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Objectives of SARPEX Mock Exercise

Objective :

A To ascertain the feasibility of the South Asian Regional Power Exchange (SARPEX) with
Bangladesh, Bhutan, India and Nepal (BBIN) as the participants. ( These are presently
Interconnected and other neighboring countries will be added as and when grid connectivity
happens)

A To build capacity of concerned stakeholders in all participating nations

A To develop the draft set of Market Rules and Design.




&
[+f
‘iu

§

?"fi¥q€'.
[usaio IS
—on “"
== |
]
'ONAL OF

M FROM THE AMERICAN PEOPLE

e [ntegrated Research and
IRADe Action for Development

Price in
Rs/ MWH

Market clearing
price (MCP)

Concept of Consumer Surplus and Producer surplus

Market clearing
Volume (MCV)

A
D Demand
..................... (Buy)
Supply
(Sell)
Consumer Surplus
Producer Surplus
>
Volume in MW

1)

2)

Consumer Surplus. All the buyers whose bids
were higher than MCP have been cleared.
However they will get power at a price lesser
than their bid price. Thus they get power at a
price lesser than that they were willing to pay.
This gain is called the consumer surplus and
benefits all buyers on the curve OD.

Producer Surplus. All the sellers whose bids
were lower than MCP have been cleared.
However they will get power at a price higher
than their bid price. Thus they get to sell their
power at a price higher than that they were
willing to accept. This gain is called the producer
surplus and benefits all sellers on the curve OS.
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Key Consideration for SARPEX Mock Exercise

The implementation of a Day Ahead Market (DAM) is crucial to the electricity trade development in the SAR ang

Immediately in the neighbouring countries of BBIN

SocialWelfare Maximization (SWM) and Efficiency are the twbjective functions of price
discovery and delivery for most of the Power Exchanges across the globe. SWM and efficien
Inter-related objectives, since one cannot exist without the other.

by are

' Efficiency aims to maximize total surplus, the sum of consumer surplus and producer
isurplus. Efficiency requires the output to be:

11. Produced at the lowest marginal cost in the right quantity &

'2. consumed by those most willing to pay

__________________________O._______

Social welfare on the other hand is the difference between the willingness to pay of the biddefs
inus the cost of the offers.
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Some Terminology relevant to teeercise

A Day ahead market: Bidding in the market is done on day n, for trades which are effective on day n+1.

A Unconstrained Market Price and volume ( UMP & UMV) : The discovered market price and volume which
do not take into account transmission constrains.

A Constrained Market Price and volume ( CMP & CMV) : The discovered market price and volume
discovered after taking into account the transmission constrains

A Modes of operation of pilot market:-

A. Sequential Mode or Residual Mode - The pilot market shall be run such that the Indian domestic
exchanges are not in any manner influenced by the operation of the pilot market. The un-cleared
bids of Indian Domestic exchanges shall be matched against the bids of the other nations in the
pilot market platform.

B. Unified Mode - The pilot market shall be run such that all the bids including the bids from Indian
participants are cleared simultaneously the pilot market platform

ATHE GRI D CONSTRAI NTS & TRANSMI SSI ON CAPACI TY ALLOCATI ON PROCED
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Brief about SARPEX Mock Exercise
¢tKS SESNDAAS 20SNAB (KS LISNA2R TNRY ! LINNE QH r

71 days were selected Iin this one year period to cover all kind of demand situation and various
other crucial factors as per the approved Sampling methodology.

Core teams were nominated by Bangladesh, Bhutan and Nepal who will bid for all the dispatch
periods of all these 71 days.

Indian bids for these 71 days were extracted from information available in public domain.
The mock trading platform was run to generate results for all these 71 days.

¢KS Y201 OUN}RAY3I LI FGF2NY 61 & NHzy Ay (62 Yz
{ SlidzSyGAatt 2N wSaAafrterin this grdséhtation. & SELX | Ay SR

The market rules and design for running of the mock exercise were approved in the-Bast TF
meeting for both the modes of operation.

South Asian Regional Power ExchaiMeck Exercise
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Brief about SARPEX Mock Exercise .. Continued

The transmission losses and charges have been factored in as in case of a regular day ahead
market.

The figures ofransmission losses and chargesed for Bangladesh, Bhutan and Nepal are
mentioned further in thispresentation.

The result of the matching engine yields the unconstrained solution.

The result for the 71 days were extrapolated to get the result for the entire year for both the
modes of operation.

The consumer and producer surplus, quantum of power sold/bought, sale/buy price etc. for
each participating Nations and the entire region was worked out in both the modes .

The impact of the regional trading platform on the domestic market was analyzed.

Based on the above, a particular set of market rules and design is being recommended for
SARPEX.

South Asian Regional Power ExchaiMeck Exercise
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Selected Days for Pilot Market Exercise

A total of 71 days were selected as the sample for Mock Exercise

Selection of the days was based on the following criterion:

Average to Peak Load condition in all nations, Unconstrained Market-clearing Price and Volume on Indian Exchange(s),
Day and Month Effect and Public holidays/Special days observed in all the nations

APRIL
Sunday, April 5, 2015

MAY
Wednesday, May 13, 2015

JUNE
Thursday, June 11, 2015

JULY
Thursday, July 2, 2015

AUGUST
Saturday, August 8, 2015

SPETEMBER
Sunday, September 13, 2015

Saturday, April 11, 2015

Friday, May 15, 2015

Sunday, June 14, 2015

Saturday, July 11, 2015

Sunday, August 9, 2015

Sunday, September 20, 2015

Monday, April 13, 2015

Saturday, May 16, 2015

Monday, June 15, 2015

Monday, July 13, 2015

Tuesday, August 11, 2015

Tuesday, September 22, 2015

Sunday, April 19, 2015

Tuesday, May 19, 2015

Sunday, June 21, 2015

Thursday, July 16, 2015

Wednesday, August 19, 2015

Wednesday, September 23, 2015

Wednesday, April 29, 2015

Friday, June 26, 2015

Sunday, July 26, 2015

Thursday, August 20, 2015

Monday, September 28, 2015

Saturday, June 27, 2015

Monday, July 27, 2015

Saturday, August 22, 2015

Tuesday, June 30, 2015

Sunday, August 23, 2015

Wednesday, August 26, 2015

Sunday, August 30, 2015

OCTOBER
Tuesday, October 13, 2015

NOVERMBER
Friday, November 27, 2015

DECEMBER
Thursday, December 10, 2015

JANUARY
Wednesday, January 6, 2016

FEBRAUARY
Sunday, February 7, 2016

MARCH
Saturday, March 5, 2016

Wednesday, October 14, 2015

Monday, December 14, 2015

Friday, January 8, 2016

Monday, February 8, 2016

Tuesday, March 8, 2016

Saturday, October 17, 2015

Tuesday, December 15, 2015

Saturday, January 9, 2016

Thursday, February 11, 2016

Monday, March 14, 2016

Thursday, October 22, 2015

Sunday, December 20, 2015

Monday, January 11, 2016

Sunday, February 14, 2016

Saturday, March 19, 2016

Wednesday, December 23, 2015

Thursday, January 14, 2016

Wednesday, February 24, 2016

Monday, March 21, 2016

Thursday, December 24, 2015

Tuesday, January 19, 2016

Monday, March 28, 2016

Tuesday, December 29, 2015

Wednesday, January 20, 2016

Tuesday, March 29, 2016

Wednesday, December 30, 2015

Thursday, January 21, 2016

Thursday, March 31, 2015

Friday, January 29, 2016
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A The bids of the Indian participants are extracted from the images of the aggregate desmpply
2y -WNPR O EHDMWMT Sa AFAGTIIAINS &y @il
A The charts are fed into the software and the range fof ¥oordinates is specified, the software

OdzNIJS &

Extraction of Indian Bids from Aggregate Demand Supply Bids
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then identifies the scanned images (pixels) and converts them into discretedatts

Process of Image Scanning and Data Extraction
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OUTPUT

Buy

X, ¥ 0O

2237.49, 17529.8
2253.3, 13303.6
2269.11, 10803.6
2300.74, 9077.38
2316.55, 7529.76
2332.36, J053.57
2348.17, 7053.57
2363.99, J053.57
2379.8, 6875
2395.61, 6517.86
2411.42, 6517.86
2427.24, 6517.86
2443.05, 6517.86
2458.86, 6517.86
2474.67, 6398.81
2490.49, 5932.14
2506.3, 5208.33
2522.11, 5029.76

2569.55, 4791.67
2585.36, 4732.14

sell

X, ¥ 0

670.754, 29.9401
686.536, 29.9401
F0O2.319, 29.9401
F18.101, 29.9401
733884, 29,9401
F49.666, 29.9401
765448, 29,9401
F81.231, 29.9401
797013, 29.9401
812.796, 29.9401
B28.578, 29.9401
844,361, 29.9401
860.143, 29.9401
B8753.920, 89.8204
891.708, 89.8204
207.49, 39,8204
923,273, 89.8204
939.055, 89.8204
954,838, 89.8204
970.62, 39.8204
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KeyAssumptions foBARPEX Mock Exercise

2 r

Determination of Unconstrained Quantification of Transmission
Market Clearing Price and Volume Charges and Losses

'The impact of transmission constraints in cross
iborder lines as well as in the countries own national

1 . . . .
igrid are not considered in the mock exercise because:
I

.The transmission charges and losses as currently applicable
Iunder the bilateral trade with BBN were adjusted in the bids
Isubmltted by BBN to account for the true cost of power

i procurement/sale.

1
1
1
1
1
1
1
1
1
1
'AleflcuIty of ensuring coordination with the related load |
ldlspatch centres of various nations i i The transmission charges and losses component was already

1

1

1

1

1

1

1

1

1

1

1

:lncorporated by the Indian Participants while submitting their
-AUnconstralned Solution will give an indication of the Ipurchase and sell bids on Indian Exchange(s)
llndlcatlon of the direction and quantum of power flows

'between India and the neighbouring countries

Core Team from Nepal

Core Team from Bhutan

Core Team from Bangladesh

Market Advisory Committee

10
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Average Transmission Charges and Losses RuyuB&iN

Transmission Transmission
# Country Charges Losses Comments
(Rs/kWh)

The crossborder transmission network fotndia-
1 Banal h 30/ Bangladesr_hag. bee_n included in the POC charg
ang ades 0.117 i andtransmissionWithdrawal Charges and Losse
are published for Bangladesh

2
0
Nepal 0.301 4.1% The crossborder transmissiometwork for India-
Nepal has not been included in POC and therefc
Bihar Withdrawal 0.257 1.69% the transmission charges of Bihar and Crdssrder
line are assumed for Nepal
Muzzafarpur
DhalkebarLine 0.044 2.5%
The crossborder transmissionnetwork for India-
Bhutan has been included in the POC charges ¢
0
3 Bhutan 0.089 1.1% transmission Injection Charges are published by
NLDC for Bhutan
" Thebids submitted by BBNwere adjustedby the abovetransmissionchargesand lossesto reflect the true cost - 1

of power purchasedor soldon the Exchange
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Approachand Methodology UNIFIED MODE

SELECTION OF

SAMPLE DAYS

A total of 71 days were
selected from the period
Apr d6l1l5 to

Average to Peak Load
condition in all nations

AUnconstrained Market-
clearing Price and Volume
on Indian Exchange(s)

ADay and Month
Aeffect and Public
holidays/Special days

observed in all the nations

Mar O

BIDDING

The 15-minute block level
pBrénadeBale bids are
submitted by Bhutan,
Nepal and Bangladesh for
all the selected days

The bids of Indian
participants (both buyers
and sellers) are extracted
from the aggregate
demand supply curves
available publicly on the
Indian Power Exchange(s)

MARKET CLEARING
ALGORITHM IN UNIFIED MODE

UNIFIED MODE 1T 15 MINUTE DAM INTERVAL

INDIA & BBN

: Purchase
Sale Bids i
v

Simple Bid Matching

Unfulfilled Bids
Elimination

Optimization Process

Final Unconstrained
Solution

1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
. |
I Solution :
|
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 |

19
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Approachand Methodology, SEQUENTIAL/Sequential MODE

SELECTION OF \ BIDDING \ MARKET CLEARING ALGORITHM IN
SAMPLE DAYS Sequential MODE

A total of 71 days were
selected from the period
Apr o615 to Mar a1l

SEQUENTIAL MODE T 15 MINUTE INTERVAL DAM

INDIA-ONLY
MARKET

1

i ! The 15-minute block level
I urchas /Tsae,bids are
fgs)ub%mi%te(g:d b% Bhutan,
Nepal and Bangladesh for
all the selected days

- SEQUENTIAL MARKET

Purchas
e Bids

Bverage to Peak Load
condition in all nations

Purchas
e Bids

Unfulfilled Simple Bid
Bids Matching
Elimination

Simple Bid Unfulfilled

Matching _Bids
Elimination

The bids of Indian
participants (both buyers
and sellers) are extracted
from the aggregate

1

1

1

1

1

1

1

1

i
AJnconstrained Market- I
. . 1
clearing Price and Volume :
on Indian Exchange(s) !
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I
Un-cl d
ADay and Month demand supply curves Bir;iscfﬁg:r?
available publicly on the India !

Optimization
Process

Optimization
Process

Jeffect and Public Indian Power Exchange(s)

holidays/Special days
observed in all the nations

Unconstrained
Solution

[ i

-————————————_-_-_-_-_-_-*
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OPERATING TIMELINES FOR SARPEX

The choice between single and multi time zones needs to be made in keeping with the impact on Operating Timelines

Time zones observed in BBIN relative to UTC

Country IST Deviation
(In Minutes)

India UTC + -
5:30

Bhutan UTC + +30 minutes
6:00

Bangladesh [ UTC + +30 minutes
6:00

Nepal UTC + +15 minutes
5:45

Mismatches in time-
zones has implications
on coordination of DAM

operational activities.

— Benefits of Single Time zone

Efficiency

Bottleneck Elimination

Global Best Practice i Nord Pool, OMIE
Consistency & Simplicity to avoid Mismatch

A single reference time zone and operating timeline assumed for SARPEX mock exercise is IST

13
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OPERATIONAL CHALLENGES DUE TO MULTIPLE TIME ZONES IN SARP

El ectricity Dispatch at t comseautivadaysb e2uDnrldaadDy 6 f or

siois | 41 [ 48 [ 49 | 71| o5 | o6 | 1 | 2 a1 a0 |05 [ 06| 1| 241956
India 10:00 11:45 12:00 17:30 23:30 23:45 00:00 00:15 10:00 12:00: 23:30 23:45500:00 00:15 10:00 12:00 23:30 23:45
Nepal 10:15 12:00 12:15 17:45 23:45 00:00 00:15 00:30 10:15 12:1SE 23:45 00:00500:15 00:30 10:15 12:15 23:45 00:00
Bhutan 10:30 12:15 12:30 18:00 00:00 00:15 00:30 00:45 10:30 12:37d 00:00 00:15,00:30 00:45 10:30 12:30 00:00 00:15
Bangladesh 10:30 12:15 12:30 18:00 00:00 00:15 00:30 00:45 10:30 12:30: 00:00 00:15500:30 00:45 10:30 12:30 00:00 00:15

————————

Day D-2 Day D-1 Day D

Dispatchper i ods at the nAnday boun @amayleadto.ceordin&ioroissues.3Nhiden

these slots belong to Day i B1 an India, they belongto Day i D0 i .next day in Bhutan, Bangladesh
and Nepal

14
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Web portal for SARPEX Mock Exercise Link
http://mocksarpex.eu.al

Web Portal has, among other the following :-

All documents related to SARPEX mock Exercise.
Provision for submission of bids and viewing of results
The access to the above Is password protected.

FAQ

Various presentations related to SARPEX Mock Exercise
Detalls of Stakeholder Consultations.

Detalls of past and planned events

Contact details.

A link for submission of queries.

T> T J>o T J>o T T T I
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Bangladesh Core Team Home Page
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SARPEX : MOCKEXERCISE HOME RESULTS REPORTS CONTACT ABOUTSARPEX LOGOUT

SOUTH ASIAN REGIONAL POWER EXCHANGE - MOCK EXERCISE

Hello, representatives of BANGLADESH , Welcome to SARPEX - South Asian Regional Power Exchange Mock Exercise Portal!

Bids Submission - Click Here! View Reports - Click Here!

Submit your Bids in Excel format following this link. See previous bid submission results and bids uploaded by you.

SITE HOME | CORE MEMBERS HOME

17



" USAID SARI/EI M

FROM THE AMERICAN PEOPLE IRADe Action for Development

Bids submission webpage
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SARPEX : MOCK EXERCISE HOME ABOUT RESULTS REPORTS CONTACT

BIDS SUBMISSION - SARPEX

Submit your bids on this page in predefined excel formats provided by the administrator.

View previously bidded dates - Click here

Submit Bids Here!

Step1: Choose Date, Month and Year you want to submit the bid file for.
Step2:Upload the Bids file in xlsx format.
Step3:Confirm the bids submission and wait for success message.

Select day: Select month: Select year:

** UPLOAD EXCEL FILE CONTAINING BIDS **

| Choose File [ ERIEEE ]

* Please ensure that data is entered properly in the excel template before submission!

Waiting for 78f93blc.ngrok.io...

18
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Results of the bids submitted
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SARPEX : MOCK EXERCISE HOME ABOUT BIDS SUBMISSION REPORTS CONTACT LOGOUT

CHOOSE A DATE TO VIEW RESULTS

Select day: Select month: Select year:

Showing bids submission results for date: 13-04-2015

UNIFIED MODE  RESIDUAL MODE

RESIDUAL MODE RESULTS

TIME-BLOCK INDIA-BLY INDIA-SELL BANGLADESH- BAMNGLADESH- BHUTAN-BLY BHUTAN-SELL  NEPAL-BUY MEPAL-SELL MCP

BUY SELL
0D00-0015 0.00 -237.00 250.00 0.00 0.00 -13.00 0.00 0.00 3024.00 -
00150030 D.00 -237.00 250.00 0.00 0.00 -13.00 Q.00 0.00 3056.00
0030-0045 0.00 -238.00 250.00 0.00 0.00 -12.00 0.00 0.00 3075.00
00450100 0.00 -242.00 250.00 0.00 0.00 -8.00 0.00 0.00 2896.00

19
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Document Centre
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SARPEX : MOCKEXERCISE HOME ABOUT EVENTS FAQS DOCUMENTS CONTACT

SARPEX : MOCK EXERCISE - DOCUMENT CENTER

SARPEX PILOT MARKET | DOCUMENT CENTER

Inside Nord Pool - IRADe

Agenda of the Capacity Building Program

Roadmap for South Asian Regional Power Exchange

Why South Asian Regional Power Exchange by Gaurav Jain

Basics of Power Exchange and the Activities of SARPEX: Mock Exercise by Mr. Ray and Mr. Anish De

20
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Frequently Asked Questions homepage
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