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CROSBORDER TRADE




Gol issues guidelines on

Cross Border trade through Exchange

A Golhasissued¥uideline®n CrosBorderTradeof Electricitybn 5" Dec2016
A Asperthe GuidelinesTRADHHROUGHNDIANPOWEREXCHANGES

07.1 AnyParticipatingentity, with approvalfrom the DesignatedAuthority underpara5.2.1, after

7.2

7.3

complyingwith the relevant regulationsof CERCshall be eligible for cross border trade of
electricity through Indian Power Exchanges under the categories of Term Ahead
Contracts Intra Day Contracts/ Contingency Contracts as defined in the Power Market
Regulation®f CER(Providedthat other entities shallbe eligibleto participateinthe Indian
PowerExchangethroughthe eligiblelicenseesinderthe aforesaidRegulation®f CERC

Further the quantum of electricity that can be traded under cross border trade for
electricity in Indian Power Exchangesshall be prescribed from time to time by the
DesignatedAuthority.

Crossborder trade of electricity can be extendedto other categoriesof contracts basedon
review by Ministry of Powerin consultationwith CERE

A Tradethrough DayAheadMarket hasnot beenallowed yet
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Today: India trades ~2500 MW / ~13BUs with its neighboring

countries in S Asia (Nepal, Bangladesh, Bhutan) Bhutan
A Power surplusPrimarily hydro power; India purchases all
surplus as per th@006 InterGovernmental Treaty

A Total imports of ~1500 MWr 5.6 Bl$; existingl500 MW
transmission capacity
A Seasonal generatiorconcentrated irMlay-Sept.period

Bangladesh

A Power deficitPeak demand of ~13 GW and capacity of ~12 C
however, effective capacity of ~9GW (lack of pas

A India exports 600 MWOr5.3BUE (2 YSSi . QR!
A 600MW transmission capacityexpected to doublén 5 years
A Power deficit situation to continue for next 10 years

Myanmar A Power Deficitinstancesf blackouts during dry seasons; expecte
to be surplus during monsoon fyears

A India financed hydro projectsurrently stuckowing to land
acquisition challenges

A India exports 400MWbr 1.8 BUs
A Transmission capacity to lsxpanded to 2000 MW400 MW now)

Myanmar

A Power surplustnternal demand is low due tpoor grid
connectivity within Myanmarg only 35% households
connected to their main grid

A India exports 3 MWor 0.03 BUs; no interegionaltransmission

Sri Lanka
A Power sufficient, though costs are high due to expensive oil
imports
A No power trade currentlygivenlack of transmission capacity
A 500 MW transmission capacity to come up 3030

Sri Lanka \

[}




Cros®Bordertrade through Exchange

A Globally countries have harnessedthe resourcesby integration of power markets to
harnessgreater systemreliability, optimization of investmentsand optimum utilization of
resourcesacrossoorder.

A Most countries achieved efficient utilization of crossborder transmission capacity and

IinkiEg of the electricity markets of the neighboring companiesthrough the Day Ahead
Markets.

A EuropeanUnion (EU)establisheda single electricity market through Day Ahead Market
across28 countries. Similarly, South African Power pool (SAPP)ntegrated 12 countriesto
form a commonmarket offering Day-aheadcontracts

A In the recent crossborder trade guidelinesissuesby MoP, only bilateral contracts (TAM)
through Exchangesre allowed.

Aln FY16-17, in DayAheadMarket, salebids of 77 BUswere receivedagainstpurchasebids
of 48 BUs Themarket had a surplusof about 30 BUsin the yearie. 80 MUs/Daywhich is
equivalentto about3400MW on an averageday:.

A CrossBordertransactionsis expectedto be much lesscomparedto the surpluspower in
DAM Therefore allowing cross border transaction cannot have any adverseimpact on
Indianmarkets



Why harness the Power Exchange markets for
regional trade?

ABetter resourceoptimization

ACan use the inherent marginsin transmissionto transact
power

AManagementof daily demandvariations

ADaily demand variations and Peak requirements can be
managedoptimallythrough DayAheadTransactions

ACompetitive,transparentand neutral market

ALiquid, diversified market

AStandardized contracts, competitive prices through market
determinedprices(no needfor negotiations)



INDIAN ENERGY EXCHANGE




Understanding the Exchange

A Neutral Platform

wProvides thenecessarglectronic trading platformand associated infrastructure
to facilitate buying and selling of electricity by the participants.

wThe Exchange mo way influences the price determination processhich is
dependent on the offers and bids placed by the market participants i.e., the sellers
and buyers.

wParticipating members cannot have more than 5% stake in the Exchange

Voluntary Participation

wIn India, the participation in any of the marketsilateral or the Power
Exchanges is purely voluntary.

Competition and Anonymity is maintained

w Trading on Exchanges is@an-cooperative gameBoth the sellers and
the buyers place bids on the electronic platformdependent of each
other and compete in the market.
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Understanding the Exchange

Regulatory Oversight
w In India,PowerExchanges underthe Regulatoryoversightof CERC

Risk Mitigation
w The exchangeacts as the counterparty in the trade and absolvesthe
participantsof anyrisk of paymentdefaults

StandardizedContracts

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

Operateson inherent transmissionmargins

w Delivery of the trades discovered on the Power Exchanges is facilitated by
the System Operatauntilizing the spare margins available on the
transmission systemThesemargins are declared and made public
upfront transparently on the websites of the System Operator
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u Exchangegrovide a transparent, competitive and efficient platform for transactionsin any
market¢ Stockor commodity Sameis true for power sector

u Theconceptof Exchanges PowerSectorwasinitially introducedin 199091 in Europe

u Now, worldwide PowerExchangesre operatingin almost40 countries
u PowerExchangeare most preferred option for saleand purchaseof Power.

u In India, after Electricity Act, 2003 market framework for Exchangeoperations was put in
place

u Exchanges Indiastarted operationsfrom 2008



Company Snapshot

AIEX

INDIAN ENERGY EXCHANGE

96%Market Share ~ 5000 MWaveragedailytrade
5800+Participants

3800+Industries 70+Commercial 50+Discoms
400+Conventional Generators1500+ RE Participants

Transparency Liquidity

Competition




IEX Market Segments
A Deliveryfor next day
A Price discovery: Closed , Dousilded Auction )L
A Intraday: For Deliverwithin the same day
A Day Ahead Contingenc&nother window for next day
OR Gareyclosure®hdue m p *
A For deliveryp to 11 days
A Daily contracts =
A WeeklyContracts AV
Renewable Energy A Green Attributes as Certificates )L
Certificates A Sellers RE generators not under feed in tariffs

since Feb,11 A Buyers:Obligated entities; 1MWh equivalent toRIEC

Energy Saving Certificates Expected soon

A\ Auction * Continuous



Trading Mechanism



. . QIEX
Understanding exchange mechanism =

Bidding and
Matching

Risk
Management

Congestion
‘ Management
Treatment W

of losses
and charges
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Key Functions

Trading JL Surveillance “ Clearing ]

Delivery J

Vv Bid accumulation

v Calculation of
Provisional result

\V Publishing provisional

VvV Roundthe clock v PreTrade Margin Check

v Checkingf Collateral v Post Trade Margin Call
v Checking of Permissible Daily Obligation

results Quantity as per NoC &  settlement
Margins
v Calculation of Final g : — v Payln y
result ( with technical v Deviation from Bidding v Pay Outs
Pattern

constraints)
v Publishing final results v Daily MIS reporting

\V Publishing Daily V Real time support to
Obligation reports members

v Risk Management

v Bank Reconciliation of
Settlements Accounts

v Daily NLDC/SLDC
chargesPayment

V Over 3 Lakh contracts traded
V All activities performed for 1200

1500 portfolio daily
V Precision and adherence to timelineg

Update NoC

Calculation of transmission
capacity requirement
between various points
based on market clearing
volume

Interaction with NLDC for
transmission capacity
availability

Market splitting in case of
transmission congestion

Delivery schedule foevery
portfolio

Scheduling with SLDCs
Member communicatiorior
schedule and trade related
reports

Monthly and weekly
reporting to various
organizations such as CER
S/O

Monthly REA data
verification

Real Time Congestion
Management
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Features of Day Ahead Market

A closed doublsided anonymous auction for

each 15min time blockfor the following day

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

13 Bid area defined

Congestion Management through market splitting
and determining Area Clearing Price (ACP)
specific to an area

Bid types: Portfolio Orders or Block Orders
Minimum bid=Re.1 for 0.1MWh
Minimum Price & Volume Step =0.1p * 0.1 MWh

13 Bid Areas



DAM trading process

Bidding

BIdS for
15 min
each or
block bids
can be
placed

—

10 00 am to 12 00 pm to 1:00 pm to
12:00 pm 1:00 pm 2:00 pm

MCP
&MCV
calculated

Review corridor
and funds
availability

Corrldor
availability
from NLDC
and funds

verified
from bank

—

( Final ACV\

and ACP
calculated.

Market
splitting if
congestion

Confirmation

Collectlve
transaction
confirmation
by NLDC and
Pay In

\_ J

. J

Scheduling

5:30 pm 6:00pm

Final
Schedule sent
to RLDC for
incorporation

. _/




Term Ahead\Market




TAM Market Segments

Weekly

Trade power for an entire

Open Auction

—

Continuous Continuous
-




BID MATCHING

Open/Closed Continuous
Auction Trading

Orders accumulated durin
call phase (no matching)

Pricetime priority based
continuous matching

Orders matc_hed after call
period The highest Buy order &

lowest Sell order gets the
Orders are used for priority
calculation common priceg
i.e. Equilibrium Price.

If the prices are same the
priority is given to the time
of the order received.

All successful orders
matched at Equilibrium
Price.




( TERM AHEAD MARKET

Y Y

Contract Day Ahead Intraday Day Ahead Daily Weekly
Characteristiq Market Contracts Contingency  Contracts Contracts

: 04002400 From 4" day
Next day Hrs same day For next day to next 7 day$ For next weel
: Closed Continuous Continuous Continuous ,
LGS TYpe Auction trading trading trading Open Auctlor]
, Block of Hourg Block of Hourg
15 min Hourly Hourly (Fixed) (Fixed)
Trade All days; All Days; All Days; Wed & Thurs
N All Days
Availability 0030- 2000 1500-2300 1200-1500 12001600
Financial PayIn- D-1; Pay in: T+1 Pay in: T+1 PayIn- D-1; Payln- D-1;
Settlement Pay Oug, D+1 Pay out: T+1 Pay out: T+2 Pay Out; D+1 Pay Outg, D+1

7\ /

<




DAM and TAM Trading Timeline



