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1.0
Major Market Component

1. Market Mitigation in the Real-Time, Day-Ahead, Reliability Unit Commitment (RUC), Ancillary Services, and CRR Markets 

2. Market monitoring in the Texas Nodal Market

1.1
Purpose

The purpose of this paper is to describe the application of Market Mitigation and Market Monitoring procedures in the Texas Nodal Market (TNM).  The Public Utility Commission of Texas (PUCT) order on Wholesale Market Design for ERCOT identifies two specific concepts related to Market Mitigation: the utilization of bid curves or ex-ante mitigated bid curves to address market failure and the application of market safeguards to pricing in the event of market failure, including abuse of market power.  In this paper, market mitigation measures in the real‑time TNM are applied ex-ante whenever non-competitive conditions allow the exercise of market power; whereas, structural rules in the RUC and CRR markets design prevent the exercise of market power.

The Market Mitigation procedures that are being developed should address the following issues:

· Protect market participants and consumers from the exercise of market power.

· To maintain market based price signals for events that are not mitigated.

· Protections against imperfections in market design or implementation;

· Does not reward inefficiencies in the market; 

· To ensure  a justifiable and reasonable price impact  

·  Provide transparency to allow the analysis of solutions to correct mitigated constraints.  

· To not discourage participation in forward markets.

· minimize the implementation of ex-post mitigation:

· after market clearing

· after settlement  

· To the extent possible, develop objective, automation that will minimize the system operators’ role and manual processes required for proper mitigation.  

1.2
Time Frame 

The provisions described in this paper shall apply at all times in the TNM implementation.

2.0
Definitions

Market Power: 

[Comment: The definition of market power adopted by the commission in rulemaking project 29042 will provide this definition in the protocols.]

Competitive Constraint:

For the following one calendar year, Competitive Constraints will be determined one month prior to the corresponding annual CRR Auction.  Any transmission element that passes the annual Competitive Test for every month of a particular year will be designated a Competitive Constraint.  However, a Competitive Constraint may be temporarily treated as a Non-competitive Constraint for a particular month or day if it fails the Monthly or Daily Competitive Test. 

Non-competitive Constraint:

Any transmission element that is not designated as a Competitive Constraint in the Annual Competitive Test will be designated as a Non-competitive Constraint.   Once designated as a Non-competitive Constraint, the Non-competitive Constraint may be temporarily treated as a Competitive Constraint for a month or day if it passes the Monthly or Daily Competitive Test. 

Element Competitiveness Index (ECI):  

ECI is a measure of Resource ownership concentration relative to a specific transmission constraint.  The mathematical formula for the ECI is similar to the Herfindahl-Hirschman Index (HHI), i.e. the sum of the squared percentages, with supply share percentages determined as explained below under “Competitive Test.”

Controlled Capacity:
Controlled Capacity is a Resource or portion of a Resource for which an Entity or its Affiliates can determine the bidding or dispatch.  Each QSE shall be required to submit annually a list of all Resources for which it provides QSE services that comprise Controlled Capacity of any Entity and its Affiliates.  This list shall be updated by the QSE during the year for any changes.  (Note: this definition will need to be refined during the Protocols drafting process.)
Incremental Energy Offer:

Incremental energy offer shall consist of a monotonically increasing price curve with no more than 10 price/qty pairs.  The Output Schedule shall be extended from 5-minute scheduled amount to the Resource’s HASL using the Incremental Energy Offer.  The default value of the Incremental Energy Offer is the Offer Cap.  Incremental Energy Offer curves may be modified through the end of the Adjustment Period.  
Decremental Energy Offer:

Decremental energy offer shall consist of a monotonically increasing price curve with no more than 10 price/qty pairs. The Output Schedule shall be extended from the 5-minute scheduled amount to the Resource’s LASL using the Decremental Energy Offer.  The default value of the Decremental Energy Offer is the Offer Floor. Decremental Energy Offer curves may be modified through the end of the Adjustment Period.  
3.0
Competitive Test

The preferred Competitive Test used to determine Competitive Constraints is currently the ECI.  An assigned committee of the ERCOT Board will continue to review the Competitive Test described below for feasibility and make a recommendation for Board approval by October 1, 2004. 

3.1
Annual Competitive Test
The Competitive Test for any constrained transmission element for a particular month is defined as follows:

1. Determine if there’s sufficient competition to resolve the constraint on the import and export side as follows:

a. Determine the effective capacity available to resolve the constraint on the import side as follows:

i. Determine shift factors of all busses relative to the shift factor at the import terminal of the constraint for the monthly peak case used to auction on-peak CRRs.  The monthly peak case shall include planned transmission and generation outages for the month.  For voltage, stability, and thermal limited constraints as well as interfaces represented by thermal limit on monitored element use base shift factors.  For contingency limited constraints use outage shift factors relative to the import terminal of the limiting element.

ii. Determine the effective load on the export side by multiplying all load at busses by the corresponding bus shift factors from (i).

iii. Determine the effective capacity needed to meet load and supply power over the constraint on the export side by: (a) multiplying all Available Capacity at busses with by the corresponding shift factor from (i); (b) stacking the effective capacity in decreasing shift factor order; and then (c) selecting the sufficient effective capacity from the stack to meet the effective load plus the flow limit on the constraint. These Resources are not considered in determining effective capacity available to resolve the constraint on the import side. 

iv. Determine the absolute value of shift factors of all busses relative to the shift factor at the export terminal of the constraint.

v. Determine the effective capacity to resolve the constraint on the import side by multiplying all Available Capacity (a) not excluded in (iii) and (b) having shift factors greater than 1/3 of the highest Resource shift factor by the corresponding shift factor.    (This value will be included in the review of the Competitive Test.)

vi. Available Capacity is defined as the HSL of a generation resource including switch-able generation that is not on planned outage for the month (except wind), expected on-peak wind output, full import capability of a tie line.

b. Determine the effective capacity available to resolve the constraint on the export side as follows:

i. Determine the absolute value of shift factors of all busses relative to the shift factor at the export terminal of the constraint.

ii. Determine the effective load on the import side by multiplying all load at busses by the corresponding bus shift factors from (i).

iii. Determine the effective capacity needed to meet load less imported power over the constraint on the import side by: (a) multiplying all Available Capacity at busses with by the corresponding shift factor from (i); (b) stacking the effective capacity in decreasing shift factor order; and then (c) selecting the sufficient effective capacity from the stack to meet the effective load minus the flow limit on the constraint. These Resources are not considered in determining effective capacity available to resolve the constraint on the export side. 

iv. Determine the shift factors of all busses relative to the shift factor at the export terminal of the constraint.

v. Determine the effective capacity to resolve the constraint on the export side by multiplying all Available Capacity (a) not excluded in (iii) and (b) having shift factors greater than 1/3 of the highest Resource shift factor by the corresponding shift factor.  (This value will be included in the review of the Competitive Test.) 

c. Determine the ECI on the import and export side of the constraint for the month as follows:

i. Determine the total effective Controlled Capacity by each Entity and its Affiliates on the import and export side.  

ii. Determine the percentage of effective Controlled Capacity by each Entity and its Affiliates on the import and export side.

iii. The ECI on the import side is equal to the sum of the square of the percentages of effective Controlled Capacity by each Entity and its Affiliates on the import side.

iv. The ECI on the export side is equal to the sum of the square of the percentages of effective Controlled Capacity by each Entity and its Affiliates on the export side.

d. If the ECI is greater than 2,000 on the import side or the ECI is greater than 2,500 on the export side of the constraint for the month, then the constraint fails the Competitive Test for the month.  (These values will be included in the review of the Competitive Test.)

2. If the constraint passes test (1), determine if there is a pivotal player in resolving the constraint as follows: if the constraint cannot be resolved by eliminating all Available Capacity on the import side, except Nuclear Capacity and Minimum-energy amounts of Coal and Lignite Capacity as determined in (1)(a) that is Controlled Capacity by any one Entity and its Affiliates during peak load conditions, then a pivotal Entity  exists.  A constraint passes this test (2) if no Entity is pivotal.  

3.
A constraint is considered competitive if it passes tests (1) and (2) for the month.  

3.2
Monthly Competitive Test

The Monthly Competitive Test can temporarily change the treatment of a Competitive Constraint to Non-competitive Constraint and vice versa for the particular month if the Constraints meet the following conditions:

1. A Competitive Constraint shall be treated as a Non-competitive Constraint if: 

a. ECI is greater than 2,500 on the import side or the ECI is greater than 3,000 on the export side (ECI is determined using the same procedure as the Annual Competitive Test but applied to the particular month only; these values will be included in the review of the Competitive Test.); or

b. There is a pivotal player in resolving the constraint (if the constraint cannot be resolved by eliminating all Available Capacity on the import side, except Nuclear Capacity and Minimum-energy amounts of Coal and Lignite that is Controlled Capacity during the peak case of the month).
2. A Non-competitive Constraint shall be treated as a Competitive Constraint if: 

a. ECI is less than 1,500 on the import side and the ECI is less than 2,000 on the export side (ECI is determined using the same procedure as the Annual Competitive Test but applied to the particular month only; these values will be included in the review of the Competitive Test.); and

b. There is no pivotal player in resolving the constraint (if the constraint can be resolved by eliminating all Available Capacity that is Controlled Capacity during the peak case of the month).
The ECI values established in the monthly test will be reviewed quarterly by the assigned committee of the ERCOT Board for the proper value.
3.3
Daily Competitive Test

The Daily Competitive Test can temporarily change the treatment of a Competitive Constraint to Non-competitive Constraint and vice versa for the particular day if the Constraints meet the following conditions:

1. A Competitive Constraint shall be treated as a Non-competitive Constraint if: 

a.  ECI is greater than 2,500 on the import side or the ECI is greater than 3,000 on the export side (ECI is determined using the same procedure as the Annual Competitive Test but applied to the peak hour of the particular day; these values will be included in the review of the Competitive Test.); or

b. There is a pivotal player in resolving the constraint (if the constraint cannot be resolved by eliminating all Available Capacity on the import side, except Nuclear Capacity and Minimum-energy amounts of Coal and Lignite, that is Controlled Capacity during the peak hour of the day).
2. A Non-competitive Constraint shall be treated as a Competitive Constraint if: 

a. ECI is less than 1,500 on the import side and the ECI is less than 2,000 on the export side (ECI is determined using the same procedure as the Annual Competitive Test but applied to the peak hour of the particular day; these values will be included in the review of the Competitive Test.); and

b. There is no pivotal player in resolving the constraint (if the constraint can be resolved by eliminating all Available Capacity that is Controlled Capacity during the peak hour of the day). 
Available Capacity for the Daily Competitive Test is defined as the HSL of a generation resource including switch-able generation that is not on outage for the day (except wind), expected on-peak wind output, full import capability of a tie line.

The ECI values established in the daily test will be reviewed quarterly by the assigned committee of the ERCOT Board for the proper value.

The designation of a constraint as a Competitive Constraint means that ERCOT is able to resolve the constraint with competitive bids and therefore no ex-ante local market power mitigation measures will be activated in the event that the constraint is congested.  All other constraints on the ERCOT system shall be designated as “Non-competitive Constraints”.  Ex-ante bid mitigation shall be applied for all bids needed to resolve Non-competitive Constraints.

4.0
Real-time Market 

4.1 Range for Offers

Offers that are submitted must be within the range of -$250.00/MWh and $1,000.00/MWh.  For non-competitive constraints, Energy Offer Curves for each of the various types of Resources specified will be bounded on the low end by the following offer floors: 

	TECHNOLOGY
	OFFER FLOOR

	Nuclear, Hydro
	-$ x/MWh

	Coal
	-$ x/MWh

	Combined Cycle
	x mmbtu/MWh * Fuel Index Price

	Gas Steam, CT
	x mmbtu/MWh * Fuel Index Price

	QF, Wind
	-$ x/MWh



4.2 Offer Pricing for Resources with Output Schedules and Incomplete Offer Curves

Every on-line Resource must either submit an offer curve or a 5-minute Output Schedule submitted prior to each execution of the SCED. The 5-minute Output Schedule for Qualifying Facilities not bidding and other uncontrollable units is equal to the actual telemetered output of the Resource.

For a Dynamically Scheduled Resource an offer curve is created for every 5-minute interval using its Incremental Energy Offer above its Output Schedule to its HASL and its Decremental Energy Offer below its Output Schedule to its LASL. At every MW value of the Incremental and Decremental curves, the price of the Incremental Energy Offer must be greater than the Decremental Energy Offer.  For wind-powered Resources, SCED will use the current output level plus x% as its HASL.  For a Resource that submits an offer curve not covering their entire output range with a range of output levels, the offer curve shall be extended using the System-wide Offer Cap above its offer curve upper limit to its HASL and the Offer Floor below its offer curve lower limit to its LASL.

4.3 System-wide Caps

System-wide Mitigation Cap Alternatives.

1.
The System-wide Offer Cap will be set at $1000/MWh.  The IMM is directed to monitor for hockey stick bidding (an Offer with extremely low volume at an extremely high, unjustified price), conduct market power screens in the event hockey stick bidding is identified, and refer participants identified with market power and engaging in hockey stick bidding to MOD.    IMM will be given the authority to protect the market ex ante from such bidding activities, including, but not limited to, the ability to remove such extreme bids prior to market clearing.
2.
ERCOT solves the SCED with offer curves submitted by the QSEs as modified in (1)  above using the full network model but enforcing all Competitive Constraints limits only to determine nodal Locational Marginal Prices (“Reference Price”).

3. ERCOT then determines a mitigated offer curve for each resource based on the offer curve submitted by the QSE capped at the greater of the Reference Price at the corresponding node or the appropriate Mitigated Offer Cap. 

4.
ERCOT then performs security constrained economic dispatch using the mitigated offer curves from Step (3) that includes all constraints (Competitive and Non-Competitive Constraints) to determine nodal LMPs and dispatch set points.  

The pre-approved Mitigated Offer Cap will be subject to audit. Upon demonstration of a material change in the operating characteristics of the Resource, the pre-approved Mitigated Offer Cap may be modified. 

Verifiable costs are short-term variable costs and shall include, but are not limited to, the following: 

· Previous heat rate test data;

· Water bills;

· Maintenance bills or contracts (including labor costs); and

· Other Fuel related costs.

4.4
Real-time Market Mitigation Rules

The Mitigated Offer Cap shall be the greater of 10.5 MMBTU/MWh x Fuel Index Price or the Resource’s verifiable costs plus an adder as described below.   New Generation on-line after January 1, 2004 will have a Mitigated Offer Cap of the greater of 14.5 MMBTU/MWh x Fuel Index Price or the Resource’s verifiable costs plus an adder as described below.  The verifiable costs will be filed with the ERCOT Independent Market Monitor and shall be reviewed periodically for accuracy.  The data that shall be presented to the Independent Market Monitor in support of the Resource’s Mitigated Offer Cap shall include, but is not limited to:

· Previous heat rate test data;

· Water bills;

· Maintenance bills or contracts (including labor costs);

· Other fuel related costs

The adders for units based on the capacity factor are as follows:

· Units running between 50% or greater capacity factor for the previous 12 months mitigated at  an adder of 10%

· Units running between 30-49% capacity factor for the previous  12 months mitigated at  an adder of 15%

· Units running between 20-29% capacity factor for the previous  12 months mitigated at an adder of 20%

· Units running between 10-19% capacity factor for the previous  12 months mitigated at an adder of 25%

· Units running between 6-9% capacity factor for the previous  12 months mitigated at an adder of 30%

· Units running between 2-5% capacity factor for the previous  12 months mitigated at an adder of 40%

· Units running at 1% or less capacity factor for the previous  12 months mitigated at an adder of 50%

The capacity factor will be calculated by ERCOT each month using the most recent data.  Units running for reliability purposes only, that would otherwise be retired, may negotiate with ERCOT an annual reliability must run contract.

The pre-approved Mitigated Offer Cap will be subject to audit. Upon demonstration of a material change in the operating characteristics of the Resource, the pre-approved Mitigated Offer Cap may be modified. 

Verifiable costs are short-term variable costs and shall include, but are not limited to, the following: 

· Previous heat rate test data;

· Water bills;

· Maintenance bills or contracts (including labor costs); and

· Other Fuel related costs.

4.5
Mitigation of Manipulation creating Excessive CRR Revenue Shortfall due to Oversold CRRs in Real Time

All constraints that have oversold CRR impacts shall have their available capacity allocated pro-rata to the impacted CRRs for CRR settlement purposes.  Impacted CRR holders shall be paid for the oversold capacity based on the greatest Shadow Price of the constraint in all previous CRR Auctions that included this time interval. 

5.0
E-HDAM Market

5.1
E-HDAM Mitigation Rules

All demand, supply, schedules, CRR purchases, and CRR sales in the E-HDAM are price sensitive – any bid or offer not specifying a price shall be rejected as an incomplete bid or offer. 

Start-up Cost and Minimum-energy Cost offers of a 3-part offer are capped at the same level as in the DaRUC process.  Start-up Cost, Minimum-energy Cost, and (for make-whole purposes only) Energy offer curve of a 3-part offer are capped at the same level as in the DaRUC process; however, the QSE submitting the 3-part offer keeps all profits above Start-up and Minimum-energy Costs.  

Energy offer curves are not mitigated in E-HDAM

5.2
Mitigation Rules for CRRs in E-HDAM Market 

All constraints that have oversold CRR impacts shall have their available capacity allocated pro-rata amongst the impacted CRRs for E-HDAM clearing and settlement purposes.  This ensures the feasibility of the E-HDAM.  Impacted CRR holders shall be paid for the oversold capacity based on the: (1) lesser of the Day Ahead Shadow Price of the CRR or the greatest Shadow Price of the constraint in all previous CRR Auctions (the two-year, annual, or monthly auction—whichever is applicable for that element) for CRRs settled in Day Ahead [i.e. Min( Day-ahead Shadow Price, Max(Shadow Price of the 3 auctions))]; or (2) the lesser of the Real-Time Shadow Price of the CRR or the greatest Shadow Price of the constraint in all previous CRR Auctions (the two-year, annual, or monthly auction, whichever is applicable for that element) for CRRs settling in Real Time [i.e. Min( Real-time Shadow Price, Max(Shadow Price of the 3 auctions))] that included this time interval.

The following changes would be called for in other TNT papers:

1. Any ERCOT revenue surpluses associated with Competitive and Non-Competitive constraints will be credited to all QSEs on a load ratio share basis (CMCG Paper). 
2. The need for a CRR Revenue Balancing account will no longer exist (CMCG Paper). 
3. The need for the $Y offer for RT CRRs when the E-HDAM does not solve will no longer exist (E-HDAM paper). 
6.0
Mitigation Rules for CRR Ownership and Auctions

6.1
Mitigation of Manipulation arising from CRR Ownership

1.
ERCOT will disclose CRR ownership of record on a monthly basis.  

2.
The Independent Market Monitor shall investigate the interaction of registered CRR ownership with the nodal clearing prices and market participants offer curves to determine if mitigation is required.  

3.
If it is determined that mitigation is required, the Independent Market Monitor will work with the MOD to recommend action to be taken.  This action may include but is not limited to the elimination of a Competitive Constraint, directed sale of CRRs as a price-taker for the mitigated entity or some other remedial action to correct the problem.  

6.2
Mitigation Rules for CRR Auctions

All elements that have been oversold in prior CRR auctions based on the current auction network model shall have their available capacity increased to exactly match all oversold CRR element for CRR Auction clearing purposes.  This ensures the feasibility of the CRR Auction.  

7.0
Mitigation Rules in the Ancillary Services Market

The capacity offer cap for Ancillary Services will be set at $1000/MW.  The IMM is directed to monitor for hockey stick bidding (an Offer with extremely low volume at an extremely high, unjustified price), conduct market power screens in the event hockey stick bidding is identified, and refer participants identified with market power and engaging in hockey stick bidding to MOD.    IMM will be given the authority to protect the market ex ante from such bidding activities, including, but not limited to, the ability to remove such extreme bids prior to market clearing.

8.0
Changing Resource Characteristics in the Texas Nodal Market

The following seasonal parameters must be submitted by QSEs representing Resources, as applicable. The Market Monitor may require that the QSE provide justification for the parameters submitted.  The QSE may revise these parameters as required only with sufficient documentation that justifies a permanent change in these parameters.  (This table needs to be expanded and modified for combined cycle by the Protocol writers as described in the Real-time whitepaper.)  

	Multi – Part Unit Ramp Curves
	Max Daily Starts

	Hot Startup ($)
	Max Weekly Energy (MWh)

	Intermediate Startup ($)
	Hot to Cold Time (hr)

	Cold Startup ($)
	Hot to Inter Time (hr)

	Minimum-Energy ($/MWh)
	Hot Notification Time (hr)

	Emergency Max MW
	Inter Notification Time (hr)

	Economic Max MW
	Cold Notification Time (hr)

	Economic Min MW
	Hot Start Time (hr)

	Emergency Min MW
	Inter Start Time (hr)

	Min. Downtime (hr)
	Cold Start Time (hr)

	Min. Runtime (hr)
	Condense Startup Cost ($)

	Max Weekly Starts
	Condense Hourly Cost ($/hr)

	Max Runtime (hr)
	Condense Power (MW)


9.0
Market Monitoring for the Texas Nodal Market

(a) ERCOT shall have an Independent Market Monitor (IMM).

(1) The IMM shall report to the Independent Market Monitoring Committee (IMMC) of the Board of Directors, which shall comprise the three independent members of the Board of Directors and the director of the Public Utility Commission of Texas’ (PUCT’s) Market Oversight Division (MOD) as an ex officio nonvoting member.  The IMMC shall have sole authority to hire, discipline or fire the IMM.

(2) The IMM shall have a staff comprising either ERCOT employees or contract consultants funded by ERCOT.

(3) The IMM shall work with MOD and other PUCT staff to ensure appropriate integration of IMM and PUCT oversight of the ERCOT wholesale market.  No duty given to the IMM shall in any way affect PUCT staff’s ability to conduct investigations or enforcement action.

(b) IMM wholesale market oversight duties shall include

(1) All activities that are required of the IMM by the ERCOT Protocols;

(2) Monitoring, information-gathering and data analysis ordered by the ERCOT Board;

(3) Regularly monitoring any market screens and indices provided to the IMM by MOD, developed at the direction of the board, or created by the IMM in order to carry out his or her duties;

(4) Monitoring noncompliance with ERCOT operator instructions, tracking QSE and other performance measures, documenting possible Protocol violations; and generally monitoring daily ERCOT operations and market activities;

(5) Reviewing any ERCOT decision or procedure that has an impact on the market, including but not limited to whether ERCOT practices and procedures are consistent with the Protocols; and

(6) Reviewing any action on the part of a TDSP that has an impact on the market, including but not limited to verification of transmission limits, and analysis of requests for outages of lines, transformers and busses that have major impacts on locational marginal prices (LMPs).  When significant changes in LMPs are observed, the IMM shall review them to determine whether such changes were caused by activities inconsistent with good utility practices.

(7) The IMM will monitor for oversold CRRs and notify MOD when the situation occurs.

(c) The IMM shall provide MOD with information related to unusual bids, operational behaviors, or other questionable activities that have been detected and shall inform MOD before contacting the respective market participants to attempt to resolve the issue informally.   The IMM, in cooperation with MOD, shall develop procedures to ensure prompt communication with MOD and the opportunity for timely informal resolution of the issue.

(d) Any unresolved instances of unusual market participant bidding or operational behavior, ERCOT non-compliance, or any other issue under review by the IMM that cannot be resolved with the market participant informally or through ERCOT’s dispute resolution processes, or any repeated instances of unusual and harmful behavior, ERCOT non-compliance, or protocol violation within a 6-month period shall be discussed with PUCT staff and ERCOT legal staff.  If necessary, either PUCT staff or ERCOT shall pursue an enforcement action.  

(e) The Market Monitor shall publish a “State of the Market Report” assessing the competitiveness of the market and suggesting changes to the market rules and to ERCOT procedures.  This report shall include an assessment of the effectiveness of ERCOT market transmission planning and expansion and the effectiveness and efficiency of ERCOT congestion management.

Appendix A

Appendix A – Alternatives to the Competitive Test

These are alternative Competitive Test proposals to review in the event that the assigned ERCOT Board committee determines that the ECI method is not feasible.   This is not an all inclusive list.

A-1
Lerner Index

OPC comment:  OPC supports the ECI levels of 2,000 and 2,500.  Any increases in these thresholds are unacceptable and difficult to defend when referenced against DOJ standards set for market concentration.  The DOJ considers an HHI of less than 1000 to represent low concentration, 1000 to 1800 denotes moderate concentration, and above 1800 is considered to represent high concentration.  A threshold of 2000 is above the high concentration standard.  I support efforts to resolve issues around the HHI, however in the event this methodology is not making progress an alternative using a Lerner Index or some derivative may be an option.  By Lerner Index I mean some reference to a price index.  This would work by running the unconstrained model in step 1 and coming up with a reference price.  When the model is run with constraints any LMPs deviating from the reference price by more than a certain % or certain standard deviation would be subject to ax-ante market mitigation just as in the ECI model.   

A-2
CSC/CRE Proposal:

Set constraints and leave for one year.  Take CSCs and CREs in the zonal market and make them the competitive constraints in the nodal market for a one year period.  During this period the ERCOT Competitive Index will be analyzed and reviewed by the Market.

A-3
Market Solution Proposal:

Option:  Market Solution Model for Competitive test

The Daily Competitive Test will evaluate the number of resources/suppliers that are available to solve the constraint. If there are at least 4 unaffiliated resources/suppliers (unaffiliated resources/suppliers being those that are not owned or operated by the same company or resources that are not represented by the same QSE who has been given the authority to develop bids for the resources) with capacity available and for which bids are submitted and no one resource/supplier is essential to solve the constraint, then the constraint will be designated as Competitive for the day.    If a Competitive Constraint fails this test, then it will be designated Non-competitive for the day.  ERCOT shall select resources/suppliers through a determination of shift factor impact on the constrained transmission element.  Any resource/supplier with a shift factor impact greater than .05 shall be considered to have an impact on the constrained element.

A-4: PJM Proposal
Generally, the generation supply in a locality shall not be deemed sufficiently competitive to warrant suspending offer price caps when three or fewer generation suppliers are jointly pivotal because all are required to serve the load in the locality.  PJM chose three pivotal suppliers as the threshold based on concerns about joint exercises of market power by three or fewer suppliers.  Regardless of the number of generation suppliers in a load pocket, however, the PJM MMU will monitor the PJM transmission system on an on-going basis to determine whether load pockets are sufficiently competitive to warrant suspension of offer price capping.  If it determines that sufficient competition exists, the PJM MMU will suspend offer price capping in the load pocket and will post notice of the suspension on the PJM Internet site.  Similarly, the PJM MMU will monitor whether load pockets have become non-competitive, and if it determines a load pocket has become non-competitive, it will post a notice on the PJM Internet site reinstating offer price capping.
Appendix B

Appendix B - Notes

B-1
Mitigation in Reliability Unit Commitment
Mitigation for Reliability Unit Commitment is described in the Day-ahead RUC whitepaper.

B-2
Relaxed MIP to be studied for feasibility
The Relaxed Mixed Integer Programming (MIP) method used to reflect Start-up Cost and Minimum-energy Cost in the corresponding nodal LMP shall be investigated for desirability and feasibility.    
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