Appendix A.1 Competitive Constraint Test Procedures

This appendix provides further textual description of competitive constraint test procedures for ECI calculations and pivotal player test.” 
Competitive constraint test (CCT) is involved with three types of test: Annual, Monthly, and Daily test. The same basic procedure applies to the three types of constraint competitive test. However the network models and resource available capacities used for the three types of test can be different. CCT consists of the following steps:
a. Determine resource available capacity

b. Select the network model to use

c. Mode constraints

d. Compute Element Competitive Index (ECI)

· Determine the effective capacity available to resolve the constraint on the import side

·  Determine the effective capacity available to resolve the constraint on the export side

e. Determine if there is a pivotal supplier

1) Determine resource available capacity

For the CCT, a resource’s available capacity is defined as the High Sustained Limit (HSL) of a Generation Resource, including switchable generation that is not on a Planned Outage for the CCT test month or day (except wind powered generation), expected on-peak wind generation output, and full import capability of the DC Tie lines.

2) Select the network model for CCT
Annual CCT: For each of the months corresponding to the annual CCT, the network model used for each month is based on the monthly peak case used to auction the on-peak CRRS in the annual CRR auction.
Monthly CCT: The monthly peak case network used to auction the monthly on-peak CRRs and the most current Managed Capacity information shall be used to perform a monthly CCT for each competitive and non-competitive constraint as determined by the annual CCT sub-process for the particular month.

Daily CCT: The DAM network model for the peak hour and the most current Managed Capacity information shall be used to perform a daily CCT for each competitive and non-competitive constraint resulting from monthly CCT sub-process for the particular day

3) Model constraints

For voltage, stability, and thermal-limited constraints, as well as interfaces represented by thermal limits on monitored Transmission Elements, the “Base Shift Factors,” which are the shift factors used from the monthly peak case with no other contingencies included, must be used.  For contingency-limited constraints, the outage shift factors relative to the import terminal of the limiting Transmission Element must be used.

4) Compute Element Competitive Index (ECI) - Test Procedure 1
Prior to the ECI calculation, the effective capacity available to resolve the constraint on the import and export side is computed first.
4.1)
Determine the effective capacity available to resolve the constraint on the import side

a. Determine shift factors of all Electrical Buses relative to the import terminal of the constraint as the reference Electrical Bus. 

b. Determine the effective Load on the export side by multiplying all Loads at Electrical Buses by the corresponding Electrical Bus shift factors identified in step a. above.

c. Determine the effective capacity needed to meet Load and to supply power over the constraint on the export side by:

Multiplying all Available Capacity at Electrical Buses by the corresponding shift factor from step a. above; 

Stacking the effective capacity in decreasing shift factor order; and then 

Selecting the sufficient effective capacity from the stack to meet the effective Load plus the flow limit on the constraint.  These Resources are flagged as XUSED and they shall not be considered in determining effective Available Capacity to resolve the constraint on the import side.
d. Determine the absolute value of shift factors of all Electrical Buses relative to the export terminal of the constraint as the reference Electrical Bus; and

e. Determine the effective capacity available to resolve the constraint on the import side. The effective capacity is determined by summing, over all the resources that are not flagged as XUSED in the above step c. and shift factors greater than one-third of the highest resource shift factor, the products of (A) Available Capacity for that Resource and (B) the shift factor of that Resource from the above step d.
4.2) Determine the effective capacity available to resolve the constraint on the export side
a. Determine the absolute value of shift factors of all Electrical Buses relative to the export terminal of the constraint as the reference Electrical Bus.

b. Determine the effective Load on the import side by multiplying all Load at Electrical Buses by the corresponding Electrical Bus shift factors from the above step a.

c. Determine the effective capacity needed to meet Load less imported power over the constraint on the import side by: 

Multiplying all Available Capacity at Electrical Buses by the corresponding shift factor from the above step a.; 

Stacking the effective capacity in decreasing shift factor order; and then 

Selecting the sufficient effective capacity from the stack to meet the effective Load minus the flow limit on the constraint.  These Resources are flagged as IUSED and they are not considered in determining effective capacity available to resolve the constraint on the export side. 

d. Determine the shift factors of all Electrical Buses relative to the import terminal of the constraint as the reference Electrical Bus.

e. Determine the effective capacity available to resolve the constraint on the export side. The effective capacity is determined by summing, over all the resources that are not flagged as ISUED and have shift factors greater than one-third of the highest resource shift factor, the products (A) the Available Capacity for that Resource and (B) the shift factor of that Resource from the above step d. 
4.3)
Determine the ECI’s on the import and the export side of the constraint
a. Determine the total Managed Capacity by each Entity and its Affiliates on the import and export side that is available to resolve the constraint on the export and the import side respectively. Managed Capacity for an Entity is a Resource or portion of a Resource for which the Entity or its Affiliates has the decision-making authority over how the Resource or portion of the Resource is offered or scheduled (e.g., Output Schedules), either by virtue of ownership, agreement or otherwise.  Each QSE shall submit annually a list of which Entity has that decision-making authority for each Resource or portion of a Resource the QSE represents. In addition, each QSE shall notify ERCOT of any known changes in that list no later than 1800 in the day prior to the date that the change takes effect. Each Resource Entity shall provide its QSE with the information necessary to comply with the foregoing requirements in a timely manner.

b. Determine the percentage of Managed Capacity by each Entity and its Affiliates on the import and export side respectively.

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

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

5) Determine if there is a pivotal supplier - Test Procedure 2
If the constraint satisfies the test for sufficient competition as evaluated in terms of the ECI thresholds, then determine if there is a pivotal player in resolving the constraint in the manner described below: 
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 the above 4.1) step e. that is Managed Capacity by any one Entity and its Affiliates during peak Load conditions, then a pivotal player exists. A constraint satisfies this Test Procedure 2 if no Entity is a pivotal player. 
