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ERCOT Impact Analysis Report

	PRR Number
	329PRR
	PRR Title
	TCR Simultaneous Combinatorial Auction

	Impact Analysis Date
	May 6, 2002

	Cost/Budgetary Impact
	$400,000

	System Change
	Implement a linear programming model for a single-round simultaneous combinatorial auction of TCRs for Commercially Significant Constraints. 

	Implementation Timeline
	Implementation target date is in December 2002 in time for the 2003 annual auction of TCRs.

	ERCOT Staffing Impact
	There is no significant impact to ERCOT staff to support the changes in the TCR auction process.

	Business Processes Impact
	There is a change to ERCOT’s business processes as a result of the new requirements, however the impact is not significantly negative. 

	
	

	Comments


May 1, 2002

STRAWDOG 

TCR SOFTWARE DESIGN
SIMULTANEOUS, COMBINATORIAL AUCTION ENGINE

1.  Current auction engine vs. new auction engine.

	Before


•  Simple, single-round per CSC

•  Separate CSC bids

•  Bid pair (quantity and price)

•  Credit Limit – when bidding

•  CSC Clearing Price

•  TCR 25% Limit – when bidding



	After
•  Simultaneous, single-round, combinatorial

•  Separate CSC and across CSC Bids

•  Bid mix (proportions, maximum quantity and price)

•  Self-imposed maximum obligation – lowered by user to reduce potential obligation 

•  CSC Clearing Price and Mix Price (unpublished)

•  TCR 25% Limit – when awarding




2.  Example of the new bid format:

New Bid Format

S-N

S-H

G-P

P-G

Max MW
Max Price
  .334
.332
.122
.222
150
$15.002

1.000
100
$16.516

  .300
.700
  75
$  5.010

  .540
.260
.200  
110
$14.191

  50

25

10

 5



      *Owns

110

95

 50

20


    
    **Can buy

*** Maximum Credit Obligation ____________ 

*  Based on greatest number of TCRs owned in any hour.

**  The system will calculate the maximum quantity an entity can purchase for each CSC by subtracting the current TCR ownership from the TCR 25% limit.  Entity can reduce this amount to reflect the maximum quantity of TCRs they want to own on each CSC.

*** Self-imposed maximum credit obligation gives Entity the ability to reduce the maximum obligation they want to owe as a result of the auction.

3.  How Clearing Prices are Determined
· Clearing Price = corresponding price of the marginal TCR awarded on that CSC.

· Bid-based revenue optimization vs clearing price revenue optimization – maximizes the value placed on TCRs by bidders.
· Bid selection objective function: Maximize total value of CSC capacity (as reflected by bid prices)

· Marginal CSC price (clearing price) = Contribution of an incremental MW on the CSC to the maximized total value (of all CSCs capacity).
· Mix price = Sum of (Marginal CSC price times the fraction of CSC in the mix).  This price is for output only and will not be published.

· Fractional programming will be used versus integer programming.
· TCRs will be awarded to 3 decimal places (kwh).  This eliminates the need to allocate remainders.  At the third decimal place, round up and down based on traditional rules.  Remainders will simply be dropped.
· TCR awards and secondary trades will be made in fractions (kwh).
All expressions will be in KWH, except the quantity of TCRs available and the quantity that participants can purchase based on the 25% Limit.
4.  Bidding specifications

· Format for bid mix proportions and maximum price is 3 decimal places.
During solving process use 5 decimal places and round to 3 decimal places at the end.

· Maximum quantity of TCRs you may be awarded at that price.

· Maximum price you are willing to pay.
· If all of the TCRs available for a CSC in a monthly or annual auction are not awarded, the TCR Clearing Price for that CSC shall be zero.  TCRs not awarded in an annual auction will be included in the monthly auctions.
When all TCRs are awarded, and clearing price is $0.00, we are still distributing these TCRs.  This occurs when the LP solves in such a way that revenue is maximized, even with TCRs having a clearing price of zero. 
· Bid mix (proportions) must add up to 1.0
1.0 in KWH or MWH?  Please include an example with conversions for both measures.  Examples:
.111
.444
.333
.222    =     1.0

.2
.5
.3
.0        =     1.0

.44
.22
.22
.22      =     1.0

· Bids that won’t win:

· Bid price too low

· Proportions not high enough

· TCRs not available across all CSCs
TCRs not available in terms of how many ERCOT places into auction, or in terms of where their bid lands in the bid stack?  In terms of where their bid lands in the bid stack – the LP has already allocated the TCRs available.

· Credit Limit exceeded

· Maximum TCRs per CSC exceeded (at the time of awarding).
Currently, the application will not allow this bid to be submitted.  Are we changing this methodology?  Participants can submit bids for more TCRs than there are available or that would cause them to exceed the 25% Limit – this will be an imbedded constraint that the LP will consider when awarding.

· Bids on the margin, where the Bid Price = Mix Price may be dropped.

· Participants able to enter “negative quantities” to sell strips of TCRs they own as a result of the annual auction or secondary transfers?

· What bidders should know:

(1) LP Solution will solve, with no allocation for tying bids or remaining amounts

(2) Awarding will be made according to weighting or ratios

(3) No more than bid price

(4) Bidders will pay clearing price

(5) Not more than maximum quantity

(6) Not more than bidder’s self-imposed maximum credit obligation

5.  Constraints

Auction Engine will recognize set of constraints for each bidder:

Credit limit
· Applied at the time of awarding.  Credit limits would be ignored when bids are submitted.  
· Two options:  

(1) Bid Price X Awarded amount.  Credit limit would be imbedded as a constraint when LP solves.

(2)  Clearing Price X Awarded amount.  After LP solves, look to see if anyone exceeds the credit limit.  If someone exceeds, re-solve (up to 3 iterations).  After 3 iterations, go back to Bid Price X Awarded Quantity. 
Only show the self-imposed maximum credit obligation on the bid page; no longer necessary to display the credit limit since it is not applied at the time of bidding. 

· Participants should be able to establish a self-imposed maximum credit obligation to reduce their maximum obligation owed to ERCOT as a result of an auction.  The system will record the credit limit amount approved by ERCOT Finance.  Participants have the option to enter a “self-imposed maximum credit obligation” (less than or equal to the credit limit established by ERCOT) prior to the start of bidding.  

The self-imposed maximum credit obligation should be incorporated into the bidding page and tracked for each auction.  The self-imposed maximum credit obligation entered by the participant would only be affective for that single auction, eliminating the need to adjust for every auction.  Participant’s self-imposed maximum credit obligation will be calculated for each bid assuming the bid is awarded.  The self-imposed maximum credit obligation will be calculated by checking the maximum TCRs X the Maximum Bid Price.
TCR 25% Limit for each CSC

· Applied at the time of awarding.  Participants will be allowed to reduce the maximum number of TCRs they can be awarded for each CSC.  The software will automatically calculate the maximum number of TCRs they can be awarded based on the difference between the TCR 25% Limit versus what they currently own for each CSC.

6.  Tying Bids (bids at the “margin”)

· “Tough luck” solution – however the LP solves.   .1 cents  & MWh  & ratios to 3 decimals  
· There was concern over publishing the credit limit and maximum number of TCRs for each bid.  However, if these two values are not published, Participants will not be able to duplicate the results of the LP solving.   This will require an audit by a third party to verify auction results.

· Bidder’s self-imposed maximum credit obligation and maximum quantity of TCRs will not be published.

· Partial amounts will only be awarded for marginal bids (bid price = mix price).
The LP may also award partial amounts to bids when a constraint is encountered.  
· ERCOT TCR Coordinator should document LP solution for bids that tie at the margin.  Document whose bids were dropped, and track over time.
Specification of data lifetime is required.  
7.  Rounding

· Rounding will be done at the end of the bid compilation process.


TCR Awards for each CSC will be rounded to 3 decimal places (kwh) using traditional rounding methods.  This will eliminate the need to prorate remainders. 
All TCR references and inputs should be in MWh, and displayed to three rounded decimal places.

8.  Design of auction engine

· Flexibility (model-algorithm separation)
· Constraints are separate from the combinatorial search algorithms

· Planning ahead (local congestion?)

· Design for LNP model to handle many CSCs or CREs

9.  Timeline for Implementation
· CMWG meeting – 4/15/02

· Finalize design parameters

· Complete PRR for submittal to PRS and WMS simultaneously

· PRS (4/30)              WMS (4/24)          TAC (5/9)             Board of Directors (5/21)

· ERCOT cannot begin development of the simultaneous, combinatorial auction engine until the Board approves the PRR.

· ERCOT IT will perform system analysis to determine whether there is sufficient time to develop and test the new auction engine between 5/21 to 11/30/02.
Functional requirements will be submitted to IT by 5/30/02.  
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