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in Power Market: Present Status

_ longTerm WM, \erPurchase Agreements 89%
Upto 25 Years ’

— Medumterm WO ]

3 months- 3years - " 6%
OTC Intraday- 3 months

Short-Term Exchanges

Intraday - 3 months 1. Intra-day
2. DAM

3. DAC

Balancing Market

Real Time
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- Company Snapshot

A

India’s No.1 Power Exchange

96% Market Share ~80,000MWh average daily trade
3400+ Participants 3000+ Industries

Transparency Liquidity

Competition

www.iexindia.com



What benefits does the Power Exchange prowde’((\ !me......

Nation-wide
voluntary access

Delivery Based

E-tradin
contracts &

No counterparty
risk

. _

www.iexindia.com

Robust Platform




IEX capabilities A} IEX

nda\ Powcn.h-\v

* Spot Auction (Closed or Open) for real time prices
e Continuous Trading for Long-term contracts

* Automated matching engine

* Online risk management system

* Online clearing & banking interface for margins & trade
proceeds payment

e Derivatives - for Hedging & Price Discovery
» Forwards
» Futures

* Physical or financial settlement

=
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IEX Self Regulating Institution AIEX

INDIAN ENEAGY EXCH

* Due diligence before Membership
* Networth Criteria

e Security deposit & Margins

* Voluntary participation

e |EX Central Counterparty
e SLDC Clearance

- ______=—_—==-/

= N www.iexindia.com




exchange mechanism

Bidding and
Matching

Risk
Management

_ Congestion
‘ Management
Treatment

of losses
and charges

W

p—
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IEX Market Segments
Delivery-based Contracts

.
QIEX

Day-Ahead Closed , Double-sided Auction 2
Market 10-12 am bidding

. Each 15-min block, 0.1 MW min NOC required
since June,08

Day-Ahead Contingency — Another window 3-5pm

Term-Ahead
Market Intra-Day - for the same day starting 2 pm

Daily- for rolling seven days (delivery starting after 4 days)

since Sep,09
Weekly- for 1 week (Monday-Sunday)

Green Attributes as Certificates
Ren?v.vable Energy Sellers : RE generators not under feed in tariffs
Certificates Buyers: Obligated entities

since Feb,11 IMWh equivalent to 1 REC

K kK¢

Next... Energy Saving Certificates

= S aucticn ____'!-j__f__t__/
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Contract Characteristics

@IEX

INDIAN ENERGY EXCHANGE
India'’s Mot Fower Exchange

Contract
Characteristic

Delivery

Auction Type

Contracts

Trade
Availability

Financial
Settlement

-

~

Day Ahead
Market

Next day

Closed
Auction

15 min

All Days;
1000-1200

Pay-In- D-1;
Pay Out — D+1

TERM AHEAD MARKET

Intraday Day Ahead Daily Weekly
Contracts Contingency Contracts Contracts
1400 -2400 From 4th day

Hrs same day

For next day

to next 7 days

For next week

Continuous Continuous Continuous Oben Auction

trading trading trading P

Hourl Hourl Block of Hours Block of Hours
y y (Fixed) (Fixed)

All days; All Days; All Days; Wed & Thurs;
1000-1700 1500-1700 1200-1500 1200-1600
Pay in: T+1 Pay in: T+1 Pay-In- D-1; Pay-In- D-1;

Pay out: T+1 Pay out: T+2 Pay Out —D+1 Pay Out —D+1

www.iexindia.com




AIEX
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itures of Day Ahead Market

r

A closed double-sided anonymous auction for
each 15-min time block for the following day

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

12 Bid areas defined

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

Minimum bid=Re.1 for 0.1MWh
Minimum Price & Volume Step=0.1p * 0.1 MWh

>Bid types: Portfolio Orders or Block Orders 3

12 Bid Areas

www.iexindia.com



Market Place Functionality(DAM) AIEX

Schedulesto

Participants
& NLDC

Market & Area prices are calculated
Accepted bids are calculated

Information

dissemination
Bids are validated.

P 8 accepted and stored
are updated

Settlement Amounts
are calculated

www.iexindia.com



IL)AM trading process

)

1IEX

INDIAN ENEAGY EXCHANGE

India’s o 1 Power Exchange

Bidding

Review corridor

and funds
availability

Confirmation

Scheduling

B ED B

BIdS for
15- min
each or
block bids
can be
placed

—

MCP
&MCV
calculated

Corrldor
availability
and funds

verified

—

\-

Final ACV
and ACP
calculated.
Market
splitting if
congestion

J

CoIIectlve
transaction
confirmation
by NLDC

- J

Final
Schedule sent
to RLDC for
incorporation

g J
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Bid Types ADIEX

ndia’s Mo | Power Exchange

s N N

e Bids for each 15 min e Block Bid for any 15
can be entered min

e Varying price and e Mother or child bid
quantum pairs e No circular links

e Allow partial execution e NoO partia| execution

Single/Portfolio
Bid

Block Bid

www.iexindia.com




del Price Calculation algorithm

(ﬁo

1IEX

INDIAN ENEAGY EXCHANGE
India’s o 1 Power Exchange

in]

Bid Quantum Portfolio A, MW

by different
portfolios

Total Buy Quantum received, MW

Total Sell Quantum received, MW

Demand
(Buy)

Price

Market clearing

Portfolio B, MW 60
Portfolio C, MW a0

O L

R
20 20 20 10 0 0 0 0 0 0 0

60

40

40

40

40

20

20

20

20

20

20

-40 || -60

-80

-81

-120

-120

-120

-120

-120

-120

-120

price (MCP) 2.5

Net Transaction, MW .nn

E_

Supply
(Sell)

\—

60

\Volu

Market Clearing Volume (MCV)

-81 -120 -120 -120 -120 -120 -120 -120
IliillIIiiIIIIiiiiIIIIiiiiIIIliiiillIliiiilllliiiilllliiill

>
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Algorithm of Price Calculation AIEX

Step 1: Unconstrained Solution (w.r.t. Transmission Capacity)
- Find MCP and MCV; Demand=Supply on aggregated net curve.

Step 2: After receiving the actual ATC, examine bid area for bottlenecks.

If a bottleneck is found, the market is split in two partial calculation area:
Source (surplus) and sink (deficit).

A new ACP is found in both source and sink.
- Surplus— Lower ACP than MCP
- Deficit—Higher ACP than MCP.

Each partial calculation area is examined for bottlenecks in the same way.

When no more bottlenecks are found internally in the calculation area, the
recursion stops.

www.iexindia.com




IIIustratlon.of. Price Matching and NIEX
Market Splitting o

India’s Mot Fower Exchange

* Two regions have been considered i.e. ER and SR.
* Four Sellers and Two Buyers in a 15-Min Block are taken with following Bid Scenario: -

_ Portfolio Code Quantity (MW) Price (Rs./MWhr)

ER Seller-1 2000

ER Seller-2 100 3000

SR Seller-1 100 3000

SR Seller-2 100 4000

SR Buyer 300 4000

ER Buyer 100 3000
200 MW @2000 100 MW@3000 100 MW @3000 100 MW @4000

ER REGION € > SR REGION

300 MW @4000

www.iexindia.com



Understanding Price Matching @IEX

INDIAN ENERGY EXCHANGE
India'’s Mot Fower Exchange

ER Seller-1 ER Seller-2 SR Seller-1 SR Seller-2 SR Buyer ER Buyer
200 MW@ 100 MW@ 100 MW@ 100 MW@ 300 MW@ 100 MW@
2000/MWhr 3000/MWhr 3000/MWhr 4000/MWhr 4000/MWhr 3000/MWhr
k)

Price :

(RsJMWhR) | 0 999 1000%&\3 2000 2999300013001| 3999|4000 4001|6000 | 8000 {10000 | 20000 g 5000

ERSellert | 0|0 0 D\J-EDD -200-200 §-200 | -200| -200 | -200 | -200 | -200 | -200 | -200 é

ERSeller2 | 0|0 0 (0| 0 0 J-1004100(-100{-100)-100-100{-100{ -100 | -100 anoo

(500,4000)

SRSeller | 0|0 0| 0| 0| 0 |-100(100(-100]-100{-100{-100|-100 -100 | -100
SRSeller2 (0|00 | 0| O] OO0 0 |-100[-100/-100(-100f-100-100

1 ‘400,30&0)
l (400,3000)
SR Buyer  |300/300| 300 | 300 | 300 | 300 | 300 {300 |300(300| 0 [ O | O | O 0

ERBuyer  {100/100| 100 | 100 | 100 | 1004100 O | O | O [ O | O | O | O | O

g

2000
Total Buy
(M) 400(400| 400 | 400 | 400 | 400 | 400 [j300 (200|300 0 | 0 | 0 | 0 | © (200,2000)
Total Sell
(Mw) 00| 0| o |-200]-200]-400 ||-400|-400|-500|-500|-500|-500| -500 | -500
Net (Buy- i ?
Sell) 400|400] 400 400 200| 200| 0 |}100{-100]-200]-500(-500|-500] -500 | -500
Market Clearing Price (MCP)= Rs. 3000/MWhr 06 . . . p—p
. _ 0 100 00 300 400 500
Market Clearing Volume(MCV)= 400 MW Quonty (W)

www.iexindia.com



INDIAN ENERGY EXCHANGE
India'’s Mot Fower Exchange

REQUIREMENT OF CORRIDOR FROM NLDC ((E/IEX

ER SR
Net Demand =100 Net Demand =300
Net Supply = 300 Net Supply =» 100

Net = 100 — 300 = -200 Net =» 300-100 =200

Demand and Supply gap in two regions get balanced by unconstrained flow between the two
regions hence a common MCP is derived.

T m= )71

200 MW @2 100 MW@3 100 MW @3

ER REGION (PRICE=3/unit) [Reauired Flow=200 NIy SR REGION (PRICE=3/unit)

|

==
300 MW @4

www.iexindia.com



Constraint Solution (Market Splitting) (@JIEX

INDIAN ENEAGY EXCHANGE
India’s Mot Power Exchange

Congestion was reported by NLDC from ER to SR corridor and flow is constrained to 100MW.
Due to flow constraint, system will “Split” the market in to two regions i.e. Deficit (SR
Region) and Surplus region (ER Region),and will again run the calculation chronology for
both the regions separately considering the flow constraint and will derive the ACP and ACV.

IDI:\EIS(.;/EI!(Wh) 0 999 | 1000 | 1999 - 3000 | 3001 | 3999 | 4000 | 4001 | 6000 | 8000 | 1000020000

ER-SurplusER Seller-1 0 0 0 0 -200 | -200 | -200 | -200 | -200 | -200 | -200 | -200 | -200 | -200 | -200

Region ER Seller-2 0 0 0 0 0 0 -100 | -100 | -100 | -100 | -100 | -100 | -100 | -100 | -100
ER Buyer 100 100 100 | 100 | 100 | 100 100 0 0 0 0 0 0 0 0

Net (Buy-Sell) | 100 100 100 | 100 -200 | -300 | -300 | -300 | -300 | -300 | -300 | -300 | -300

Flow Towards SR of 100 MW

Price

Rs./kWh) 0 | 999 | 1000 | 1999 | 2000 | 2999 | 3000 | 3001 | 3999 4001 | 6000 | 8000 |10000|20000
SR-Deficitisr selier-1 0 0 0 0 0 0 |-100 | -100 | -100 | -100 | -100 | -100 | -100 | -100 | -100
Region | sqjier 0 0 0 0 0 0 0 0 0 |-100 | -100 | -100 | -100 | -100 | -100

SR Buyer 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | © 0 0 0 0

Net (Buy-Sell)| 300 | 300 | 300

—— www.iexindia.com



@ Price Calculation Details = o
Defivery Date: [26Jui2018 |~ Prov/Final: = [Provisional | ~]| RuncCount:= [5 = | +] 26 Jul 2014 17:31:49
Ares Price Actual Price Buy Quantity Sell Quantity Exchange
1 2459.50 2499.50000000 100.00 200.00 -100.00
4000.00 4000.00000000 300,00 200,00 100,00
MCP 3000.00 3000.00000000 400,00 400.00 0.00
ER Surplus Region _ SR Deficit Region
Demand-Supply Curve Demand-Supply Curve
' ‘
. . + . . '
] .
» > - . ‘
e . .

MCP - 300000 NR/MAD MCP : 300000 INR/MWh

K RSNV ACP - 900000 INR/Mwh




Risk Management System- DAM

/>D-1 At 09:30 Hrs : Pre-trade \ / \

Margin Check. L : » D-1 At 09:30 Hrs : Pre-trade
»equal to the initial margins Margin Check

or average of last 7 days’ .
trading value, whichever is > equal to the 100% of the
bid value to be provided

more.

>D-1 At 12:30 Hrs : Preliminary by Client directly to IEX in
Obligation Margin Check Client Settlement account
Preliminary Obligation
=< Funds Available (incl initial > D-1At 15:30 Hrs : Pay-ins
margin)
Block funds.

»D-1 At 15:30 Hrs : Pay-ins > At D+114:00 Hrs : Pay-out.

» At D+1 14:00 Hrs : Pay-out.

www.iexindia.com



AIEX

www.iexindia.com



Prov. Format-1

& Format-2

generated

electronically Member Member sends

& sent to obtains SLDC the SLDC

Members Clearance Clearance to
IEX

Margins are
collected

Reports are
generated

Information
dissemination

Financial
Settlement

?

www.iexindia.com




TWS Screen
Pending Sell Order

Sell 15 MW @ RS 5500/MWh

Pending Buy Order

Buy 10 MW @ Rs 4500/MWh

4

A

Trading Engine

Buy 10 MW @ RS 4500/MWh Sell 15 MW @ RS 5500/MWh

w®

Buy 10 MW @ Rs 4500/MWh Sell 15 MW @ Rs 5500/MWh

] ’
| . - \ { p— | | \
e \ -/ e St | poon 1)
) - ) N ALS
‘.. o' 7 v | '.i"'-‘“ '._‘ . >
\—;—/

e www.iexindia.com




TWS Screen
Pending Buy Order Pending Sell Order

Buy 10 MW @ RS 4500/MWh

Trading Engine

Buy 10 MW @ RS 5000/MWh

Buy 10 MW @ 5000/MWh




TWS Screen

Pending Buy Order Pending Sell Order

Trade 10 MW @ RS 5000/MWh

www.iexindia.com



Indiia’s Mot Power Exchange

Risk Management in DAM/TAM

Day-Ahead
Market

TAM-Intraday

TAM-DAC
TAM-Daily
TAM-Weekly

REC

Member Client

Initial Margin Basis/Additional
Margin

Margin equal to Last 7 Days Average of
Buy turnover

105% of order -

105% of order

Value

5% of order Value 50% of Trade
Value

5% of order Value 50% of Trade
Value

100% of order -
Value

Credit facility can be provided by
Trader Member to their clients

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 -

No credit or funding facility by Professional
Members to their clients

_

www.iexindia.com



N
Timelines for payment of Charges: DAM/TAM A !me»‘:

\
e Application Fees is paid in advance =T
e NLDC Scheduling & Operational Charges is paid on T+1
il e Transmission Charges CTU is paid on T+1
Charges )
e SLDC Scheduling & Operational Charges is paid on T+1 A
e Transmission Charges STU is paid on T+1
SLDC e Area Transmission Charges (ATU) is paid on T+1
Charges e Area Load Dispatch Centre (ALDC) is paid on T+1 )
\

e Application Fees/PoC/SLDC/RLDC charges is paid on Within 3 working days of
Acceptance

J

T = Trade Date

_,____;.-ﬁ—/

== www.iexindia.com




INDIAN ENEAGY EXCHANGE

Renewable Energy Certificate

www.iexindia.com




Obligated Entities

e Distribution Companies
e Open Access Consumers
e Industries consuming Captive Power

Voluntary Entities

e Corporates under CSR
e Individuals

s—

www.iexindia.com



Salient Features of REC Mechanism AIEX

Participation Voluntary

REC Denomination 1 REC =1 MWh

Validity 1095 Days after issuance*

Categories 1. Solar REC 2. Non-Solar REC

Trading Platform Power Exchanges only

Banking/Borrowing Not Allowed

Transfer Type Single transfer only , repeated trade of the same certificate is not
possible

Solar RECs *Floor Price: Rs 3,500 /MWh
*Forbearance Price: Rs 5,800/MWh

Non Solar RECs Floor Price: Rs %,SOO/MWh
Forbearance Price: Rs 3,300/MWh

Penalty for Non-compliance ‘Forbearance’ Price (Maximum Price)

Price Guarantee Through ‘Floor’ Price (Minimum Price)

*CERC Order dated: 30 Dec’14

S

www.iexindia.com




C Mechanism

r

Procedure for ACCREDITION (Through State nodal Agency)

.

r

.

Procedure for REGISTRATION (Through Central Agency NLDC)

r

.

Procedure for ISSUANCE (Through Central Agency NLDC)

e

&

N

Procedure for TRADING & REDEMPTION(Through PXs)

J

p_— —

www.iexindia.com
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Trading at IEX

India’s Mo | Power Exchange

Trading Day

Market Clearing

Trading Time

By 1600 Hrs

By 1630 Hrs

|
|
|
[By 1530 Hrs
|
|
|

By 1700 Hrs

By 1800 Hrs

———

Last Wednesday of every Month

Closed Double sided auction

1300-1500 Hrs

Verification by Central agency for Valid REC by
cleared seller at IEX

Central agency confirms REC

IEX finalizes trade
Buyer & Sellers informed to Central Agency

Invoice raised (proof of REC trade)

www.iexindia.com



Cleared volume : 600 RECs MCP: Rs 2200/REC

A 100 REC A 100 REC

O ~ @ Rs 3300 @ Rs 1500
L B 600 REC B 200 REC
> @ Rs 2200 @ Rs 1700
°=‘ C 200REC C 300 REC
= Rs 1700 Rs 2000
O o 200 REC sell @ @ @
(&
= Q | Rs 1700 300 REC sell @ Rs 2000
(a1 I
(7]
A L T T e S e e O e e e S e e e e e e e e e e
®
o)
(7]
O 1
= I
8 : 200 REC buy @
S ] 1700
0 100 200 300 400 =00 600 700 800 900

No of REC

______ﬁ-/

——— www.iexindia.com




((3 1IEX

INDIAN ENEAGY EXCHANGE
India’s Mot Fower Exchange

_ REC: Fee & Charges

State Nodal Agency Central Agency
Application Rs. 5000 Application Rs. 1000
Processing Fee Processing Fee
Accreditation Rs. 30,000 Registration Rs. 5000
Charges (One Time - Charges (One Time -
for 5 Years) for 5 Years)

Annual Charges Rs. 10,000 Annual Charges Rs. 1000
Re-Validation Fees Rs. 15000 Re-Validation Rs. 5000
(After 5 Years Fees (After 5 Years

Central Agency

|[EX
Issuance | Fee & Charges Fee & Charges

Fees Per REC Rs. 4.0 Fees Per REC Rs. 20
issued traded

- ___:_—_—_———=/

i www.iexindia.com
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!
|

Market Snapshot

Participation Volume “
RN— e e
i www.iexindia.co




H Key statistics: Electricity & REC Market AOIEX

i

REC
State : ( A
Utilit; 29 States | 5 UTs 16 States | 5 UTs
ilities s JIS )
4 N/ N\
\_ J \_ J

4 Y
Industrial 3024 1604 ]
Consumers . A
( ) Lo
} Average Daily ~80,000 MWh >3 million RECs
d Volume _ Highest : 131,356 MWh || Highest: 4,23,731 RECs

e www.iexindia.com




&4 Increasing Participation QIEX

Number of Participants

3500 -

2500 -

2000 -

1500 -

1000 -

500 -

0

=4=Members+Clients ~ =fli=0Open access consumers

3308 3455

I I I I i I 1 | 1 1 T I I I 1 1

Feb-11 May-11 Aug-11 Nov-11 Feb-12 May-12 Aug-12 Nov-12 Feb-13 May-13 Aug-13 Now-13 Feb-14 May-14 Aug-14 Now-14 Feb-15

e — — ——
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ise Participation on IEX

INDIAN ENEAGY EXCHANGE
A&IMMIM

A IEX@

Consumer: 3024

No Open Access

Consumers

Generators

Uttar Pradesh

Uttar Pradesh

Jammu & Kashmir  Delhi

Himachal Pradesh Bihar

Delhi Jharkhand

Bihar Tamil Nadu

Goa Kerala

Jharkhand Union Territories
Sikkim

DVC

Chattisgarh NE States (except
West Bengal Meghalaya)

Union Territories
(except Daman &
Diu)

.
o

NE States (except
Assam, Meghalaya
& Arunachal
Pradesh)




DOIEX &

INDIAN ENEAGY EXCHANGE ('EHGV EXCHANGT
India’s o1 Power Exchange Exchange

nthly Average MCP in DAM

Monthly Avg Price (Rs/kWh)

Average Price [Rs/Kwh)])

www.iexindia.com



y Prices A ngg,@

India'’s Mot Power Exchange

®AVERAGE (RTC)  BPEAK(18-23)  m NON-PEAK (1-17 & 24)

Price {(Rs/kWh}
N
o

www.iexinaia.com



iol
LU DAM Cleared Volume v/s MCP AIEX

India'’s Mot Power Exchange

i Cleared Volume == MCP

35000 8
7.31

30000 \, 28925 | 7
2 25000 \ =il
g 22,330
2 5.19 .=
@ 5 g
£ 20000 2
E e B
S 3
= 15000 o
[\ 1] . (&)
5 3 B
S 10000
o o

5000 -

0 0

FYO08-09 FY09-10 FY10-11 FY11-12  FY12-13 FY13-14
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hly Cleared Volume A !Em;@

India’s o1 Power Exchange 1 Power Exchange

B Total Monthly Volume (MUs)
3000
2499 2480 2495
0 2171
@ 2119 i 2123 2028
2 2000 1821
Q
:Es 1343
= 1500 1343
3 1163 1159 1176
1090
E 970
£ 1000
Q
()
500
0
~°:»“ .\9 é\?’ 49«0-\0@ éo,i” .\,'4” Q;?’ N :»°' _\4" és“‘ A :»
QO é’b v}) ‘;o QO st v\‘ eo « @’b \) ‘\o (‘0 @'b \) QO Q@
Month
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head Market Price & Volume Trend
015

Daily Price & Volume Trend

s MCV  =——AvgPrice =MIN price -~ MAX price

:
S
)
=
v
o
=
o

I

15-Feb-15

Volume (MUSs])




AM: Performance so far

Day-ahead Contingency
2,666,443 MWh 311,005 MWh

Total Volume traded

3,747 MUs

} 457,635 MWh { } 312,434 MWh {

e www.iexindia.com



IEX Initiatives (\\\ lEx
. Continuous communication with Users
IEX Monthly

IEX Daily SMS
Bulletin

Service for Trade =y 1o urly B o

Details Trade Prices o, oo 8 TS

(ESCerts) launch

o
e e b et i o et 4 it ey vy - e

displayed on =
Its website

—— - —

ey

| e e
u ety e+ . b v 40
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Thank You for your attention kol

www.iexindia.com

Best Power Exchange in India )
— Enertia Awards ’14, ’13 &’12
— India Power Award 2014
— Power Business View 2014 )
4 N

Inc India Innovative 100 Award for
‘Innovation in Product and Technology’

se%al@ YEARS > <

=@ = OF| Best Performing Power Exchange -

EM POWERI NG Power Line Awards '13 & ‘12

\ Y,
e A
INDUAR FOWER MARKEL Best E-enabled consumer platform —
- India Power Awards ‘09 :

DIVERSIFIED PARTICIPATION LOW TRANSACTION COST COMPETITION TRANSPARENCY ROBUST PRICE DISCOVERY




