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Basic Concept of Market Clearing price and volume 
in a close double sided auction 
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1) A curve is plotted for the Demand. All the points 

in the curve represent the Demand bid volume 

for that price.  

2) A curve is plotted for the Supply. All the points in 

the curve represent the Supply bid volume for 

that price

3) The point of intersection gives the Market 

clearing price ( MCP) and the Market clearing 

volume ( MCV) 

4) All sellers willing to sell at MCP or at a lower 

price are cleared.

5) All the buyers willing to buy at MCP of at a 

higher price are cleared.

6) All trades are cleared at MCP irrespective of 

their bid price. 



Concept of Consumer Surplus and Producer surplus
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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

---------------------

---------------------

Consumer Surplus

o

D

S



4

Objectives of SARPEX Mock Exercise 

Objective :

• 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)

• To build capacity of concerned stakeholders in  all participating nations

• To develop the draft set of Market Rules and Design 



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

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

do not take into account transmission constrains. 

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

discovered after taking into account the transmission constrains

• Modes of operation of pilot market:-

A. Residual Mode or Sequential 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 in the Indian 

exchanges are cleared simultaneously the pilot market platform

“THE GRID CONSTRAINTS & TRANSMISSION CAPACITY ALLOCATION PROCEDURES DON’T APPLY TO PILOT MARKET “
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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

Social Welfare 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. It is actually the sum of consumer and producer surplus, as described in the next slide.
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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:

• Difficulty of ensuring coordination with the related load 

dispatch centres of various nations

• The results of mock exercise are expected to give an indication 

of the indication of the direction and quantum of power flows 

between India and the neighbouring countries

Key Assumptions and Participants 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 Exchange Fees and Grid Operating charges amounting to 

about 0.04 Rs/kWh are being ignored in the Mock Exercise.

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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Transmission Charges and Losses for BBN

The bids submitted by BBN were adjusted for the above transmission charges and losses to reflect the true cost of power
purchased or sold on the Exchange
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Treatment of Transmission Charges and Losses for BBN

2

For Sellers

Modified Price =  (Bid Price / ( 1 - % Loss)) + 

Transmission Charges

1

For Buyers

Modified Price =  (Bid Price + Transmission 

Charges ) x ( 1 - % Loss)

Both Transmission Charges and Losses have been incorporated in the Bid Price for the ease of implementation



Refers to the organization 

and structure of the DAM. 

The choice of trading 

arrangements – exchange 

over pool, and the auction 

design – DSCB, form part of 

the structure. 

Market mechanisms that 

determine price and volume 

cleared. 

This also includes the rules 

and regulations that guide the 

market

Aims to understand the 

impact of each mode on 

social welfare maximization 

and wealth distribution

PROPOSED MODES OF OPERATION 

The bids from the Indian participants and BBN countries’ participants would be cleared simultaneously.

The bids from the Indian participants and BBN countries will be cleared in a sequential manner.

Both modes of operation are discussed on the basis of the structure, conduct and performance paradigms

Structure Conduct Performance

OPTION 1 – UNIFIED MODE

OPTION 2 – SEQUENTIAL MODE (RESIDUAL MODE)
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Approach and Methodology – UNIFIED MODE 

SELECTION OF 
SAMPLE DAYS 

BIDDING
MARKET CLEARING 

ALGORITHM IN UNIFIED MODE

A total of 71 days were 

selected from the  period 

Apr’15 to Mar’16 basis:

•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

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 – 15 MINUTE DAM INTERVAL

Unfulfilled Bids 

Elimination

No

No Simple Bid Matching

Yes
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Approach and Methodology – RESIDUAL MODE 

SELECTION OF 
SAMPLE DAYS 

BIDDING
MARKET CLEARING ALGORITHM IN 

RESIDUAL MODE

A total of 71 days were 

selected from the  period 

Apr’15 to Mar’16 basis:

•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

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

Purcha

se Bids

Soluti

on

Optimization 

Process

Unconstrain

ed Solution

Unfulfilled 

Bids 

Elimination

Yes

No

INDIA-ONLY 

MARKET 

SEQUENTIAL MODE – 15 MINUTE INTERVAL DAM 

SEQUENTIAL 

MARKET 

Uncleared 

Bids

Simple Bid 

Matching

Sale 

Bids

Purcha

se Bids

Soluti

on

Optimization 

Process

Unconstrain

ed Solution

Yes

Unfulfilled 

Bids 

Elimination



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

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 – Nord Pool, OMIE

A single reference time zone and operating timeline assumed for SARPEX mock exercise as per the Indian 

Standard Time (IST)

Time zones observed in BBIN relative to UTC



OPERATIONAL CHALLENGES DUE TO MULTIPLE TIME ZONES IN SARPEX

Electricity Dispatch at the “day boundary” for  three consecutive days D-2, D-1 and D

Day D-2 Day D-1 Day D

Dispatch periods at the “day boundary” i.e. Slot 95 and Slot 96 may lead to coordination issues. While 

these slots belong to Day “D-1” in India, they belong to Day “D” i.e. the next day in Bhutan, Bangladesh 

and Nepal

Coordination Issues 
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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
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Current Status of SARPEX Mock Exercise

 The mock exercise has currently been done only for a total of 22 days selected from April to July 
2015 out of the total of 71 days

 The results for these 22 days are being presented in the stakeholder meetings in all the nations to 
incorporate their suggestions and feedback. 

 The stakeholder consultation in Nepal has already been done; its is currently been done in India; 
and scheduled in Bangladesh in the next month

 The  key findings of the exercise are discussed in the following slides. The key metrics of interest 
include:

 Total (Combined) Regional Surplus

 Total Surplus accrued to each Nation

 This is further split into Consumer Surplus and Producer Surplus

 Total Cleared Buy and Sell Volume for each Nation 

 Unconstrained Market Clearing Price 

16
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SARPEX WEB Portal for Submission of Bids and Display of Results 



Results of SARPEX Mock 

Exercise



Total Regional Surplus for BBIN

* The surplus in Residual Mode includes the surplus gain of Indian buyers and sellers in India Only Market  

-The average has been computed over the 5,4,7,6 days selected from April, May, June, July 2015 respectively

-The surplus figures include both Consumer and Producer Surplus  



Total Surplus accrued to Bhutan in Unified and Residual Mode 

* The Total surplus for Bhutan is same as Producer Surplus; Consumer Surplus for Bhutan is zero

-The average has been computed over the 5,4,7,6 days selected from April, May, June, July 2015 respectively



** The MCV in Residual mode includes the cleared volumes of Indian participants from India-Only Market

Total Market Clearing Volume (MCV) in Unified and Residual Mode 

-The average has been computed over the 5,4,7,6 days selected from April, May, June, July 2015 respectively



Cleared Sell Volumes  for Bhutan in Unified and Residual Mode

-The average has been computed over the 5,4,7,6 days selected from April, May, June, July 2015 respectively



Bhutan’s share as Percentage of Total Power sold through the Exchange

-The percentage has been computed over all the blocks selected over 5,4,7,6 days selected from April, May, June and July 2015



Market Clearing Price(MCP) in Unified and Residual Mode 

-The average has been computed over the 5,4,7,6 days selected from April, May, June, July 2015 respectively



Distribution of MCP in Unified and Residual Mode ( Block Wise) 

-The frequencies has been computed block-wise, over the 5,4,7,6 days selected from April, May, June, July 2015 respectively



Distribution of Increment in MCP in Residual Mode over Unified Mode

-The frequencies has been computed block-wise, over the 5,4,7,6 days selected from April, May, June, July 2015 respectively



Weighted Average Sale Price for Bhutan in Unified and Residual Mode

-The average has been computed over the 5,4,7,6 days selected from April, May, June, July 2015 respectively



Key Takeaways for Bhutan
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 The average sell quantum cleared for Bhutan in Unified Mode is 817, 1048, 1395, 2268 MWh for selected 
days in April, May, June and July respectively. The corresponding sell quantum in the Residual Mode for 
these months is 918, 1133, 1523, 2358 MWh.

 The  incremental sell quantum in Residual Mode (over Unified Mode) has been of the order of 101, 
86, 128 and 90 MWh for April, May, June and July respectively.

 The average Market Clearing Price (in Rs/MWh) observed in the Unified Mode is 2748, 2859, 2622 and 
2868 for April, May, June and July respectively. The corresponding prices for these months in the Residual 
Mode are  2911, 3031, 2697, 3008.

 The weighted average sale price for Bhutan in the two modes is Rs 2957/MWh and Rs 3097/MWh
(averaged over April – July) in Unified and Residual Mode respectively. The average % increase in the 
weighted average sell price in Residual Mode over Unified Mode is roughly 4% over April to July.

 The average  total gain accrued to Bhutan from April to July is roughly 15 Million Rupees and 19 Million 
Rupees in Unified and Residual Mode respectively. The  surplus gain to Bhutan in the case of Residual 
Mode is higher by an average of 23% than in the case of Unified Mode. This happens on the account of 
higher prices and incremental sell volumes getting cleared in the Residual Mode.



THANK YOU

For more details please contact:-

1) S. K. Ray Technical Specialist, IRADE  skray@irade.org ,+91-9971792136



Annexure



Daily Total Regional Surplus for BBIN

* The surplus in Residual Mode includes the surplus gain of Indian buyers and sellers in India Only Market  



* The surplus in Residual Mode includes the surplus gain of Indian buyers and sellers in India Only Market  

Daily Total Regional Surplus for BBIN



* The surplus in residual mode includes the surplus gain of Domestic Indian Market.

Daily Total Regional Surplus for BBIN



Daily Total Surplus for Bhutan in Unified and Residual Mode



Daily Total Surplus for Bhutan in Unified and Residual Mode



Daily Market Clearing Volume (MCV)  

** The MCV in Residual mode includes the cleared volumes of Indian participants from India-Only Market



** The MCV in Residual mode includes the cleared volumes of Indian participants from India-Only Market

Daily Market Clearing Volume (MCV)  



** The MCV in Residual mode includes the cleared volumes of Indian participants from India-Only Market

Daily Market Clearing Volume (MCV)  



Daily Cleared Sell Volumes for Bhutan



Daily Cleared Sell Volumes for Bhutan



Daily Cleared Sell Volumes for Bhutan



*** The sellers in India gain in both the modes. The MCP of the Residual Mode does not impact the Indian domestic buyers. 

Daily Market Clearing Price (MCP)  



*** The sellers in India gain in both the modes. The MCP of the Residual Mode does not impact the Indian domestic buyers. 

Daily Market Clearing Price (MCP)  



*** The sellers in India gain in both the modes. The MCP of the Residual Mode does not impact the Indian domestic buyers. 

Daily Market Clearing Price(MCP)  



Daily Weighted Average Sell Price for Bhutan  



Daily Weighted Average Sell Price for Bhutan  



Daily Weighted Average Sell Price for Bhutan  


