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Objectives of SARPEX Mock Exercise 

Objective :

ÅTo 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)

ÅTo build capacity of concerned stakeholders in  all participating nations

ÅTo develop the draft set of Market Rules and Design. 



Concept of Consumer Surplus and Producer surplus
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Price in 

Rs/ MWH
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Market clearing
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Supply
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1) 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.

2) 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.

Producer Surplus
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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 and more 
immediately in the neighbouring countries of BBIN

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

Efficiency aims to maximize total surplus, the sum of consumer surplus and producer
surplus. Efficiency requires the output to be:
1. Produced at the lowest marginal cost in the right quantity &
2. consumed by those most willing to pay

Social welfare on the other hand is the difference between the willingness to pay of the bidders 
minus the cost of the offers.



Some Terminology relevant to the exercise
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ÅDay ahead market: Bidding in the market is done on day n, for trades which are effective on day n+1. 

ÅUnconstrained Market Price and volume ( UMP & UMV) : The discovered market price and volume which 

do not take into account transmission constrains. 

ÅConstrained Market Price and volume ( CMP & CMV) : The discovered market price and volume 

discovered after taking into account the transmission constrains

ÅModes 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

ñTHE GRID CONSTRAINTS & TRANSMISSION CAPACITY ALLOCATION PROCEDURES DONôT APPLY TO PILOT MARKET ñ



Brief about SARPEX Mock Exercise
Á ¢ƘŜ ŜȄŜǊŎƛǎŜ ƻǾŜǊǎ ǘƘŜ ǇŜǊƛƻŘ ŦǊƻƳ !ǇǊƛƭΩнлмр ǘƻ aŀǊŎƘΩнлмсΦ 

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

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

Á Indian bids for these 71 days were extracted from information available in public domain.

Á The mock trading platform was run to generate results for all these 71 days.

Á ¢ƘŜ ƳƻŎƪ ǘǊŀŘƛƴƎ ǇƭŀǘŦƻǊƳ ǿŀǎ Ǌǳƴ ƛƴ ǘǿƻ ƳƻŘŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴΣ ά¦ƴƛŦƛŜŘ ƳƻŘŜέ ŀƴŘ ά 
{ŜǉǳŜƴǘƛŀƭ ƻǊ wŜǎƛŘǳŀƭ aƻŘŜέ ŀǎ ŜȄǇƭŀƛƴŜŘ further in this presentation.

Á The market rules and design for running of the mock exercise were approved in the last TF-3 
meeting for both the modes of operation. 

South Asian Regional Power Exchange -Mock Exercise



Brief about SARPEX Mock Exercise .. Continued
Á The transmission losses and charges have been factored in as in case of a regular day ahead 

market.

Á The figures of transmission losses and charges used for Bangladesh, Bhutan and Nepal are 
mentioned  further in this presentation. 

Á The result of the matching engine yields the unconstrained solution.

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

Á 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 .

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

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

South Asian Regional Power Exchange -Mock Exercise



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
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APRIL MAY JUNE JULY AUGUST SPETEMBER

Sunday, April 5, 2015 Wednesday, May 13, 2015 Thursday, June 11, 2015 Thursday, July 2, 2015 Saturday, August 8, 2015 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 NOVERMBER DECEMBER JANUARY FEBRAUARY MARCH

Tuesday, October 13, 2015 Friday, November 27, 2015 Thursday, December 10, 2015 Wednesday, January 6, 2016 Sunday, February 7, 2016 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



Extraction of Indian Bids from Aggregate Demand Supply Bids

ÁThe bids of the Indian participants are extracted from the images of the aggregate demand-supply 
ŎǳǊǾŜǎ ŀǾŀƛƭŀōƭŜ ƻƴ L9· ǿŜōǎƛǘŜ ǳǎƛƴƎ ŀƴ άƛƳŀƎŜ-ǇǊƻŎŜǎǎƛƴƎ ǎƻŦǘǿŀǊŜέ ŎŀƭƭŜŘ άƛƳнƎǊŀǇƘέ

ÁThe charts are fed into the software and the range for X-Y coordinates is specified, the software 
then identifies the scanned images (pixels) and converts them into discrete data-points
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SOFTWARE

OUTPUT
Process of Image Scanning and Data Extraction
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1

Determination of Unconstrained 

Market Clearing Price and Volume 

The impact of transmission constraints in cross

border lines as well as in the countries own national

grid are not considered in the mock exercise because:

ÅDifficulty of ensuring coordination with the related load 

dispatch centres of various nations

ÅUnconstrained Solution will give an indication of the 

indication of the direction and quantum of power flows 

between India and the neighbouring countries

KeyAssumptions  for SARPEX Mock Exercise 
2

Quantification of Transmission 

Charges and Losses

The transmission charges and losses as currently applicable 

under the bilateral trade with BBN were adjusted in the bids 

submitted by BBN to  account for the true cost of power 

procurement/sale. 

The transmission charges and losses component was already 

incorporated by the Indian Participants while submitting their 

purchase and sell bids on Indian Exchange(s)

Key Participants

Core Team from Nepal

Core Team from Bangladesh

Core Team from Bhutan

Market Advisory Committee
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Average Transmission Charges and Losses Figures for BBN

# Country
Transmission 

Charges
Transmission 

Losses Comments
(Rs/kWh) (%)

1 Bangladesh
0.117 

0.3%

The cross-border transmission network for India-
Bangladesh has been included in the POC charges 
and transmission Withdrawal Charges and Losses 

are published for Bangladesh

2
Nepal 0.301 4.1%

The cross-border transmission network for India-
Nepal has not been included in POC and therefore 
the transmission charges of Bihar and Cross-border 

line are assumed for Nepal
Bihar Withdrawal 0.257 1.6%

Muzzafarpur
DhalkebarLine 0.044 2.5%

3 Bhutan
0.089 

1.1%

The cross-border transmission network for India-
Bhutan has been included in the POC charges and 
transmission Injection Charges are published by 

NLDC for Bhutan

Thebids submitted by BBNwere adjustedby the abovetransmissionchargesand lossesto reflect the true cost
of power purchasedor soldon the Exchange
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Approachand Methodology ςUNIFIED MODE 

SELECTION OF 
SAMPLE DAYS 

BIDDING
MARKET CLEARING 

ALGORITHM IN UNIFIED MODE

A total of 71 days were 

selected from the  period 

Aprô15 to Marô16 basis:

ÅAverage to Peak Load 

condition in all nations

ÅUnconstrained Market-

clearing Price and Volume 

on Indian Exchange(s)

ÅDay and Month 

ÅEffect and Public 

holidays/Special days 

observed in all the nations

The 15-minute block level 

purchase/sale 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)

INDIA & BBN

Sale Bids
Purchase 

Bids

Solution

Optimization Process

Final Unconstrained 

Solution

UNIFIED MODE ï15 MINUTE DAM INTERVAL

Unfulfilled Bids 

Elimination

No

No Simple Bid Matching

Yes
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Approachand Methodology ςSEQUENTIAL/Sequential MODE 

SELECTION OF 
SAMPLE DAYS 

BIDDING
MARKET CLEARING ALGORITHM IN 

Sequential MODE

A total of 71 days were 

selected from the  period 

Aprô15 to Marô16 basis:

ÅAverage to Peak Load 

condition in all nations

ÅUnconstrained Market-

clearing Price and Volume 

on Indian Exchange(s)

ÅDay and Month 

ÅEffect and Public 

holidays/Special days 

observed in all the nations

The 15-minute block level 

purchase/sale 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)

Simple Bid 

Matching

Sale 

Bids

Purchas

e Bids

Solution

Optimization 

Process

Unconstrained 

Solution

Unfulfilled 

Bids
Elimination

Yes

No

INDIA-ONLY 

MARKET 

SEQUENTIAL MODE ï15 MINUTE INTERVAL DAM 

SEQUENTIAL MARKET 

Un-cleared 

Bids from 

India

Simple Bid 

Matching

Sale 

Bids

Purchas

e Bids

Solution

Optimization 

Process

Unconstrained 

Solution

Yes

Unfulfilled 

Bids 

Elimination

Bids from 

BBN



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

Country Time

zone

(In

Hours)

IST Deviation

(In Minutes)

India UTC + 

5:30

-

Bhutan UTC + 

6:00 

+30 minutes

Bangladesh UTC + 

6:00

+30 minutes

Nepal UTC + 

5:45 

+15 minutes

Mismatches in time-

zones has implications 

on coordination of DAM 

operational activities. 

Benefits of Single Time zone

Efficiency

Bottleneck Elimination

Consistency & Simplicity to avoid Mismatch

Global Best Practice ïNord Pool, OMIE

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

Time zones observed in BBIN relative to UTC



Slots 41 48 49 71 95 96 1 2 41 49 95 96 1 2 41 49 95 96

India 10:00 11:45 12:00 17:30 23:30 23:45 00:00 00:15 10:00 12:00 23:30 23:45 00:00 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 12:15 23:45 00:00 00:15 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 12:30 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 00:15 00:30 00:45 10:30 12:30 00:00 00:15

OPERATIONAL CHALLENGES DUE TO MULTIPLE TIME ZONES IN SARPEX

Electricity Dispatch at the òday boundaryó for  three consecutive days D -2, D-1 and D

Day D-2 Day D-1 Day D

Dispatch periods at the ñday boundaryò i.e. Slot 95 and Slot 96 may lead to coordination issues. While 

these slots belong to Day ñD-1ò in India, they belong to Day ñDò i.e. the next day in Bhutan, Bangladesh 

and Nepal

Coordination Issues 
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Web portal for SARPEX Mock Exercise Link 

http://mocksarpex.eu.ai

Web Portal has, among other the following :-

Å All documents related to SARPEX mock Exercise.

Å Provision for submission of bids and viewing of results

Å The access to the above is password protected.

Å FAQ

Å Various presentations related to SARPEX Mock Exercise

Å Details of Stakeholder Consultations. 

Å Details of past and planned events

Å Contact details.

Å A link for submission of queries.

http://mocksarpex.eu.ai/
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Bangladesh Core Team Home Page
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Bids submission webpage
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Results of the bids submitted
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Document Centre
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Frequently Asked Questions homepage


