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/- Half hourly market

¢ 15-minutes bidding
window

e 15-minutes clearing
window

¢ 48 times bidding and
clearing every day.

C End of the right to revision\
of schedule or declared
capability for specific half
hour

e RTM window closes

¢ 1 hour time between gate
closure and delivery

Gate Closure

Real Time Market

- Salient Features

* 30 minutes (two time-
blocks of 15 minutes
each)

e Financially and
physically binding

¢ Double sided closed
auction

e Uniform pricing
® Price and Volume
discovered for every 15

minutes

p
¢ National Load

Despatch Centre
(NLDC), POSOCO

e Ensure grid security
and reliability through
ATC/TTC declaration.

Nodal Agency

/
¢ Cleared volume

~

communicated 45 minutes
prior to delivery

e Incorporation in the
schedules by RLDCs and
SLDCs

e Information to respective
generators and discoms. |
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Software Development for RTM Implementation %’\\'f‘%

0300

Go-Live
01.06.2020

Second round of Mock Exercise
30.05.2020 to 31.05.2020

' Modification in RTM Clearing Engine
28.05.2020 to 30.05.2020
, CERC Order for Corridor Allocation
e 28th May 2020

Deployment of New Scheduling Software across RLDCs

» May’2020

Mock Exercise with Power Exchanges

@ 04.05.2020 to 06.05.2020

In-House Software for RTM Processing at NLDC
April’2020
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Multiple Power Exchanges £
- Methodology for Corridor Allocation in RTM A

SoR to Framework for RTM

» Upfront allocation of margin in the ratio of DAM Volume
* Submission of final trade result by Power Exchanges

CERC Order dated 28.05.2020

* Iterative process
* PXs to submit Provisional Solution
* Checking for congestion by nodal agency

* No congestion
* Provisional solution accepted as final
* Congestion
e Margin allocation in the ratio of
provisional volume
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= Operational Timelines for RTM fi%%
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Right to
recall
i_ends here

NLDC to
give margin
to AX

Gate
Closure

RTM :‘ RTM é % RRAS + Schedule

Preparation &

Auction 2 Clearing RRAS SCED Communication Delivery Period

~ Gate
Closure__“" :
— : ' RRAS+ Schedule

Preparation &

Auction 3 Clearing RRAS SCED Communication Delivery Period
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Right to
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ends here

NLDC to give
margin to PX

Right to
recall NLDC to give
ends here margin to PX
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Timelines for RTM Clearing

Intimation for
acceptance of
trade as final in
case of no

congestion
Fetching Margin and

Provisional Margin
Solution Sl Submission of Final trade

/

Intimation of
available
margin in case
of congestion

Announcement
of ATC Margin
by NLDC

i€ :
2300 308
Sui)mission of : argi_n Final Trade Intimation for
Provisional : calculation result acceptance of
Sofution by PX by NLDC submission final Trade
nd by PX result by NLDC
15 Minutes
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Software Architecture and Design s

In House RTM Dashboard at NLDC
Fully Automated

. [ H
PY R T =0
M CO re E I lg I l I e Q RTM MCV (10:8:21) Activity Log By IEX/PXI/WBES
Delivery Date - 2020-06-12 2020-06-12  10:08:01.111 Response sent: No congestion. Provisional solution accepted as final.
IEX MCV (Mwh) - 7882125 . . ) . .
2020-06-12 :08:01. ¥ 5 k; i r 23
[ R E S I A P I il PXIMCY (Muh) - 0 2020-06-1 10:08:01.065 NLDC received request for ATC margin for runnum 23 from iex
’ Trade - 10:15-10:30 2020-06-12  10:07:56.051 ATC margin request for runnum 23 from iex denied: Request not received within allowed timeline
m Trade Clearance - 10:30-10:45
20200612 10:07:56.044 NLDC received request for ATC margin for runnum 23 from iex
* Node.JS o
= DETAILS OF THE END TO END LAST FOUR RTM RUNS
* Oracle; Mongo DB
’ v Provisional Margin Final
i
PY R I IVI D a S h b O a r d RUNUM Time Block Time IEX IEX Vol PXI PXI Vol Congestion IEX PXI IEX IEX Vol PXI PXI Vol
23 4546 11:00-11:30 v 460988 v 0 X X X v 460988 v 0
* REACT.JS
.
n 4344 10:30-11:00 v 511035 v 0 X x X v 511035 v 0

® N O d e .J S 21 4142 10:00-10:30 v 511737 v 0 X X X v 511737 v 0

e Mon go DB s se o n x x x| e o
* Secure data exchange * Synchronization of WBES at all RLDCs
* Test Environment * Interfacing of WBES and RTM
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Information Exchange

APl based data transfer

NLDC announces
available margin
to IEX and PXIL

Provisional
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Final Trade Results
for State Utilities &
Final Trade

Intra State Entities
to be sent by PX
directly to SLDCs

RTM Core Engine

Available Margin
—

Final Schedule
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Software
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Average during 1st June to 315 July 2020 > 20 MU per day
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Correlation between DAM and RTM— \\*/
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Correlation between DAM MCP (Rs/KWh) and RTM MCP (Rs/KWh)
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HHI considering Sellers in IEX
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Interpreting Herfindahl-Hirschman Index (HHI):

< 0.15 - No concentration
0.15 - 0.25 — Moderate concentration

> 0.25 — High concentration
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Interplay of Multiple Prices on a typical day

PRICES COMPARISON FOR 04-08-2020

—— ALL INDIA SMP
— DAM MCP (Rs/KWh)

ALL INDIA AVERAGE DSM PRICE

——RTM MCP(Rs/KWh)
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Interplay with other market segments %%

050C°
Volume of electricity transacted in July 2020
different market segments at IEX 61 MU
June 2020 B TAM
E RTM
= DAM
ETAM
May 2020 ® RTM
387 MU - DAM

6%

ETAM
= DAM
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~ Win-Winforall

Tied-up
conventional
generators with
un-requisitioned

surplus '
Bidding
considering
ramping and ¢ Merchant

other technical Y | generators
capabilities. :
Opportunity
for

/ Generators
"'KSharing of net
gains in 50:50
subject to

embedded
ceiling of generators
7 paise/kWh /
'/
/ RE generators

State entity and

/

having un-tied
capacity

Real Time Market

Market
discovered

prices more
\ efficient

Discoms can
better manage

the portfolio/ \
\ Opportunity

\ for Discoms
Harvesting the

flexibility
closer to real
time

Let the
/ suppliers sell in
RTM and share
the profits only
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Real Time Market

- Challenges

24x7 continuous
48 number of
sessions with small
response time

Constant 24X7
interactions with
generators and
DISCOMs pan-
India

Dedicated
manpower for
software,
hardware and
communications
setup pan-India

Robust, resilient
system automation
and integration at
NLDC / RLDCs /
SLDCs / Power
Exchanges
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Thank You
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