the participation in the Indian Energy Exchanges.

Mr Prabal Adhikari, Director, Power Trade Department, NEA met SARI/EI/IRADE team and the
SAREP member for a discussion of the matter.

Mr Adhikari briefly mentioned their experience of participation in the Indian Power Exchange. Mr Ray
shared the Nepal related data available with him.The logic of change in bidding price and volume and also
the nature of the trade was explained by Mr Adhikari.The bid formulation methodology being adopted
by Nepal was discussed broadly. Mr Ray mentioned that the manner in with Nepal has been utilizing the
exchange was close to perfection. He mentioned that at present they have not reserved any generation
for exchange based trade and are bidding as per their requirements. Mr Adhikari also mentioned the
earlier training programs arranged by USAID previously and also the participation in the SARPEX mock
exercise to have been beneficial to them.

Mr Ray mentioned how the variation of price during different dispatch periods can be utilized for
optimization of the energy portfolio by Nepal. In particular, in case Nepal has a storage/pondage plant,
this benefit can be optimally used by Nepal. Mr Adhikari was also of the opinion that a regional power
exchange is desirable, but till the time the same is established, they will continue to participate in the
Indian Energy Exchanges.

On behalf of SARI/EI project, Project Director, IRADe assured continued support to all the Nepal
stakeholders in this matter which would be continued by the new USAID program, SAREP, after the
SARI/EI program got over in September 2022 also thanked the stakeholders for sparing their valuable
time for the meetings. Nepal stakeholders also appreciated the support being provided by SARI/E|
project and expressed their view that the same will be available in future also.
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Conclusion

This study was started in August’2021 and the various activities were completed in phases over a period
of about one year. The objective of the study was to promote cross-border electricity trade (CBET)
through the Power Exchange in India. At the time of the start of the study, Nepal had just trading in
the Day Ahead Market of Indian Energy Exchange. No other South Asian nation was participating in the
exchange. As such, this was the focus of the study. Soon after the commencement of the study, Bhutan
also started participating in the exchange.As Sri Lankan grid is not electrically connected to any other
nation, they are not in a position to participate in CBET.Thus the main focus of the study was on building
consensus among Bangladesh stakeholders to begin trading in the Indian power exchange.

The study covers salient features of the Indian government guidelines, CERC regulations, CEA procedure
related to CBTE, and understanding of these are necessary to initiate CBTE through exchange or
otherwise.Thus a recap of the same is included in the study, but it may be noted that the actual documents
have many further details.The provisions of the same should be well understood for initiating any CBET
involving India, through exchange of otherwise.

Since Nepal has already started trading in the exchange, the trade data was procured for study and
analysis.As detailed in the study, it was seen that the benefit to Nepal was significant ( about 25 Crs INR
in about 4 months from April to July 2021 and they preferred the exchange based trading option over
other options of CBTE available to them to a significant extent. Subsequently when Bhutan participated
in the Indian exchanges, the buyers benefited as there was some shortage of power and, at the same
time, sellers got an opportunity to sell power thus getting benefiting financially. The exchange based
CBET involving India, Nepal and Bhutan clearly demonstrated the benefits to all participants either in
terms of meeting power deficient or generating revenue, without making any long term commitments.

The benefits as detailed above were showcased to the Bangladesh officials in the stakeholder
consultations. In these discussions also, it was felt that Bangladesh participants were mostly aware of the
benefits but the quantification of the same was helpful in further strengthening their faith in exchange
based CBTE.The main fuel used in Bangladesh is oil and given the cost of oil, the domestic generation is
very costly. Even if variable cost is considered, purchase of power through exchange is definitely feasible
and desirable.

Another aspect that will impact CBTE, is the availability of transmission system, not only cross border
system but also the system in the Bangladesh national grid. Bangladesh has plans for augmentation of the
national grid and some of the work on the same is also in progress.A roadmap for Bangladesh to start
trading in the Power Exchange in India was prepared and forms a part of the report.

In case of Nepal, it is apparent from the data available that their bidding in the Indian Energy Exchange
has been well thought out and reflects an in-depth knowledge in the matter. There may be scope to
further improve it, but that needs that the trend of prices in the power exchange, block-wise, and the
corresponding bidding data to be studied in detail, dispatch period/ day/ week and month wise. Such
data is not available in public domain and even otherwise the exercise will be time consuming as the
data will be quite voluminous. However, it is understood that Nepal is internally doing this analysis and
using the results so obtained.The private sector in Nepal have many operational power plants and many
more are in the pipeline. They need to find buyers for this power and Nepal is very unlikely to utilize
the whole power internally. The establishment of a power trading company and exchange in Nepal is
being pursued by them. Further, at present Nepal do not have any pumped storage plant but they have
identified locations where such plants can be built. The optimum utilization of such plants was discussed,
but till the time the various hurdles are removed, the idea will not see the day of light.

One of the major conclusion from the study is that all nations desire that matters, which are adversely
impacting cross border trade, including exchange based trades, needs to addressed and resolved. There
is almost complete awareness of the benefits of CBTE in general and exchange based CBTE in particular.
People also appreciate the concept of SARPEX at least as a long term goal and appreciated the work
done by USAID and IRADe on the same. Nepal and Bangladesh officials repeatedly raised the issue of
wheeling of power traded between them through Indian grid.

Finally, it appears that getting all the nations on a single platform to discuss and solve all issues related
to exchange based CBTE may be the best way forward, and in the long run, establishment of a Regional
Power Exchange for the South Asian Region, with full support and participation of all South Asian Nations,
with grid connectivity, should be the goal.
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ANNEXURES

ANNEXURES |

No. 14/1/2017-Trans-Pt(1)
Government of India
Ministry of Power
Shram Shakti Bhawan, Rafi Marg, New Delhi- 110 001.

Dated, 26" November, 2019

To
Shri Asim Kumar Poddar, CEO,
NTPC Vidyut Vyapar Nigam Ltd.
SCOPE Complex, 7 Institutional Area,
Lodhi Road, New Delhi-110003.

Subject: Nomination of Settlement Nodal Agency (SNA) under
Guidelines for Import/Export (Cross Border) of Electricity
2018- reg.

Sir,

I am directed to state that as per the clause 8.8 of the Guidelines for
Import/Export (Cross Border) of Electricity 2018, M/o Power, Govt. of India
has nominated NTPC Vidyut Vyapar Nigam Ltd. (NVVN) as Settlement Nodal
Agency (SNA) for settlement of grid operation related charges with
neighbouring countries, namely, Bangladesh, Bhutan, Nepal and

Myanmar.
2. This issues with the approval of Competent Authority.
Yours faithfully,
Mﬂz
(Bihari f_%ﬁ""m\
Under Secretary (Trans)
Tele-fax: 2332 5242
Email: transdesk-mop@nic.in
Copy to:

1) Secretary, CERC, New Delhi.

2) Member(PS), CEA, New Delhi.

3) Joint Secretary(North), MEA, New Delhi.

4) Joint Secretary(BM), MEA, New Delhi.

5) Joint Secretary(Hydro), M/o Power, New Delhi.
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National Load Despatch Centre, New Delhi
Cross Border Transfer Capability for October 2021

Issue Date: 28th September 2021 Issue Time: 1700 hrs Revision No. 0
. Long Term Margin Changes
. Lo - Available Access (LTA)/ | Available for| inTTC
Cross-Border Time Period in Reliability|  Transfer . . .
. Date TTC . L Medium Term| Short Term | w.r.t. Limiting constraint Comments
Corridor IST (hrs) Margin Capability
(ATO) Open Access | Open Access| Last
(MTOA) # (STOA) Revision
00:00-17:00 1000 1000 760 240
. 1st October i
India (ER ISTS) to Limited to HYDC Bherama-
2021 to 31st 17:00-21:00 1000 0 1000 760 240 :
*
Bangladesh October 2021 Behrampore rated capacity
21:00-24:00 1000 1000 760 240
00:00-17:00 1000 1000 0 1000
. 1st October oo
Ba"(gE'eF‘{deSQS)’ j'#”d'a 2021to31st | 17:00-21:00 | 1000 0 1000 0 1000 Lér:r:tr?nmo:\gec dBcger;Tt;'
October 2021 p p
21:00-24:00 1000 1000 0 1000
00:00-17:00 200 200 0 200
India (Tripura) to 1st October Limited to terminal bay
Ban Iadpesh # 2021 to 31st 17:00-21:00 200 - 200 0 200 rating at 132 kV
9 October 2021 Surjamaninagar (TSCL)
21:00-24:00 200 200 0 200
00:00-17:00 200 200 0 200
Banaladesh to India 1st October Limited to terminal bay
%Tri ura) # 2021 to 31st 17:00-21:00 200 - 200 0 200 rating at 132 kV
P October 2021 Surjamaninagar (TSCL)
21:00-24:00 200 200 0 200
00:00-17:00 550 540 0 540
. 1st October Outage of 400 kV Binaguri-
'”d'aéﬁft;:zs) © 1 202110315t | 17:00-21:00 550 10 540 0 540 Malbase S/C will over load
October 2021 220 kV Birpara-Malbase S/C
21:00-24:00 550 540 0 540
00:00-17:00 2380 2350 2196 154
. 1st October . .
Bhutan to India (ER| 551 316t | 17:002100 | 2380 50 2350 2196 154 N-1 of Chukha-Birpara will
ISTS) * overload the other circuit
October 2021
21:00-24:00 2380 2350 2196 154
00:00-17:00 158 158 0 158
. 1st October Limited to overloading limit
India (g'hi?aasfs O S0o1t031st | 17:00-21:00 158 - 158 0 158 of 132 kV Salaktai-Gelephu
October 2021 & 132 kV Rangia-Motonga
21:00-24:00 158 158 0 158




National Load Despatch Centre, New Delhi
Cross Border Transfer Capability for October 2021

Issue Date: 28th September 2021 Issue Time: 1700 hrs Revision No. 0
. Long Term Margin Changes
. Lo R Available Access (LTA)/ | Available for| in TTC
Cross-Border Time Period in Reliability|  Transfer " - .
. Date TTC . . Medium Term| Short Term | w.r.t. Limiting constraint Comments
Corridor IST (hrs) Margin Capability
(ATC) Open Access | Open Access Last
(MTOA) # (STOA) Revision
00:00-17:00 158 158 0 158
Bhutan to India 1st October Limited to overloading limit
(NER ISTS ) * 2021 to 31st 17:00-21:00 158 - 158 0 158 of 132 kV Salaktai-Gelephu
October 2021 & 132 kV Rangia-Motonga
21:00-24:00 158 158 0 158
(i) Constraints at 220/132kv,
00:00-17:00 | 395 387.1 0 387.1 2x160MVA ICTs at
Kishanganj New
(ii) Constraints at 132KV
D/C Supaul-Madhepura &
India (Bihar ) to Lst October 132KV D/C Supaul-Laukahi
2021to31st | 17:00-21:00 395 79 387.1 0 387.1
Nepal ## October 2021 T
(iii) Cinstraint at 132kv
Ramnagar-Surajpura T/L
(iv) Constraint at 132kv D/C
21:00-24:00 395 387.1 0 387.1 Raxaul-DMTCL (Motihari)
T/L
00:00-17:00 65 65 14 51
. 1st October Limited to ampacity of 132
India '(q':Ra'IS*T 90 | sp1t031st | 17:00-21:00 65 - 65 14 51 KV Tanakpur-
P October 2021 Mahendranagar S/C line
21:00-24:00 65 65 14 51
00:00-17:00 65 65 0 65
. 1st October Limited to ampacity of 132
Nepal Ith'Sr;d;a (R 20211031t | 17:00-21:00 65 0 65 0 65 KV Tanakpur-
October 2021 Mahendranagar S/C line
21:00-24:00 65 65 0 65
00:00-17:00 350 350 0 350
. 1st October Limited on account of
India (r\lEeR ;ISIS )to 2021 to 31st 17:00-21:00 350 0 350 0 350 transformation capacity at
P October 2021 220/132 kV Dhalkebar S/s
21:00-24:00 350 350 0 350
00:00-17:00 350 350 0 350
. 1st October Limited on account of
Nepallst?l' |S”)d:1 ER | 2021 to 31st 17:00-21:00 350 0 350 0 350 transformation capacity at
October 2021 220/132 kV Dhalkebar S/s
21:00-24:00 350 350 0 350
00:00-17:00 34 34 0 34
. . 1st October . Lo
'”d':ﬂ("::;';“;) © | 2021t031st | 17:00-21:00 34 - 34 0 34 L":f'tff E\’/Ol‘\'/le;:zzd'?gr:r't
4 October 2021
21:00-24:00 34 34 0 34
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National Load Despatch Centre, New Delhi
Cross Border Transfer Capability for October 2021

Issue Date: 28th September 2021 Issue Time: 1700 hrs Revision No. 0
. Long Term Margin Changes
. - - Available Access (LTA)/ | Available for| in TTC
Cross-Border Time Period in Reliability|  Transfer . . .
. Date TTC . L Medium Term| Short Term | w.r.t. Limiting constraint Comments
Corridor IST (hrs) Margin Capability
(ATC) Open Access | Open Access| Last
(MTOA) # (STOA) | Revision
00:00-17:00 3.4 34 0 3.4
- 1st October - AT
M to Ind Limited t loading limit
i’::amn?ru:’); "1 2021t031st | 17:00-21:00 34 - 34 0 34 1KY Moreh o
P October 2021
21:00-24:00 34 34 0 34
Note 1: In case of operation of SPS, Transfer Capability will be revised accordingly.
Note 2: Schedule between India and Bangladesh will be prepared using the above table till the next revision
Note 3: Transfer Capability between India and Bangladesh in the above table has been evaluated ignoring the constraints from Bangladesh side.
Note 4: LTA of Bangladesh is considered as 300 MW from DVC, 250 MW from Sembcorp Energy India Limited and 210 MW from ISGS allocation (excluding auxiliaries+losses).
Note 5: * ISTS to cross-border TTC/ATC is for security & market purpose only
Note 6: # Intra-state to cross-border TTC/ATC is for security purpose only
Note 7: ## TTC is the sum of individual maximum permissible load as Nepal is fed radially & declared by SLDC Bihar.
The above limits are considering the network limitation on Indian side. In case cross-border NLDC also declare the TTC/ATC considering the netowrk limitation on their
Note 8: s . X .
respective side, the lower of this values vs values in above table would be reckoned for the purpose of scheduling.
Note 9: In case any other constraint would be intimated by respective cross-border NLDC, these figures would be revised accordingly.
NLDC India would approve the transactions in line with the GOI guidelines of Dec 2018, CERC Cross Border regulations and the CBTE procedure issued by DA.
owermin.nic.in/sites/default/files/uploads/Guidelines for ImportExport Cross%20Border of Electricity 2018.pd|
Note 10 :
ote http://www.cercind.qgov.in/2019/requlation/CBTE-Requlations2019.pdf
https://cea.nic.in/wp-content/uploads/2021/02/Final DA Procedure 26022021.pdf
Cross Border Transfer Capability for October 2021
Revision Date of Period of .
. . Reason for Revision
No Revision Revision

ANNEXURES 2A
132 KV and 33 KV interconnectors between India and Nepal

Voltage level in KV

| Kataiya- Kusaha | 132
2 Kataiya- Kusaha Il 132
3 Ramnagar - Gandak 132
4 Raxual - Parwanipur 132
5 Kataiya - Rajbiraj 33
6 Sitamadi- Jaleshwor 33
7 Raxual - Birgunj 33
8 Jaynagar - Siraha 33
9 Nanapara- Nepalgunj 33
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ANNEXURES 3

List of Participants in Bangladesh Stakeholder Consultation

Designation & Organization

email ID if available

Stakeholder Consultation with Bangladesh Power Cell, 10th Jan 2022 2.30 PM

Mr. Mohd Hossain

Director General, Powercell

dg@powercell.gov.bd

2 Ms.Afrin Abdullah Assistant Director, Planning & Development, Powercell ad.pd@powercell.gov.bd

3 Mr. S.K.Ray Consultant skrayraja@gmail.com

4 Mr. Pankaj Batra Project Director; SARI/EI/IRADe pbatra@irade.org

5 Mr.V.K.Agrawal Technical Director; SARI/EI/IRADe vkagrawal@irade.org

6 Mr.Vishnu Pandey Sr.Research Analyst vpandey@irade.org

7 Mr. Rajiv Ratan Panda SAREP rpanda@sarep-southasia.org

8 Mr. Mohammad Tahsin Nawaz SAREP tahsin.nawaz@egenconsultants.com

9 Mr. Shah Sujat Hossain SAREP sujat.hossain@egenconsultants.com
Stakeholder Consultation with Bangladesh Electricity Regulatory Commission (BERC), 10th Jan 2022 4.30 PM

| Mr. Mohammad Bazlur Rahman Member (Power), BERC engr.mbr@gmail.com

2 Mr. Md. Kamruzzaman Member (Petroleum), BERC kamruzzamané | @yahoo.com

3 Md. Rezaul Karim Khan Director (Power), BERC mrkk.ipdb@gmail.com

4 Mr. Md. Haronur Rashid Deputy Director (Power), BERC mhrashid09@gmail.com

5 Mr. Md Firoz Zaman Deputy Director (Consumer Affairs), BERC firozberc@gmail.com

6 Mr. S.K.Ray Consultant skrayraja@gmail.com

7 Mr. Pankaj Batra Project Director; SARI/EI/IRADe pbatra@irade.org

8 Mr.V.K.Agrawal Technical Director; SARI/EI/IRADe vkagrawal@irade.org

9 Ms. Reema Bardhan Communication Specialist, SARI/EI/IRADE rbardhan@irade.org

10 Mr.Vishnu Pandey Sr. Research Analyst vpandey@irade.org

I Mr. Rajiv Ratan Panda SAREP rpanda@sarep-southasia.org

12 Mr. Mohammad Tahsin Nawaz SAREP tahsin.nawaz@egenconsultants.com

13 Mr. Shah Sujat Hossain SAREP sujat.hossain@egenconsultants.com

Stakeholder Consultation with Bangladesh Power Development Board (BPDP), | I1th Jan 2022, 9.30 AM

| Mr. Muhhammad Bellal Hossan XEN, BPDB

2 Mr. N.M.S.Kabir Director, IPP Cell-1,BPDB

3 Mr. Morshed Alam BPDB mharshid09@gmail.com

4 Mr.ANM Obaidullah Director, Directorate of System Planning, BPDB obaidanm@yahoo.com

5 Mr.Tanvir Ahamed Sub Divisional Engineer, Directorate of System Planning

6 Mr. S.K.Ray Consultant skrayraja@gmail.com




Promoting cross-border electricity trade (CBET) through the Power Exchange in India, by all South Asian nations.
Building consensus among Bangladesh stakeholders to begin trading in the Indian power exchange

Designation & Organization

email ID if available

7 Mr. Pankaj Batra Project Director, SARI/EI/IRADe pbatra@irade.org

8 Mr.V.K.Agrawal Technical Director, SARI/EI/IRADe vkagrawal@irade.org

9 Mr.Vishnu Pandey Sr. Research Analyst vpandey@irade.org

10 Mr. Rajiv Ratan Panda SAREP rpanda@sarep-southasia.org

I Mr. Mohammad Tahsin Nawaz SAREP tahsin.nawaz@egenconsultants.com

12 Mr. Shah Sujat Hossain SAREP sujat.hossain@egenconsultants.com
Stakeholder Consultation with Power Grid Company of Bangladesh (PGCB), | Ith Jan 2022,2.30 PM

| Mr. Golam Kibria Managing Director, PGCB md@pgcb.gov.bd

2 Md.Adil Chawdhury Superintending Engineer (Planning),PGCB adil99mebuet@gmail.com

3 Md.Yeakub Elahi Chowdhury Executive Director (P&D), PGCB pd2.pgcb@gmail.com

4 Md. Monzurul Islam Superintending Engineer (LDC), PGCB se.ldc@pgcb.gov.bd

5 Mr. B.M. Mizanul Hassan Chief Engineer (O&M), PGCB ce.so@pgcb.gov.bd

6 Mr. Didarul Islam Sub-Divisional Engineer (System Planning), PGCB didar057@gmail.com

7 Mr.S.K.Ray Consultant skrayraja@gmail.com

8 Mr. Pankaj Batra Project Director; SARI/EI/IRADe pbatra@irade.org

9 Mr.V.K.Agrawal Technical Director; SARI/EI/IRADe vkagrawal@irade.org

10 Mr.Vishnu Pandey Sr. Research Analyst vpandey@irade.org

I Mr. Rajiv Ratan Panda SAREP rpanda@sarep-southasia.org

12 Mr. Mohammad Tahsin Nawaz SAREP tahsin.nawaz@egenconsultants.com

13 Mr. Shah Sujat Hossain SAREP sujat.hossain@egenconsultants.com
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ANNEXURES 4

Capacity Building Program for Bangladesh participants

Designation & Organization

12th Jan 2022

email ID if available

Md. Zubayer Alvi

SDE, System Planning , PGCB

zubayeralvi@outlook.com

2 Mr. Mohd Hossain Director General, Power cell dg@powercell.gov.bd

3 Ms. Afrin Abdullah Assistant Director, Planning & Development, Powercell ad.pd@powercell.gov.bd

4 Mr. Md. Kamruzzaman Member (Petroleum), BERC kamruzzamané | @yahoo.com

5 Mr. Didarul Islam SSYEZ,?\SE::;I:;%E;: didar057@gmail.com

6 Mr. Md Firoz Zaman Deputy Director (Consumer Affairs),BERC firozberc@gmail.com

7 Mr. Mohammad Bazlur Rahman Member (Power), BERC engrmbr@gmail.com

8 Mr. Rajiv Porwal POSOCO rk.porwal@posoco.in

9 Mr. Eratosh Chakma AE, IPP Cell-|

10 Mr. Jyoanta Kumar Basu SDE, IPP-1|

I Md. Monower Zahid Khan

12 Mr. Muhammad Bellal Hossan XEN, BPDB

13 Mr. Md. Monzurul Islam Se.NLDC se.ldc@pgcb.gov.bd

14 Mr. NMS Kabir

15 Mr.Eratosh Chakma AE, IPP Cell-|

16 Mr.Tanvir Ahmad System Planning, BPDB

17 Mr. Chandan Sinha

18 Ms. Monali Zeya Hazra Regional Energy and Clean Energy Specialist, USAID-India  mhazra@usaid.gov

19 Mr. S.K. Ray Consultant skrayraja@gmail.com

20 Mr. Pankaj Batra Project Director; SARI/EI/IRADe pbatra@irade.org

21 Mr.V.K.Agrawal Technical Director; SARI/EI/IRADe vkagrawal@irade.org

22 Ms.Anuradha Das Project Coordinator, SARI/EI/IRADe anuradhad@irade.org

23 Ms. Reema Bardhan Communication Specialist, SARI/EI/IRADe rbardha@irade.org

24 Ms. Phalguni Dasgupta Program Administrator, SARI/EI/IRADe pdasgupta@irade.org

25 Mr.Vishnu Pandey Sr. Research Analyst, SARI/EI/RADe vpandey@irade.org

26 Mr. Mohnish Makwana Research Associate mmakwana@irade.org

27 Mr. Rajiv Ratan Panda SAREP rpanda@sarep-southasia.org
28 Mr. Mohammad Tahsin Nawaz SAREP tahsin.nawaz@egenconsultants.com
29 Ms. Namrata Mukherjee SAREP nmukherjee@sarep-southasia.org
30 Mr. Shah Sujat Hossain SAREP sujat.hossain@egenconsultants.com
31 Mr. B.S. Bairwa CEA bs.bairwa@hnic.in

32 Mr. Rohit Bajaj IEX Rohit.Bajaj@iexindia.com

Note- Total participants were about 40. Some of the partcipants from various organisations joined but the details are not available
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Designation & Organization

13th Jan 2022

email ID if available

Ms. Afrin Abdullah

Assistant Director; Planning & Development, Powercell

ad.pd@powercell.gov.bd

2 Mr. Md. Kamruzzaman Member (Petroleum), BERC kamruzzamané | @yahoo.com
3 Mr. Didarul Islam SSYEZ,?\SE::;I:;%E;: didar057@gmail.com

4 Mr. Md Firoz Zaman Deputy Director (Consumer Affairs),BERC firozberc@gmail.com

5 Mr. Mohammad Bazlur Rahman Member (Power), BERC engrmbr@gmail.com

6 Md. Monower Zahid Khan

7 Mr. Md. Monzurul Islam SE,NLDC se.ldc@pgcb.gov.bd

8 Md. Sarower Murshed

9 Mr.Tanvir Ahmad System Planning, BPDB

10 Mr.ANM Obaidullah Directorate of System Planning,BPDB

11 Mr. S.K. Ray Consultant skrayraja@gmail.com

12 Mr. Pankaj Batra Project Director; SARI/EI/IRADe pbatra@irade.org

13 Mr.V.K.Agrawal Technical Director; SARI/EI/IRADe vkagrawal@irade.org

14 Ms.Anuradha Das Project Coordinator, SARI/EI/IRADe anuradhad@irade.org

15 Mr.Vishnu Pandey Sr. Research Analyst, SARI/EI/RADe vpandey@irade.org

16 Ms. Reema Bardhan Communication Specialist, SARI/EI/IRADe rbardha@irade.org

17 Ms. Phalguni Dasgupta Program Administrator, SARI/EI/IRADe pdasgupta@irade.org

18 Ms. Maitreyi Karthik Research Analyst, SARI/EI/IRADe mkarthik@jared.org

19 Ms. ApaliVarshney Sr. Research Associate, SARI/EI/IRADe avarshney@irade.org

20 Mr.Akash Gupta Administartive Officer, SARI/EI/IRADe agupta@irade.org

21 Ms. Shivani Prinja Executive Assistant, SARI/EI/IRADe sprinja@irade.org

22 Mr. Rajiv Ratan Panda SAREP rpanda@sarep-southasia.org
23 Mr. Mohammad Tahsin Nawaz SAREP tahsin.nawaz@egenconsultants.com
24 Mr. Shah Sujat Hossain SAREP sujat.hossain@egenconsultants.com
25 Mr. Shayan Shafi Country Coordinator, USAID-Bangladesh sshafi@usaid.gov

26 Ms. Monali Zeya Hazra Regional Energy and Clean Energy Specialist, USAID-India  mhazra@usaid.gov

27 Mr. Rajiv Porwal POSOCO rk.porwal@posoco.in

28 Mr. K.S. Bandyopadhyay

29 Mr. Prabhankar Porwal
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“Promoting (CBET) through the Power Exchange”
Capacity Building Program for Bangladesh
12 -13 Jan 2022, 14:30 - 17:15 (IST), Virtual

Agenda

Day 1: 12 Jan, Wednesday

14:30 - 15:15 | Inaugural Session

= Welcome Address by Mr. Pankaj Batra, Project Director, SARI/EI program at IRADe
= Address by Mr. Md. Habibur Rahman, Secretary, Power Division, Govt. of Bangladesh

= Introductory Presentation by Mr. S. K. Ray, Sr. Consultant, IRADe
= Vote of Thanks by Ms. Monali Zeya Hazra, Regional Energy Manager and Clean Energy
Specialist, IPO USAID/India

15:15 - 16:45 | Session-1: Products in the Power Exchanges in India, their need and features

By Mr. Rohit Bajaj, Head, Business Development, IEX

= Various products in the power exchange in India approved by the CERC - Day Ahead
market (DAM), Contingency contracts, Intra-Day contracts, Real time contracts, Term
Ahead Contracts (Weekly contracts), Green Term Ahead Contracts, Green Day Ahead
Market - their need and features.

= Experience sharing in trading within India. The prices discovered in these contracts in
the last one year.

* Nepal experience of trading in the Indian Energy Exchange. Challenges faced and
overcome in inclusion of Nepal in the IEX.

= Anticipated inclusion of other nations in Exchange based trading in India.

16:45 - 17:15 | Session-2: Key features of MOP Guidelines, CERC Regulations and CEA procedures
related to Participation of South Asian Nations in Indian Energy Exchanges

By Mr. B.S. Bairwa, Director, Power System Planning, Central Electricity Authority
(CEA), India

= Relevant Salient features of MOP guidelines, CERC Regulations and CEA procedures
= Steps thatled to participation by NEA in [EX.
= Suggestion for inclusion of other nation in Indian Energy Exchange

End of Day 1
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Day 2: 13 Jan, Thursday

14:30 -14:40 | Introduction and Summary of Day 1

By Mr. Pankaj Batra, Project Director, SARI/EI program at IRADe

14:40 - 15:10 | Session-3: Role of the System Operator in Power Exchange based trading in India and
anticipated role of the South Asian System Operators for trading in the Indian Power
Exchange

By Mr. R.K. Porwal, CGM(SO), NLDC, Power System Operation Corporation (POSOCO),
India

= Declaration of Cross Border Transmission Capacities
= Applicable Transmission charges and losses etc. on Cross Border Trades
= System and procedures related to coordination with other NLDCs

15.10 - 16:00 | Session-4: Experience of Nepal in trading in the Indian Power Exchange, Role of
Trader and Settlement Nodal Agency (SNA) in Exchanges based Trades involving
South Asian Nations

By Mr. K.S. Bandyopadhyay, Independent Consultant - Urja Nepal,
EX - ED, NVVN

= Participation by NEA in IEX - Experience sharing

= Role of Indian and Non- Indian Traders in CBET

= Roles and responsibility of SNA in CBET

= [ssues specific to Exchanges based Trades involving South Asian Nations

16:00 - 17:00 | Session-5: Perspective of Stakeholders from Bangladesh on Participating in the
Indian Power Exchange

Moderated by Mr. Pankaj Batra, Project Director, SARI/EI program at IRADe

= Stakeholders from Bangladesh

17:00 - 17:10 | Concluding Remarks
By Mr. Shayan Shafi, Senior Energy Advisor, USAID /Bangladesh

17:10 - 17:15 | Vote of Thanks
Mr. V K Agrawal, Technical Director, SARI/EI program at IRADe




ANNEXURES 5A

Lams USAID SARIEI SR

&\.m“i lo_“. FROM THE AMERICAN PEQPLE

Introductory Presentation

“Promoting (CBET) through the Power
Exchange” Capacity Building Program for
Bangladesh 12 -13 Jan 2022, 14:30 — 17:15

(IST), Virtual

fma”r 20
= YUSAID SARI/EI st
Sessions in Brief

Session-1: Products in the Power Exchanges in India

By Mr. Rohit Bajaj, Head, Business Development, [EX

Session-2: Key relevant features of MOP Guidelines, CERC Regulations and
CEA procedures

By Mr. B.S. Bairwa, Director, Power System Planning, Central Electricity
Authority (CEA), India

Session-3: Role of the System Operator in Power Exchange based trading
By Mr. R K. Porwal, CGM(SO), NLDC, Power System Operation
Corporation (POSOCO), India

Session-4: Experience of Nepal in trading in the Indian Power Exchange,
Role of Trader and Settlement Nodal Agency (SNA)

By Mr. K.S. Bandyopadhyay, Independent Consultant - Urja Nepal, EX - ED,
NVVN
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Orders, Regulations etc. of GOI

1 Guideline for Import / Export (Cross Border) of Electricity- 2018
issued by Government of India, Ministry of Power December, 2018

2 Central Electricity Regulatory Commission (Cross Border Trade of
Electricity) Regulations, 2019

3 Procedure for approval and facilitating Import/Export (Cross Border)
of Electricity) by the Designated Authority. (CEA) Dated 26.02.2021

These orders and regulations have paved the way for neighboring
nations to participate in exchange based trades.
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Exchange Based Cross Border Trading

1 Nepal has started participating in Indian Energy Exchange from 18t
April® 2021

2 Nepal bought power from April’2021 to July’2021. Initially Nepal
was permitted only to buy power.

3 Nepal sold power from 4 November’2021 after Nepal was
permitted to sell power also. As per news reports from Nepal, NEA
has sold electricity worth Nepali Rupees 139.26 million over a period
of a month. This is equivalent to about INR 87 million.

4 Bhutan has started buying power from January’2022

5 Participation by Nepal and Bhutan has been in the Day Ahead
Market (DAM) only




Promoting cross-border electricity trade (CBET) through the Power Exchange in India, by all South Asian nations.
Building consensus among Bangladesh stakeholders to begin trading in the Indian power exchange

Susac [T
=, SARIEI
“\&L“!EJ FROM THE AMERICAN PEOPLE E

[ZTLE Integrated Research and
IRADe Action for Development

Summary of power purchased by Nepal.....1

Summary of power bought by Nepal from Indian Energy Exchange

From April’2021 (From 18th April) to 31st July’2021

power month from RTC Basis Rs/Unit
purchased Exchange Mw
Mus

No of days Total Power Equivalent Approx. Wt Avg | Approx. Total
on which Purchased in the Flowona RTC price in

Cost of Power
Purchased
Rs Crs

April’2021 13 16.48 53 3.39

May’2021 28 118.73 177 2.85

26 42.98 69 3.09

July’2021 30 72.23 100 3.06

Total 97 250.42 3.01

Susap [T
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5.59

33.84

13.28

22.10

74.81

[ZTLE Integrated Research and
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Exchange Based Cross Border Trading

1 Nepal has started participating in Indian Energy Exchange from 18t

April’ 2021

2 Nepal bought power from April’2021 to July’2021. Initially Nepal

was permitted only to buy power.

3 Nepal sold power from 4 November’2021 after Nepal was
permitted to sell power also. As per news reports from Nepal, NEA
has sold electricity worth Nepali Rupees 139.26 million over a period

of a month. This 1s equivalent to about INR 87 million.

4 Bhutan has started buying power from January’2022

5 Participation by Nepal and Bhutan has been in the Day Ahead

Market (DAM) only



Promoting cross-border electricity trade (CBET) through the Power Exchange in India, by all South Asian nations.
Building consensus among Bangladesh stakeholders to begin trading in the Indian power exchange

= USAID SARI/EI Integrated Research and

"mf FROM THE AMERICAN PEOPLE IRADe Action for Development

The daily variation of the Average RTC price and purchase volume
for Nepal

April’2021

April'2021 Nepal Exchange Trade
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The daily variation of the Average RTC price and purchase volume for
Nepal

May’2021
May'2021 Nepal Exchange Trade
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The daily variation of the Average RTC price and purchase volume
for Nepal

June’2021

June'2021 Nepal Exchange Trade

-06-2021

05-06-2021
3

06-06-2021
11-06-2021
12-06-2021
17-06-2021
18-06-2021
19-06-2021

20-06-2021
22-06-2021

09-06-2021
10-06-2021
15-06-2021
16-06-2021
25-06-2021

2

Drawal (MWh)  =====RTC Avg. Price (Rs./Mwh)
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The daily variation of the Average RTC price and purchase volume
for Nepal

July’2021

July'2021 Nepal Exchange Trade
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Estimated Cross Border Transmission Capacity
Available for Exchange Based Trades

1 India — Bangladesh

Total Capacity available for STOA 240 MW from India to Bangladesh In the
reverse direction the total capacity available for STOA is 1000 MW

2 India — Bhutan

Total Capacity available for STOA 292 MW from Bhutan to India. In the
reverse direction, total capacity available for STOA 1s 698 MW

3 India — Nepal

Total Capacity available for STOA 401 MW from India to Nepal. In the
reverse direction, 415 MW capacity 1s available as per this report.
Source of information — POSOCO data for availability of STOA for the
month of Oct’2021.

Link - https://posoco.in/market/monthly-atc-inter-country/inter-country-
2021-22/

(=3USAID R T
) e SARI/EI

Thank You

Subhajit Kumar Ray
Sr. Consultant, IRADe
Email — skrayraja@gmail.com
Mobile - +91 9971792136
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ANNEXURES 5B

Products in Indian Energy
Exchange

12" Jan 2022

Rohit Bajaj
Head —Business Development

Indian Energy Exchange Limited

IEX is facilitating the energy transformation by
building a sustainable and efficient energy economy

: * Launched Real Time |
Markets and Green Term |

. Ahead Markets |
* Introduced Renewable |+ Incorporated Indian Gas
*  Launched Day Ahead Energy Certificate | Exchange - First |
Market. {REC) in the market diversification initiative
*  Commenced Operations *  Traded first non- solar * Launched round the 5 *  Highest yearly volumes
with 58 participants REC clock TAM since inception
* Registered first Open Introduced 15 mins +  Launched Energy Saving - Cross Border Trading
Access Consumer contract in DAM Certificate
{OA) =  First solar REC trade = Publicly listed securities
Introduced Term *  Signed MOU with PIM
Ahead Market (TAM) Technologies

Power Procurement Options ~ f}!_EMA

1,272 BU
Bilateral: Exchanges:
HHto 2o years Less than 1 year Real Time (1hour) - 11 days DSIM
88%
Exchanges
Bilateral & Lc;:g S oL Deviation
Banking Settlement,
Long-term PPA TG Day Ahead e
Market, Term Ahead, | h
Real Time, GTAM, (Herchdnee
Certificates
* Source: CERC
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Fast growing Exchange Markets

Exchanges (BU) Bilateral (BU) [ bpsm(Bu) |

*33% s

“ﬂ—hh_‘-_]‘s%_

| I I H
Pran Frin

Driven by competition and flexible procurement, the Exchange markets constitute >50%
of power market.

* Source: CERC

Data till July 021, CAGR for Last 3 Years 4

Deepening India’s Power Markets

91%

23%
15%
H o
|

Nordpool Germany Netherlands  Switzerland Belgmm France India

Markets are in the range of 30-80% in developed economies.
At 6%, India has an opportunity to deepen the power market.

Source: CRISIL Study

N
Since its inception in 2008, Power Exchanges have ™S g}!_éé
been benefitting the entire power sector

v Helps match demand and supply of energy v" High liquidity ensures lowest prices

¥ Provides benchmark prices for all electricity transactions v Transparent process and price discovery

¥ Transparent Mechanism for Price Discovery v Payment Security
v v v
Generation Transmission Distribution

’ Signals for Generating Capacity ’ Investments in transmission-congestion } + Lower power prices for consumers.
addition (~35 GW Merchant plants) free — One Grid One Price +  Avoids buying under take-or-pay

Non-discriminatory access to +  Flexibility on quantum and
transmission grid duration{ 15-min basis)
Value f 3
Proposition @ . @

5 Bervr it .l B2
ZAXT Pawer Transparent " s b3 Competitive Price Yayment Security Cost Saving
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Robust Eco-system

440 0+ 5 5 + DISTRIBUTION 500+ GENERATORS

INDUSTRIES UTILITIES

% 99% 32%
99 O MARKET O MARKET O caGr
SHARE IN DAM SHARE IN RTM SINCE 2008

The Green Market and the Real-time Markets are poised
to build India as a sustainable energy economy.

Understanding the Exchange

A Neutral Platform

* Provides the necessary electronic trading platform and associated infrastructure to facilitate buying and selling of
electricity by the participants.

* The Exchange in no way influences the price determination process, which is dependent on the offers and bids
placed by the market participants i.e., the sellers and buyers.

Voluntary Participation

* In India, the participation in any of the markets — bilateral or the Power Exchanges is purely voluntary.

Competition and Anonymity is maintained

» Trading on Exchanges is a non-cooperative game. Both the sellers and the buyers place bids on the electronic
platform independent of each other and compete in the market.

Regulatory Oversight
* In India, Power Exchange is under the Regulatory oversight of CERC.

Risk Mitigation

* The exchange acts as the counterparty in the trade and absolves the participants of any risk of payment
defaults.

Standardized Contracts

* The contracts traded on the Power Exchange are standardized contracts, terms and conditions of which are
well known upfront to all the market players.

Operates on inherent transmission margins

* Delivery of the trades discovered on the Power Exchanges is facilitated by the System Operator utilizing the
spare margins available on the transmission system. These margins are declared and made public upfront
transparently on the websites of the System Operator.
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Power Exchange Mechanism

Price Determination

Order Collection

Matching

C&S Function:

*  Separate Clearing &
Delivery cells

*  Risk Mgmt.
Committee reports
to CERC half yearly

Surveillance Function:
= Performed from a secure
‘Surveillance Room’ with
restricted access
* Surveillance Committee
reports to CERC quarterly

"] Surw. Function:
* Results displayed on trading
terminals
L+ Market results, including curves
published online
* Monthly report to CERC

Market Segments

Integrated Day-Ahead Market®
Conventional Since June, 08 GDAM since 26 Oct 21

* Delivery : any/some/all 15- minute time blocks in 24 hours of
the next day

*® Price and quantum discovery: double-sided closed auction
* Green: Bid category for sellers-NS, 5L & Hydra

Term-Ahead Contracts
= Products & Delivery:
Since Sep., 09 ;
Daily Contracts® -T+2 to T+11
Weekly Contracts# - Next Week
Since Jul., 15 {RTC) :
Intraday * -04:00 to 24:00 hrs same day
Day-Ahead Contingency® - all hrs following day

Delivery
based
Contracts

Real Time Market®
Since 01 Jun'20

»  Bid sessions Half Hourly market; 48 times per day

=  Delivery: 30 minutes in two time blocks of 15 minutes each
= prices and quantum discovery: Double sided closed auction.

AIEX

INDIAN ENERGY EXCHANGE

Energy Saving Certificates®

Since Sep., 17

= 1 Escert =1 Mtoe (Metric Tonne Oil Equivalent)

»  Trading Frequency : Once a week (every
Tuesday)

= Price Determination : Double-sided closed

auction

Renewable Energy Certificates®

Since Feb., 11

= 1MWh =1 Certificate

= attributes of electricity generated from
renewable resources

= Sellers: RE generators not under feed in tariffs

*  Buyers: Obligated entities; 1IMWh equivalent to 1
REC

Green Term Ahead Market
Since 21 Aug’ 20
Products & Delivery :
= Intraday * -04:00 to 24:00 hrs same day
* Day-Ahead Contingency* - 00:00 to 24:00
*  Daily Contracts® - T+2 to T+11; 10 rolling contracts
= Weekly Contracts# - Next Week

Note - * Continugus Trading; #, Double side Open Auction; Double Side closed auction

e
Closed double-sided anonymous auction for each 15-min time
block for the following day

8

Intersection between the aggregated sale and purchase curves
defines the market clearing price (MCP)

13 Bid area defined on PX for Price Discovery

Congestion Management through market splitting and
determining Area Clearing Price (ACP) specific to an area
>_Bir.i types: Portfolio/Single Orders or Block Orders
Minimum bid=Re.1 for 0.1MWh

Minimurn Price & Volume Step =0.1p * 0.1 MWh
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DAM Trading Process

Review corridor and

funds availability Scheduling

Bids for | C omep | [ comidor | [ Final AV [ Collective | " Final

15- min &Mcv availability and ACP transaction Schedule sent
each or calculated and funds calculated. confirmation to RLDC for
block bids verified Market by NLDC incorporation

can be splitting if
placed congestion
. ~

Bid types in Day Ahead Market

Single Bid:
+ Bids for each 15 min can be entered
+ Varying price and quantum pairs
+ Allow partial execution
Block Bid:
+ Block Bid for any 15 min
* Mother or child bid
* No circular links
* No partial execution

Profile Block Bids: (DAM)

+ flexibility for Renewable generators to model their bidding pattern and also help the Discoms for their
demand side management.

Minimum Quantity Block Bids: (DAM)

+ facility would be provided to define minimum quantity. Balance Quantity will be placed in multiple
block bids as a sub-set of the entire bid

14
pdel F = 3 atlCo AIPC IEx
- mm"m

R ) e (9 S e B
B]dQuantum 0 2 f2 | o |0 |0 |o |o |o |o

by different '_"_: |60 |60 |60 60 |50 |40 40 (a0 a0 [0 |20 220 2 PEER

portfolios

Demand N .‘iulppl_\'
(Buy) . (Sell)

Price

Market clearing
price (MCP)

td
th

60 Volume
Market Clearing Volume (MCV)
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Single Bid Concept

(oo ) (Roe) (rov) D

[ J(Rsa ] (rss ) DD
3 [ 100 ] Rs 4 Rs 3 -
[ ]
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100

100 Rs 4 Rs5

Block Bid Concept
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TAM Market Segments

Weekly

Trade power for an entire week

Continuous

DA Contingency Intraday

Trade power for same day on hourly/block
basis

Trade power for an entire day ahead on
hourly/block basis,1day

Continuous Continuous
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Bid Matching in TAM/GTAM S CIEX

Continuous

Orders accumulated during order

; 2 Price-time priority based continuous
accumulation phase (no matching)

matching

Orders matched after closure of order '

accumulation period The highest Buy order & lowest Sell

' Orders are used for calculation common | order gets the priority

price i.e. Equilibrium Price.
: ' If the prices are same then priority is

All successful orders matched at : ?
given to the time of the order

Equilibrium Price. //

AIEX

INDIAN ENERGY EXCHANGE

Continuous Matching — Order Entered %

TWS Screen |
Pending Buy Order Pending Sell Order
Buy 10 MW @ Rs 4500/MWh Sell 16 MW @ RS 5500/MWh

Trading Engine

Buy 10 MW @ RS 4500/MWh Sell 15 MW @ RS 5500/MWh
Buy 10 MW @ Rs 4500/MWh Sell 16 MW @ Rs 6600/MWh
— — -
s

Continuous Matching — Order Priority g QIEX

[ TWS Screen |
Pending Buy Order Pending Sell Order
Sell 15 MW @ Rs 5500/MWh
Buy 10 MW @ RS 4500/MWh
Trading Engine

Buy 10 MW @ RS 5000/MWh
Buy 10 MW @ 5000/MWh

] K

[
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Continuous Matching -

Modify / Trade Matching

[ TWS Screen

Pending Buy Order

Pending Sell Order

Trading Engine

- |

Risk Management in DAM/TAM

|

Basis/Additional

Initial Margin
Margin

Day-Ahead Market Margin equal to Last 7 Days Average of Buy

turnover
TAM-Intraday 105% of order -
TAM-DAC 105% of order Value -
TAM-Daily 5% of order Value 50% of Trade Value
TAM-Weekly 5% of order Value 50% of Trade Value
REC 100% of order Value -

Member Client
RMS

Credit facility can be provided by Trader
Member to their clients

Building a sustainable energy economy

|

Initial Margin

Basis/Additional Margin

As per Bank Balance including Hair Cut Factor
105% of order Value =
105% of order Value -

5% of order Value 50% of Trade Value

5% of order Value 50% of Trade Value
100% of order Value -

Mo credit or funding facility by Professional Members
to their clients

Real Time Markets

48 auction sessions in a day recurring every 30 mins

= Efficient power demand management at 1-hour
notice .

+  Optimum utilization of generation capacity .

*  Competitive and transparent power prices

*  Renewable energy integration

*  Ensuring grid safety and security

New market segments have put India’s power markets at par with global energy markets

Green Markets

Intra-Day, Day Ahead Contingency, Daily and
Weekly contracts

Market segment for trading in renewable energy
Facilitating accomplishment of national
renewable energy capacity addition and
effective integration of green energy in the
country

Price discovery on a continuous basis i.e. price
time priority basis.

Energy scheduled through G-TAM considered as
deemed RPO compliance of the buyer

26
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RTM Trading Process

| 23:05 | PE

2t (1 [ (B

; i Disseminati
Auction starts Auction Ends « Matching- :-‘;f reI:ultm
* Participants * NLDC Double Sided

place provides Closed
Buy/Sell bids corridor ' Auction
« Bid Type informatio o Matching
« Single Bid L Logic Same as
« Block Bid DAM

FERE] _23:30

Q % &

Results shared «NLDC | RLDC5LDC * Payin
with NLDC & communicates | incorporatet T/T+1
schedule to he
Members RLDC schedules * Payout

» Communication  2nd updates T+1

of Schedules to on th_gi;
SLDCs by IEX website

+ Bid categories for Sellers — Solar, Non-Solar and Hydro

+ Bid categories for Buyers — Renewable Purchase

+ There will be separate quantity limit for sellers in each category i.e. Solar, Non-Solar and Hydro as per NOC provided to

exchange by participants.

+ Participants will have option to choose “Order Carry forward (OCF)"” option at the time of placing bid to carry forward

remaining bid quantum to DAM.

+ OCF bids will be followed by either Premium or Discount for the purpose of altering bid price for carry forward orders to

DAM market.

+ Only Single / Block Bid types will be available for GDAM market

Green Term Ahead Market (GTAM)

Value Proposition

Buyers
+ Competitive prices s
* Flexible and transparent procurement
* No long-term rigid commitments
* Integrated Energy + RPO fulfilment

Sellers
+ Payment guarantee
+ Dispatch certainty
+ Additional avenue to sell besides rigid long-term .
agreements
* Creation of merchant RE capacity
+ Pan India market access
* RTM for imbalance settlement
+ Portfolio sale by RE rich DISCOMs

Efficient and seamless integration of RE

Key contract specifications

National Level Contract -

Four types of contracts segregated into both solar
and non-solar segments (Upcoming segment-
Hydro)

v" Intraday -04:00 to 24:00 hrs same day

v" Day-Ahead Contingency - 00:00 to 24:00

¥" Daily Contracts - T+2 to T+11; 10 rolling

v~ Weekly Contracts - Next Week

Matching mechanism

¥" Continuous trading for Intraday, DAC and Daily
v" Double-sided open auction for Weekly
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G-DAM Scheduling

|I . o
y Seller * Green Electricity
G-DAM o Scheduled RE to meet RPO
Il RE Sell Bids Power et e
bundled price

- I

For Buyer/Seller
DAM

» Scheduled as Conventional
Power at DAM ACP

DAM: Price trends

FY-19:3.88 | FY-20: 3.01 | FY-21:Rs 2.731 | : FY-19:3.67 | FY-20: 2.78 | FY-21:Rs 2.97

8.01

APR MAY JUN JuL AUG SEP ocT NOV DEC JAN FEB MAR

. Monthly average DAM price crossed Rs 3.5/kWh after the gap of 3 years.
* Lower prices in last 3 years helped DISCOMs reduce their power procurement cost.

Till 31* Dec'21

QIEX

DAM: Volume & Price Trends

m Avg. Sell Bid(MUs) B Avg. Purchase Bid (MUs) i Avg. Cleared Vol. (MUs) —=—Avg. MCP (Rs./kWh)

Ahs. - - ! e
B 1 ] ™

Till 31* Dec'21
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. Avg. Sell Bid (MU) = Avg. Buy Bid (MU) = Avg. Cleared (MU) =-e-+Avg DAM Price(Rs./kWh) ——Avg. RTM Price (Rs./kWh)

Tt & ¢ % 3§ & &8 4§ % & # 8 3§
i 0% % 3 0§ 3 & F % § & o}

+ RTM volume increased from 17 MU/day in Jun‘20 to ~49 MU/day in Dec'21.
+ RTM witnessed highest avg daily demand in Jul’ 21 : 134 MU

« Highest Daily Cleared Volume : 98 MUs on 28'™ Aug’21

* RTM helped utilities to efficiently manage their demand variations

lul-21
Aug-21
Sep-21
Oct-21
Now-21
Dec-21

Till 31* Dec'21

QIEX

mmnmm

Market Features
Mus
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Total Cleared Volume: 330 MU

Till 31* Dec'21

Synchronised Markets
DAM — RTM — GTAM Price Trends

A ge Price (Rs/kWh) FY 21 FY 22
DAM 2.82 4.07|
RTM | 2.79 3.81)
GTAM Non-solar 4.03 4.41

439 454 4

769 LA 19

242 257 530 249 243 373350
. 302 331
i
i 269 273 283
e 247 227 252 253
Ape20 May-20 Jun-20  Jul20 Aug20 Sep-20 Oct-20 Now20 Dec20 Jan-21 Feb-21 Mar-21 Apr-21 May-21
—RTH —0 Satar — Nari-Sclar

0
is a3 3 iig 3.03
2 s, T
754 1 ™ s : TE e o

QIEX

mmnmm

3.98

Jun-21  Juk21  Aug-21 Sep-21  Oct-21 Nowv-21 Dec-21

Till 31* Dec'21
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“Maharashtra discoms turn to energy exchanges,
shun costly PPAs” — PTI — April 12, 2020

"We are increasingly buying power from exchanges,
which is cheaper than PPA tariffs," an official from state
utility Mahavitaran

“Andhra Pradesh saves Rs 2,350 crore in power \
purchases in 2 years” =Times of India - May 24,
2021 vy
Andhra Pradesh has saved around Rs 2,350 crore by ;
purchasing electricity in spot markets at cost effective

prices in the last two years, i.e., 2019-20 and 2020-21

The power utilities procured 3,393 million units in 2019-
2020 and 8,890 MU in 2020-21 from the open market at
cheaper prices

‘ Procedure for
2019 approval and

" facilitating
CERC issued ‘.“9 Import/Export (Cross
2017-18 genlrlal Electricity Border) of Electricity)
egulator 3
Government of India gUlatory by the Designated
. AT Commission (Cross Authorit
2014-15 !ssued guidelines for Border Trade of Y.
SAARC framework L:TET:;E‘:EXW“ of Electricity)
Y Regulations, 2019
2013-14 agreement on energy g s
. [electricity )
India Nepal Power cooperation signed
2012-13 Trade Agreement
Signed
India Bangladesh 500 L
MW HVDC link

commissioned

India, being centrally placed in South Asian region and sharing political boundaries with SAARC countries, namely, Nepal, Bhutan, Bangladesh, Sri
Lanka, and Pakistan, is playing a major role in facilitating planning of interconnections with these countries for effective utilization of regional
resources. India has developed expertise in implementation of HVDC and UHVAC projects and it will be a privilege to connect all the neighbouring
countries electrically through HVDC/UHVAC transmission lines.

Cross Border Electricity Trade @IEX

|EX starts cross-border
Gol had already issued guidelines for Cross Border transactions including those electricity trade for

through Indian power exchange in 2018 and CERC had issued regulations. integrated South Asian

Further, with recent issuance of procedures by CEA for getting approval to trade market

through Exchange, regulatory framework is now set for trade through exchange. : ; :
This follows notification

. Nepalr;tarted purchase/Sale of power through Exchange since Apr'21 of cross-border trade
ORwards. electricity (CBET)
* Bhutan started purchase of power through Exchange since Jan'22 regulations by the
Central Electricity
Regulatory Commission
_ Copaltimsgh s (CERC) in 2019 and the
Value Proposition: /et epthnisad recent notification of
utilisation of Diversity In CBET rules in March-
FESOUrces across - a . . =
border i.e Sanspaion and Economics Times April
optimisation of e 19 2021
investments
Greater system Perfect Market
reliability Arbitrage
Higher security of
supply through
market

integtration



Promoting cross-border electricity trade (CBET) through the Power Exchange in India, by all South Asian nations.
Building consensus among Bangladesh stakeholders to begin trading in the Indian power exchange

Cross Border Trade: Enabling Policy and Regulator
Framework

CERC issued the Central Electricity Regulatory Procedure for approval and facilitating
Commission (Cross Border Trade of Electricity) Import/Export (Cross Border) of Electricity) by
Regulations, 2019 the Designated Authority-Feb 2021

GO guidelines for import/ export (cross
border) of electricity- 2018

* Section 3.1-The import/ export of electricity = Section 3{2)-Cross border trade of electricity = Section 8-Transaction of electricity through
between India and the neighbouring between India and the neighbouring Indian Grid under tripartite agreement
countrylies) through mutual agreements countrylies) shall be allowed through mutual

Sgteemetts be""'“."‘l':"'” STHi{ICS) =l « Section 6.5-Eligibility of Applicant for Trading in
= Through bilateral agreement between two entity(ies) of the ing country(ies) Indian Power Exchange(s)
countries = Any electricity trading licensee of India

may,after obtaining approval from the
Designated Authority, trade in the Indian
Power Exchanges on behalf of any Participating

s Through bidding route; or
* Through mutual agreements between entities

= Section 6.6- Process for grant of approval
= Annexure III-Application format trading in

Entity of neighbouring country. Indian Power Exchange.
* Section 5.3- Any Indian power trader may, after « Section 6-Trade Through Indian Power
obtaining approval from the Designated Exchanges * Annexure V-Application format for approval of
Authority, trade in Indian Power Exchanges on Designated Authority for transaction of
behalf of any Entity of neighbouring country electricity through Indian Grid under tripartite
agreement

37

Procedure for Facilitating Cross Border Trade on IEX

Objective: To facilitate grant of approval to eligible entities to participate in Import/Export (Cross Border) of Electricity, approval
of transmission links with the neighbouring country and approval to Generating company to supply to neighboring country
through dedicated transmission line.

Application filling stage The Applicant shall submit the application to the Nodal Officer in the format enclosed as Annex-I11.
Applicant (under 6.5(iii)) should furnish PPA/Lol
Also have consent of respective government of the neighbouring country

Examination Stage Application will be examined from technical, strategic, national and economic point of view
Designated Authority will obtain concurrence from Govt. of India

The Designated Authority may seek the comments from RPCs, CTU,POSOCO etc.

Approval The approval or otherwise of DA shall be communicated to the applicant within 15 days from final communication
received from Gol.

Start Buying from IEX or Sell surpluses to IEX

Journey So far-Nepal Case Study

Nepal has started purchasing power through Indian Energy Exchange upto 350MW and taking advantage of competitive

price and flexibility in power procurement. Drawal (MUs)
8
. 7-lianag o
5.38
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4 rd 358 k< 332058 T 3.64
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Traded Volume Vs MCP

= Traded Mus  s===MCP{Rs./KWh)
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Demand Side Optimisation —Meeting the variability® @’BIEX
through Power Exchange N oS o

Day wise hourly power purchase optimisation -06th May 2021
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Power Sale Optimisation

Day wise hourly power Sale optimisation -04t" Dec 2021
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Power Market’s Upcoming Products

+ SEBI and CERC have reached an agreement over the regulatory jurisdiction of electricity
derivatives,

+ it will allow the introduction of long duration physical deliverable contracts on the power
exchanges.

* Product launch expected by EQY

+  Exchanges will introduce contracts above 11 days and Discom's shall be able to tie up
power for upto 1 yr, at the most competitive prices.

+ GOl issued order for allowing electricity to be traded as other commodities.
= Long positions on electricity contracts can be hedged very soon.

Proposed LDC contracts

Contracts TAM/GTAM Exisﬁ:fr:::wew Proposed Delivery Period

Daily Contract T+2 to T+9 T+2 Onwards for number of days prescribed by Exchange
Ubto Tl for Monday to Sunday (Weeks), Monday to Friday (Week-
Weekly Contracts P days) and Saturday to Sunday (Weekends) for number of
Monday to Sunday K e

weeks prescribed by Exchange. Open uniform price

Fortnightly Contracts N.A. Block of 15 Days starting from 1% or 16" of a Month auction/ continuous — As
specified by the
A Exchange

Monthly Contract N Monthly contracts for calendar Months or combination

thereof. E.g. Monthly, Quarterly, Half Yearly, Yearly etc.
Any Day Contract N.A. User defined Day(s) and duration (time-blocks).
Any-Day(s) Single Sided N.A. User defined Day(s) and duration (Hours/time-blocks). Forward Auction/

Contracts Reverse Auction

QAIEX

Thank you
®smizs @) e (i) S0

@ Phone: 0120 4648100
Email: jexindi

Website: www.iexindia.com
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ANNEXURES 5C

INDIA

Guidelines for Import/Export (Cross Border)
of Electricity-2018 and DA Procedure

IMPORT / EXPORT — PROVISIONS AND PROCEDURE
12 JANUARY 2022

Objective and Provisions of Guidelines

~ OBIJECTIVE
~ Facilitate import/ export of electricity between India and neighbouring countries;
~ Evolve a dynamic and robust electricity infrastructure for import/ export of electricity;

~ Promote transparency, consistency and predictability in regulatory mechanism pertaining
to import/ export of electricity in the country;

~  Reliable grid operation and transmission of electricity for import/ export.
»~ INSTITUTIONAL FRAMEWORK
~  ELIGIBILITY AND TERMS & CONDITIONS FOR PARTICIPATION
~ FACTORS TO BE CONSIDERED BY THE DESIGNATED AUTHORITY FOR GRANTING APPROVAL
~ TARIFF
~  TRANSMISSION SYSTEM, SCHEDULING & ACCOUNTING

Institutional Framework

Guidelines Nodal Agencies

CTU - long-term
access

and medium-term
open access

NLDC - short-term
open access

Designated Authority

SNA - Settlement
of grid related
charges
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Procedure of Designated Authority

»  Cross border transmission links
Planning of cross-border link
Implementation, Monitoring & Coordination of Cross Border Transmission Link
Commissioning of Cross Border Transmission Link

~  Grid security, safety and coordination between the cross-border grid operators
Operating Philosophy, System Security Aspects, Protection Coordination, Manpower Requirements,
Operational Liaison, Operating Instructions, Reactive Power Compensation, Outage Planning, Recovery
Procedures, Event Information, Assessment of ATC in cross border interconnections, Assistance in Emergency,
Record of transmitted energy, Settlement of grid operation related charges

~ Approvals
to participating Entity(ies) proposing to Import/Export (Cross Border) of Electricity
for building dedicated transmission line for connecting to the transmission system of neighbouring country
For transaction of electricity through Indian Grid under tripartite agreement

~  Office of the Designated Authority, Language for communication etc

Bilateral Trade - Import by Indian Entity

» Overall Bilateral Agreement - Govt. to Govt.
» G-2-G trade (No DA approval) - Gol may designate an Entity for import,
» Others — Indian entity to apply for approval of DA (format)

~ Agreement between Indian Entity and Entity of neighbouring Country

~ Quantum, Period, injection/draw! points

~ PPA/Lol with generator

~ Generator to have permission from respective Govt.

~ Generator details, shareholding pattern

~  Affidavits/undertakings

~ Application to be submitted well in advance.

Bilateral Trade - Export by Indian Entity

» Overall Bilateral Agreement - Govt. to Govt.
» G-2-G trade (No DA approval) - Gol may designate an Entity for export,
» Others — Indian entity (gen/Discom)to apply for approval of DA (format)
~ Agreement (PPA/Lal) between Indian Entity and Entity of neighbouring Country
~ Quantum, Period, injection/draw! points

~ Generator to qualify Eligibility Criteria (imported coal /spot eauction coal / coal
from commercial mining, imported gas, renewable energy or hydropower)

~ Affidavits/undertakings
~ Application to be submitted well in advance.
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India — Bangladesh Electricity Trade

»~  Behrampur — Bheramara link
~  NTPC generating stations — 250 MW
=  DVC (NVVN) = 300 MW
~  Meenakshi Energy (PTC) = 200 MW
~  Sembcorp Energy India Limited = 250 MW

~ Import from Indian State grids
~  Tripura (through NVVN) = 160 MW

Trading in Indian Power Exchanges

» Overall Bilateral Agreement - Govt. to Govt.
Entity of neighbouring country through Indian Trading Licensee

Agreement between Indian Trading Licensee and Entity of neighbouring
Country

ENC to have permission from respective Govt.

Indian entity to apply for approval of DA (format)

Allowed Segments: DAM /TAM

Quantum, Period (max one year), injection/drawl| points
Generator details, shareholding pattern

For TAM — India Generator to qualify the Eligibility Criteria.
Affidavits/undertakings

Application shall be submitted well in advance.

v

v

VY NN NENN

Trading in Indian Power Exchanges

» NVVN (Indian Trading Licensee) has been accorded approval to
buy power for Nepal through PX-DAM (transaction started
18.04.2021)

» Approval for sale of power from Nepal generators (Trisuli (24MW)
and Devighat (15MW)) to PX-DAM through NVVN

» Approval to PTC for buy power from PX-DAM for Bhutan
(01.01.2022)
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Transaction of electricity through Indian Grid

» Overall Bilateral Agreement - Govt. to Govt.

Tripartite Agreement (PPA/ PSA) — Indian Trading Licensee, Entity
of selling country, Entity of Buying country

Indian entity to apply for approval of DA (format)
Quantum, Period, injection/drawl points
Generator details, shareholding pattern
Affidavits/undertakings

Application shall be submitted well in advance.

Y

NKS

Bhagwan Sahay Bairwa
Director (PSPA-1I)

Central Electricity Authority
Ministry of Power

Govt. of India

Th
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ANNEXURES 5D

Role of the System Operator
in Power Exchange based trading in India and Anticipated
Role of South Asian Grid Operator

Power System Operation Corporation Limited
National Load Despatch Center

SARVEI Promoting (CBET) through the Power Exchange 13% Jan 2022 ] page 1

= ~— CONTENTS -

* Present Cross-border interconnections

* Transnational Energy Exchange

*  Upcoming Cross-border Interconnections

*= Transfer Capabhility Assessment by System Operators
= Transfer Capability Declaration by POSOCO

* Recent Policy and Regulatory Interventions

= Market Products in Different Time Frames

* Settling Electricity Transactions

* Settlement of Charges and losses for any transaction

* Energy Accounting

* Scheduling and Despatch — Need for Nodal Agency

* International Solar Alliance

= 0OSOWOG

*  Way Forward
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———Indian National Grid- Dimension
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demand
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daily energy met
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T e annual market trades
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renewables HVDCs
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Benefits & Associated Issues of International Interconnections

g
0
|

“osoc”

United Nations Report on Multi-Dimensional Issues in International Electric Power Grid Interconnections,

2006

https://sustainabledevelopment.un.org/content/documents/interconnections. pdf

SARIEI

e
Present Cross border Transactions between India and neighbors < *’ﬂ; 3

N R N

India — Bhutan

» Chukha HEP (336
MW), Kurichu HEP
(60 MW), Tala HEP
(1020 MW) and
Mangdechu HEP
(720 M'W) have long
term contracts
Dagachhu HEP (126
MW) participates in
short term market
400 KV, 220 KV and
132 kV
interconnections

2013-14 5555
2014-15 5109
2015-16 5557
2016-17 5864
2017-18 5611
2018-19 4857
2019-20 6311
2020-21 9318

Promoting (CBET) through the Power Exchange

India — Bangladesh
« Transactions
* Long Term
+ Medium Term
+ Short Term
« 1000 MW HVDC and
400 KV (charged at
132 kV)
interconnection

« 210 MW from 13 Nos.

of NTPC stations (Ex-
Bus)

+ 300 MW power from
DVC

= 160 MW from Tripura

« 250 MW from
Sembcorp Energy

India — Nepal
+ Transactions
* Long Term
+ Short Term
« 400kV, 132kV, 33
kV & 11 kV
interconnections
+ Upto 350 MW export
through Muzaffarpur-
Dhalkebar link
+ Upto 40 MW export
through 132 kV
Tanakpur-
Mahendranagar link

Transnational Energy Exchange

=702 -1448
Lol -3272
-1470 -3654
-2021 a0
-2389 809
2798 -5680
-2373 -6988
-1855 -7552

AN figures in MU Sign convention: Traport +ve; Export -ve

SARIEI

Promoting (CBET) through the Power Exchange

All figuresarein MU

Mapnot for Scale. For representstion only

13 Jan 2022 1 page 4

=

“0g0c°

India - Myanmar
+ Transactions
+ Short Term
+ 11kV
interconnection

Sign convention: import +ve; Export-ve

13% Jan 2022 page 6
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Upcoming Cross-Border interconnection— -

= India shares its boundaries with many South Asian countries and is
currently connected to Nepal, Bhutan, Bangladesh and Myanmar at
different voltage levels. Few additional AC and DC links in near
future are also under dizcussion or implementation phase to
facilitate cross border exchange.

Cross-Border Interconnections

Under Implementation:

= 765 kV Dfc Katihar (Bihar) - Parbotipur (Bangladesh) - Bornagar
(Assam) line - Construction & Finance by India, Bangladesh may
syncronise at appropriate time if required

= 400 kV Sitamarhi (India) — Dhalkebar (2epal) D/c line - Expected i
by 2023

=  Development of Indian portion of 400 kV Gorakhpur-Butwal
(Nepal) Line (120km.) in 50:50 JV with NEA

+ MEA applied for Foreign Direct Investment (FDI) approval

Proposed Projects: o
= Cross border interconnections with Sri Lanka & Myanmar
o “Madurai (New), India — MNew Habarana, Sri Lanka =+320kV <
VSC HVDC Bipole (Phase-1: 500MW)” link. *
* Imphal-Tamu high capacity cross border link (including HVDC
back-to-back) o s e i ey
SARVEI Promoting (CBET) through the Power Exchange 13% Jan 2022

Recent Policy and Regulatory Interventions{1)

Ministry of Power, Government of India Guidelines for Import / Export {Cross Border) of Electricity, 2018

. Objectives . Provisions

Facilitate import/ export of electricity between
India and neighbouring countries;,

Agreements For Trade

Institutional Framework
Evolve a dynamm ¢ and robust electriaty

infrastructure for import/ export of electricity: Eligibility and Other Terms & Conditions For

Participation
Promote transparency, consistency and
predictability in regulatory mechanism pertaining
to import! export of electricity in the country;

Factors to be considered by the Designated Authority
For Granting Approval

Reliable grid operation and transmission of Tariff
electriaity for import/ export. Transmission System, Scheduling & Accounting

Dispute Resolution

SARIEI

-
,g.‘?fkf’t

Recent Policy and Regulatory Interventions{(2)

Central Electricity Authority {CEA) - Procedure for Approval and Facilitating Import/Export {Cross Border)
Electricity by the Designated Authority — Feb’21

+ Objectives - Provisions

— To facilitate grant of approval to eligible entities to — Development of cross border transmission links

participate in Import/Export (Cross Border) of Electricity.

To facilitate coordination with nodal agendesfauthonity
of neighboring countries (ANC) for transmission
system planning, joint system studies, surveys,
preparation of feasibility study reports, system

devel opment, construction, erection, monitoring, testing,
commissioning, operation and maintenance of
transmission system for Import/Export (Cross Border) of
Electricity in transparent manner, etc.

To lay down procedure for safety, security and coordinated
operation of the interconnected national grids.

To lay down procedure for grant of approval to an Indian
generating station, supplying electriaity exclusively to
neighbouring country for building a dedicated
transmission line for connecting to the transmission
system of neighbouring country

Grid security, safety and coordination between the cross-
border grid operators

Approval to participate in Import/Export (Cross Border)
of Electricity

Approval for building dedicated transmission line for
comnecting to the transmission system of neighbouring

country

Transaction of electriaity through Indian Grid under
tripartite agreement

Office of the Designated Authonity
Language for communication

Indemnification

SARVEI

Promoting

Fower Exci

134 Jan 2022
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Recent Policy and Regulatory Interventions (3)
CERC {Cross Border Trade of Electricity) Regulations, 2019

. Institutional Framework - Cyber Security
& Tanff D etermination & System Security Aspects
C Planning and Implementation of Cross Border Transmission - Declaration of Transfer Capability

Link

- Scheduling, Metering, Energy Accounting & Settl ement

- Connectivity, Long Term Access, Medium Term Open Access o

and Short Term Open Access * Event Information
? Treatment of delay in Transmission system and Generation * Coordination Between System Operators

projects - Payment of Transmission charges and other charges
* Payment Security Mechanism i Transmission Losses
N Metering Arrangements . System Operation Fees and Charges
° Data and Communication Faclities . Dispute Settlement and Resolution mechanism

? Swystem Recording Instruments

] Reactive Power Compensation

SARIEI 1 13" Jan 2022

Settlement Nodal Agency (SNA)

* Power transfer between countries

* NVVN has been nominated as SN A for Bangladesh, Bhutan, Nepal and Myanmar.

* Need for Nodal Agency

* Settle transactions and deviations in Indian Pool

* Back to back arrangement with buying entities in participant country =S gl Rl ¥ A= P
" Guldeimes for Impors/Export (Croms Rerser) of Eecinaty

* Coordinate day-to- day scheduling with Load Despatch Centre in India and s

participant country
* Transactions feasible
* Long term Access/ Medium Term Open Access
* Schedule to the LDCs on Day ahead basis
* Rewision allowed

* Short Term Open Access

= Bilateral transactions - Revision as per Open Access regulati ons

. Net schedule — datum for exchange of power through the link E;/e\):']l\(l:;lemgnated LSy
. (A= lan] in/wp-content/uploads/2020/11 /Nornination-

Dewviations settled as per CERC Deviation Settlement Regulations
SARVEI Promoting (CBET) through the Power Exchange 13 Jan 2022 i page 11

~ Multi Layered Coordination & Communication *

Constitution of Joint Steering - A . J"I"I'LT EBS been constituted
Committee {J5C) and loint _ B Bl O W0 55 | with t evmanda.te ; '
Working Group {JWG) : ) * Todiscuss and coordinate

planning/ implementation
/monitoring of cross border
transmission ITnes and related
matters

» High-level decision making for
electricity cooperation "

= First activity — establishment
of cross-berder [Tnk

Toint Working Group (TWE)

+ Foroperation cocrdination,
grid security and reliability *
*  Held between system

operators bilaterally at |east
oncein a year.

SARVEI Promoting (CBET) through the Power Exchange 13% Jan 2022
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System Operator : —
Cross Border Operational Coordination

Operation co-ordination is carried out bilaterally to handle :
« System Security Aspects

+ Operational & Outage planning

¢ Transfer Capability Assessment

« Scheduling and Despatch

« Operating instructions

« Congestion management

« Protection

* Recovery Procedures

+ Event information

+ Formation of coordination groups

SARIE] Promoting (CBET) through the Power Exchange 13t Jan 2022 page 13

Transfer Capability Assessment by System-Operators

- Transfer capability is the measure of the ability of TTC - Asse ant Meth W ¥

the corridor, as a whole, for rehiable transfer of I .
[Plnnnlng][ Credible ]
d a3 criteria
and strength of the weakest link in the comridor,
capacily LGBR ‘ Anticipated e Transfer
= MNLDC, India assesses the cross-border TTOC/ATC S'Jllﬂltlol'll.o&d ﬂmullﬂon Capability

power from one region to another which depends

.
downstream network etc.
corsidering network constraint at India side. Last

upon network topology., load generation balance
Nulwnrktnpﬂicgv-l—
additions 'v l
- TTC is generally lese than aggregated transmission

Ani
- Cross-border node is usually represented as lumped Year nnt!dannd lynls less
generation or lumped load in case detailed network Reports ‘ Ex bus fridieas (Reliability
and LGBR of cross-border country is not available. Thermal Generation ~ LMEI'_E_iI'I
' A viargin

=  Similar assessment may be carried out by other side = ol
and if individual TTC/ATC assessed by respective g-lumb [ Exbus q

ayatem operator are not same because of different Hydro generation Available

ayatem constraint, lower of the two wvalues of Transfer

TTC/ATC assessed by the two countries would be Anticipated Ih'nm o: rlann Capability
“gonsidered for allowing cross border trade of RE generation

electricity

SARVEI Promoting (CBET) through the Power Exchange 13" Jan 2022

Transfer Capability Declaration by NLDC Indi T
ransfer Capability Declaration by - India 7
o r
osoc.o
& oy = a’ ] = Natiomal Losd Devpatch Centre, New Delhi
. 'T‘mnsfcrl L.zfpablhty for Cross-border e vk
connections being declared on 03 month ahead i e v oy 5 e Tie: 1700 b avi N |
basis. i
v (s 7 M| G
. . =2l B i Rl = B e [ B e el B
®  Regular revisions, as and when required, based B P+l R
on change in anticipated LGB, Network - - -
Topology or STOA margin s . ot 15 S
Panglakesd * ol . ad = Petrmge o
= 02 day ahead revisions (D-2) based on approved - -
planned outages e et T o e e
nana | we ™ . -
®*  Same day revisions in real — time because of Mokl [l g o 573, Tt ol il b i s
e’"el—gency ()ll'nil%ek! Pt 2 [Stedis bateaim s md Baghainds w-i be propared g B s ke Vi T sl 17 veem
; o, ety e it i e e e e g e e
PP ——— —
®* Periodic information exchange of relevant R | T b et it Y . iy ity 25
= [T i iy e i i e e LD e 8 THCATC iy e e i
system data, anticipated network and load A e e w e e o
A : } o : |k i e 4 e e o LS e e el rd s
generation balance would improve further in e o s e e T R T T
carrying out the system study and assessment of = : SESEELS

system vide critical points.
SARIEI Promoting (CBET) through the Power Exchange 13th Jan 2022
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~ Market Products in Different Time Frames é’iif y
Il More than 7 Years - SYears— 3 3 o
il . Months : i : 4

Long Term . Medium Term { Short Term }
( Products in the Short Term Market ]
v Ay

ﬂ@bﬂ@bq.p QQD -l ‘ QVQD

_ Bilateral — Day - Bllateral Real Time
Bllateral First Come P° el Ahead Contingency Market
Advance Fi Exchange
irst Serve
Day - Ahead

‘ Round-the-Clock Power Exchanges — for bilateral and collective transactions |

SARVEI Promoting (CBET) throug e Power Exchange 13t Jan 2022

Transparency and Information Dissemination

Bhutan

= 00

Long Term
>7 Years

Medium Term
5 Year — 3 Months

Short Term
< 3 Months

Medium Term Open Acc
Short Term Open Access { upto 2 Months in advance }

l First/Current Month Second Third Month Fourth Month {M3)
{MO) | Month {M1) {M2)
w H 0
= B A = = Dups
(o £ : @E (o.: to loo1d 12 13 14 15 16 202324
: : . = falua £ : P8 = = - =
T = * " =
v E = ’ ;E DayAhead Market for i
Advance H H First Come H Bagt
Application for = H First Serve H = H
1 = H b X = = e
J H H {FCFS) - | auctio | & E H
e J
= E contract H —L_‘ w E Day Ahead
¥ = s 4 A 4 | Provisional | H Conmingancy
Advance Application L l Solution to o contracts
| for M2, | L] Day NLDC J = i |
| Approvals for M1 H Ahead ¥ -]
= Contract NLDC informs PX HE-
E 5 Congestion/Sche E H
¥ H M — duling limit H E
Advance Application for M3, n = - =
Approvals for M2 = H 3 = P o=
= Legend: i PX send Final solution H =
H 3 ' to NLDC H—-
A H Dop: Date of Operation may start from 1= = = H
. A ————
6 day of each month and terminates at last day H - . H
i larmenth = NLDC send Scheduling =
| Approvals for M3 ' o = files -
D, : Llast day of the Month = to RLDCS y =
SARVEI Promoting (CBET) through the Power Exchange %4 Intra Day Contracts m
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Settling Electricity Transactions

e 3 > 08 0CT
E— — SO
Seller —— Transmission —» Buyer Sellers » Transmission  —3> Buyers
System : System i >

r
L

+ A Simple transaction
+ One buyer — one seller, single part settlement
+ Increasing Complexity
* Multiplesellastoonbuyer Need for Deviation Settlernent Mechanism !
« Multiple sellers multiple buyers
= Multiple trades at different rates
+ Solution: Schedule Transactions
« Multi part settlement (fixed, variable, deviations)

More than 8000 Interface Meters !

+ Settle the scheduled quantum az deemed delivered | MBS thar 150 Control Ateas ! ‘

+ Fixed charges bazed on availability
* Variable chargesz as per schedule

+ Settle imbalances/deviations from schedule separately | More than 6000 Market Participant | |

SARVEI Promoting (CBET) through the Power Exchange 13% Jan 2022 page 19

Settlement of Charges and losses for any transaction

* Charges settled directly between buyer and seller
* Capacity charges as per availability
* Energy charges as per schedule

* Charges settled through System Operator
* Charges for imbalance/deviations
+ Transmission charges
* For inter-state transmission — POC charges for injection and withdrawal
* Forintra-state transmission — As specified by respective SERC
* Operating Charges
+ Application Fees

* Transmission Losses
* POC losses for inter-state systermn — (additional losses are applicable - intra-state system)
* Losses are published by CERC and updated weekly by NLDC, India on its website.
* To be paid in kind.

SARVEI Promoting (CBET) through the Power Exchange 13t Jan 2022 page 20

— Energy Accounting — —

* Regional Power Committees (RPCs) prepare the following accounts as per
Regulations:

o Weekly Deviation Settlement account

o Weekly Reactive Energy Charge account

o Monthly Regional Energy Account

o Monthly Regional Transmission Account

o Monthly Regional Transmission Deviation Account

SARVEI Promoting (CBET) through the Power Exchange 13t Jan 2022 : page 21
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EE— ~___Way Forward - SR

More Synchronous or Asynchronous Interconnections in future would help in the optimization of generation resources & 030c°

promotes region-wide economy.

« Synchronously interconnected grid would enhance foot print of sub-continental power system, greater stability, sharing of

reserves and ability to integrate more renewables.

Primary, Secondary and Tertiary control implementation, Reserve regulation ancillary services to conceptualize the large

synchronously interconnected grid.

Close co-ordmation at all levels would be required at all levels — Be it Planners, Regulators or Grid Operators.

* Harmonization of grid standards, scheduling and despatch procedures to the extent possible.

« SBystem Modeling, outage, protection and real time co-ordination to tackle the operational challenges of inter-connected grid.
* Scheduling of Transactions (multi buyer — multi seller)

« Consensus on the legal, regulatory, technical and commercial aspects

+ Application of (transmission & systemn operation) charges and losses

* Payment Security & Dispute Resolution Mechanism
SARIEI e Power Exchange 13% Jan 2022

Thank you !!

SARVEI Promoting (CBET) through the Power Exchange 13% Jan 2022 page 24
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ANNEXURES 5E-

13.01.2022

Experience of Nepal participation in
the Indian Power Exchange & Role of

K S BANDYOPADHYAY

COVERAGE OF PRESENTATION

v" Sharing of Nepal Experience of Participation In Indian
PX

v Role of Indian & Non India Trader in CBET

v" Roles & Responsibility of SNA in CBT

EXPERIENCE OF NEPAL PARTICIPATION
IN INDIA POWER EXCHANGE
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CBET FACT & NEANEPAL

v NEA Signed PX Agreement with Indian Trader in April
2019

v" NEA Signed SNA Agreement with NVVN in October
2020 for settlement of Grid Operation related charges &
DSM

v' DA issued procedure for Approval and Facilitating
Import / Export of Electricity 26" Feb 2021

DA Approval Purchase / Sale of Power
By NEA Through PX

Name of QTM Delivery Point | Date of DA Commencement Nature of
Entity in (MW) Approval of Supply Transaction
Nepal

Muzaffarpur

NEA, 350 End of DM 15.04.2021 18.04.2021 PX - DAM

Nepal Line in India

Name of Name of aTtm Delivery Date of Commence | Nature of
Generating HEP (Mw) Point Approval ment of Transaction

Company sale

Trishuli HEP Muzaffarpur  30.10.2021 04.11.2021
NEA, Nepal  peyighat 15  EndofDM 3410201 04112021 PX-DAM
HEP Line in

India

! CBET TRANSACTION FLOW DIAGRAM I

'—l Export from B'desh | I Import to B'desh

Supply from / to B'desh

I PTA/PX Agreement With Indlan I
Lragder

I PTA/FX Agreement with Indian Trader l

Agreement with Indian @ &
Trader IC h 4

Indian Trader

DLEP
FPORTAL DISCOM l
I Application to DA I
Approval of DA 1 Bhutan
Client of PX
< b I Approval from DA IT' trader in Platform
Approval of Open l BT PX
Access, NLDC |
I OA from NLDC [
C t of v __I Commencement of Supply I
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LEARNING FROM NEPAL EXPERIENCE

v" Splitting of Application for DA Approval is Handy

v BT Agreement & PX Agreement together helps to
get benefit from market

v Early one participates in PX, early one reaps
benefit from market

DA Approval Purchase / Sale of Power
By NEA Through PX

Name of aTtm Delivery Point | Date of DA Commencement Nature of
Entity in (MW) Approval of Supply Transaction
Nepal

Muzaffarpur
NEA, 350 End of DM 15.04.2021 18.04.2021 PX - DAM
Nepal Line in India

Name of Name of QTt™™ Delivery Date of Commence | Nature of
Generating HEP (MwW) Point Approval ment of | Transaction
Company sale

Trishuli HEP 24 Muzaffarpur  30.10.2021 04.11.2021

NEA, Nepal  pevighat 15 E"S“PM 30.10201 04.112021 FPX-DM
HEP ll'lebl.l'l
India
SNA & CBET GUIDELINES
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SNA & CBET Guidelines

MOP Guidelines issued in October 2018 on CBET Which States:

v" MOP shall notify Nodal Agency for each neighbouring country
which shall be responsible for settlement of Grid Operation
Charges as per CERC Regulations.

NVVN was declared Settlement Nodal Agency (SNA) vide MoP
order dated 26 Nov 2019 for Nepal. Bhutan, Bangladesh and
Mynamar.

SNA & CB Participant

NVVN has been doing SNA function for Nepal in D - M line
at Muzaffarpur end in India and for Bangladesh in B-B link
at Baharampur end in India since the supply commenced
through these lines from Feb 2016 and Oct 2013
respectively.

NVVN had also commenced SNA function for Nepal in
Tanakpur line since 15*Apr-2020 and scheduling w.e.f 1%
Jul 2020 onwards.
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SNA FUNCTIONS
v Signing of SNA Agreement with Cross Border Entity (ies)

v" Scheduling, revision and congestion management of the
transactions

¥ Curtailment management and coordination between the
countries

v Weekly DSM settlement for active and reactive power for both
Nepal and BPDB

v" Regional Transmission deviation bills for Cross Border Entity

v' RLDC fees and charges bills (SOC and MOC bills)

SNA FUNCTIONS

v" Any other pool account bills such as reactive charges bills etc.
v Settlement of DSM and other refunds

v’ Opening of LC for RLDC

v" Payment of Yearly RPC fees

v" Raising of surcharge bills for late payments.

v" Quarterly settlement and reconciliation with RLDC, PGCIL &

cross border entity

Details of SNA functions Performed by NVVN as below transactions:

Indian Entities (1E) Quantum Cross-Border
(MW) Entity (CBE)
1 | Tripura (NVVN) 160 BPDB Trader+ SNA
2 | DVC (NVVN) 300 BFDB Trader + SNA
3 |NTPC (NVVN) 250 BFDB Trader +SNA
4 | Meenakshi (PTC) 200 BPDB SNA
5 | Sembeorp (Generalor) 250 BPDB SNA
6 |PTC 40 NEA SNA
7 |NVVN 350 MNEA Trader + SNA
8 |NHPC 70 MU NEA SNA
(Free Power of Nepal)
9 | Manipur 05 Mynamar SNA
10 |TPTCL 120 DGPC SNA




Promoting cross-border electricity trade (CBET) through the Power Exchange in India, by all South Asian nations.
Building consensus among Bangladesh stakeholders to begin trading in the Indian power exchange

SNA AGREEMENT

SNA Cross-Border Entity Status of
Agreement
1 NVVN NEA Signed
2 NVVN BPDB Final Stage
3 NVVN BHUTAN Discussion
Stage
4 NVVN MYANMAR In Progress
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About SARI/EI

The US Agency for International Development (USAID) initiated the South Asia Regional Initiative
for Energy (SARI/E) program in the year 2000 to promote Energy Security in the South Asia region,
working on three focus areas: Cross Border Energy Trade (CBET); Energy Market Formation; and
Regional Clean Energy development.The program covers the eight countries in South Asia, viz.
Afghanistan, Bangladesh, Bhutan, India, The Maldives, Nepal, Pakistan and Sri Lanka. The fourth and
current phase of the program, called South Asia Regional Initiative for Energy Integration (SARI/EI),

is aimed at advancing regional grid integration through cross border power trade.This phase is being
implemented by Integrated Research and Action for Development (IRADe), leading South Asian Think
Tank. SARI/EI program was recently extended to 2022 and is a key program under USAID’s Asia EDGE
(Enhancing Growth and Development through Energy) Initiative. In its extended phase, SARI/EI will
focus on moving the region from bilateral to trilateral and multilateral power trade, and establishing
the South Asia Regional Energy Market (SAREM).

About USAID

The United States Agency for International Development (USAID) is an independent government
agency that provides economics, development and humanitarian assistance around the world in
support of the foreign policy goals of the United States. USAID’s mission is to advance broad-based
economics growth, democracy, and human progress in developing countries and emerging economies.
To do so, it is partnering with governments and other actors, making innovative use of science,
technology, and human capital to bring the profound results to a greatest number of people.

About IRADe

IRADe, located in Delhi, is a non-profit and fully autonomous institute for advance research. IRADe’s
multidisciplinary research and policy analysis aid action programs. It is a hub for a network of
diverse stakeholders. Established in 2002, the institute is recognized as an R&D organization by the
Department of Scientific and Industrial Research and Ministry of Science and Technology of the
Government of India. The Ministry of Urban Development has accorded IRADe the status of Centre
of Excellence for Urban Development and Climate Change. Through the SARI/El program, IRADe is
pushing the envelope for sustainable energy access through experts and members from South Asia.

For more information, please visit the SARI/El project website:
Website: https: //sari-energy.org/

Follow us: Twitter: @SARI_EI_2022





