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Requirements Specification 


1. Introduction

The primary authority directing the operational characteristics and behavior of the Market Management System is the Texas Nodal Protocols. This requirements document set is provided as a supplement to assist in the implementation of this system which includes all processes, tools (hardware and software), and operations and constraints necessary for full compliance to the Texas Nodal Protocols. The Texas Nodal Protocols with this set of requirements documents completes the System “Design To” definition for implementation, test, and operation of a fully compliant Market Management System.

This set of requirements documents consists of five (5) documents as listed in the Market Management Systems Requirement Documents section which follows.

1.1 Purpose

The requirements for the document MMS Constraint Competitiveness Test (CCT) Requirements and its associated processes are described in the Texas Nodal Protocols. This supplemental specification describes the external behavior of this specific sub-system. The Texas Nodal Protocols (Protocols) and this document together with all applied vendor provided products’ functional specifications, describe both functional and nonfunctional requirements, design constraints, and other factors, in order to provide a complete and comprehensive description of the operational performance to be delivered. All statements or requirements specified in this document are subordinate to the Protocols. 
1.2 Objective

The objective of this set of documents is to provide a clear, concise and unambiguous set of requirements together with the Texas Nodal Protocols which provides the complete required technical description of this Texas Nodal Sub-System to allow the developer/implementer to deliver a fully operational, compliant and robust Texas Nodal System.

1.3 Traceability

All requirements are traceable to the Nodal Protocols, and/or regulations such as NERC and FERC.

1.4 Market Management System Requirement Documents

· MMS Day-Ahead Market (DAM) and Supplemental Ancillary Service Market (SASM) Requirements
· MMS Reliability Unit Commitment (RUC) Requirements
· MMS SCED and Real-Time MMS Processes Requirements
· MMS Constraint Competitiveness Test (CCT) Requirements
· MMS Overall MMS System and Other Processes Requirements
2. Constraint Competitiveness Test (CCT)
TAC shall consider on an annual basis the results of the Constraint Competitiveness Tests (CCT) performed on each candidate constraint to determine if the constraint is “Competitive” or ”Non-Competitive”. For the first year of the Nodal Market, these constraints are the contingency/limiting Transmission Element pairs that represent the Commercially Significant Constraints (CSCs) and Closely Related Elements (CREs) and will be defined immediately prior to the Texas Nodal Market Implementation date.
Two test procedures are employed in the CCT: 
· In Test Procedure 1 the effective capacity available to resolve the constraint on both the import and export side is first determined. The available effective capacity is then used to compute the Element Competitiveness Index (ECI), an index similar to the Herfindahl-Hirschman Index on the import and export side. 
· In Test Procedure 2, analysis is conducted to check for the existence of any pivotal player. 
All contingencies are modeled without the SPS/RAP activation in the CCT process. A constraint is determined to be competitive or non-competitive depending on whether the computed ECIs meet the Protocol defined ECI threshold on the import and export side as well as whether there is a pivotal player. The CCT test is to be performed annually, monthly, and daily. Monthly and daily CCT tests are performed to determine whether or not any Competitive Constraint should be reclassified as non-competitive.  The monthly and daily CCT may not be used to reclassify a non-Competitive Constraint as competitive.




The following section describes CCT sub processes. 




2.1 CCT Function
CCT function is the main sub-process in CCT process. CCT function sub process is used by annual CCT, monthly CCT and daily CCT sub process to perform the following calculations:

· Calculate Element Competitive Index (ECI) on both import and export side of each candidate constraint to determine whether sufficient competition exist in resolving the constraint. The constraint list shall include information regarding the direction of each constraint. The constraint’s direction information shall be used to determine import/export terminal of the constraint, i.e., the from-bus is designated as the “export terminal” and the to-bus the “import terminal”.
· Determine whether a pivotal player exists in resolving the constraint. 
An overview diagram of the CCT function is shown in Figure 2‑1– CCT Function Overview Diagram.
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Figure 2‑1– CCT Function Overview Diagram
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Figure 2‑2 – CCT Function Overview Diagram (continued)

2.2 Annual CCT
Annual CCT sub-process shall identify competitive and non-competitive constraints for each constraint in the initial Competitive Constraint list for every month of the study year. A constraint is designated by the software as a competitive constraint for a year if it is a competitive constraint for every month of the year. For each constraint analyzed, the Annual CCT test shall output the ECI values and whether a pivotal player exists or not for each month of the study year. TAC uses these results in approving the final list of Competitive Constraints for the study year.  All constraints not designated by TAC as a Competitive Constraint shall be designated as Non-Competitive Constraints.
The network model used for annual CCT is based on the monthly peak case used to auction the on-peak CRRs. The monthly peak case must include planned transmission and generation outages for the month. An overview diagram of annual CCT is shown in Figure 2‑3.
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Figure 2‑3 – Annual CCT Overview Diagram
2.3 Monthly CCT

The Monthly CCT sub-process shall be performed for all annual Competitive Constraints during the study month.  If the Monthly CCT results in the reclassification of a Competitive Constraint as Non-competitive, and TAC does not by its action void such reclassification, the constraint shall be deemed to be non-competitive for the month.  The Monthly CCT may not be used to reclassify a constraint as competitive, if that constraint was previously determined by TAC to be Non-competitive. 

The network model used for monthly CCT is based on the monthly peak case used to auction the on-peak CRRs. Monthly CCT criteria to designate a Competitive Constraint as a non-competitive constrain are different from the annual CCT criteria. An overview diagram of the monthly CCT is shown in Figure 2‑4.
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Figure 2‑4 – Monthly CCT Overview Diagram
2.4 Daily CCT

Based on the set of the Competitive Constraints as determined in the Monthly Competitive Test, the Daily CCT may  change the treatment of a Competitive Constraint to a Non‑Competitive Constraint for the next Operating Day.  ERCOT shall post the results of the Daily CCT to the MIS Secure Area by 0600 on the Day-Ahead.

The network model used for daily CCT is based on the peak hour case for the particular day. Daily CCT criteria to designate a Competitive Constraint as  non-competitive are the same as those used in the monthly CCT sub-process. An overview diagram of the daily CCT is shown in Figure 2‑5.
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Figure 2‑5 – Daily CCT Overview Diagram
2.5 CCT Inputs and Outputs
This section provides a summary of inputs and outputs to CCT process. Table 2‑1 lists all the required CCT input data.

The “Source” column of the input table identifies the source of the data. The “Destination” column of the output table identifies the destination target where the data generated by the CCT resides.  

Table 2‑1 – CCT Inputs

	Source
	Data

	ERCOT
	1. Network model data in PSS/E format 
· All network model data shall be in PSS/E data format. For Annual and Monthly CCT, the PSS/E network model files are from the CRR System; for Daily CCT, the PSS/E network model files are prepared in the MMS for daily CCT based on the CIM based model files.
· For annual and monthly CCT sub-processes, monthly peak case used to auction the On-Peak CRRs shall be provided. For Daily CCT, peak hour case of the next Operating Day shall be provided. The peak hour of the particular day is defined as the hour corresponding to the highest hourly forecasted load for the next Operating Day.
· The monthly peak case and the peak hour case must include planned transmission and generation outages. 
2. List of Constraints to be analyzed 
3. 

4. Contingency definition
5. Resource available capacity, resource type and resource entity
· Resource available capacity 
Note: For Annual and Monthly CCTs, “Available Capacity” is defined as the High Sustained Limit (HSL) of a Generation resource, including switchable generation that is not on a planned outage (expect wind-powered generation), expected On-Peak wind generation output for Wind Power Generation Resources, and full import capability of the DC tie lines. For Daily CCT, “Available Capacity” is defined as the HSL specified in the Current Operating Plan for the next Operating Day.
· Resource type 
· Minimum energy amounts of Coal and lignite generations
· Resource entity (ownership information)
6. Mapping resource type to PSS/E generator data
7. Load data at electrical buses

-        For Annual CCT, monthly peak load forecasts for each of the months in the year, which are determined in the Long-Term Load Forecast, will be used along with the corresponding monthly bus load distribution model to determine electrical bus loads. The bus load distribution model uses the bus load distribution factors that are used in the Annual CRR Auction for the corresponding month of the year.
-        For Monthly CCT, the peak load forecast of the subject month, which is also determined in the Long-Term Load Forecast, will be used along with the corresponding month’s bus load distribution model to determine electrical bus loads. The bus load distribution model uses the bus load distribution factors that are used in the Monthly CRR Auction for the corresponding month.
-        For Daily CCT, the peak hour network model is determined by the next day’s peak hour, which corresponds to the hour of the highest hourly load forecast for next day. The next day’s hourly load forecasts used to determine peak hour for Daily CCT are the same as used for the DRUC. The hourly load forecast corresponding to so determined peak hour, along with the bus load distribution model will be used to compute electrical bus loads. The bus load distribution factors used in daily CCT shall be the same as those for the DRUC process.



The table below lists outputs from CCT to various systems. 
Table 2‑2 CCT Outputs
	Destination
	Data

	 CCT database 
	· List of Constraints  analyzed by the CCT processes
· ECI value and whether a pivotal player exists for each constraint for each month for the Annual CCT test.
· ECI value and whether a pivotal player exists for each constraint for the month for Monthly CCT test. ECI value and whether a pivotal player exists for each constraint for the day for Daily CCT test.

·  Competitiveness/Non-Competitiveness status of each constraint determined based on the ECI and pivotal player test.
· Final TAC approved Competitive Status

	CCT data files
	· List of Constraints analyzed in Annual/Monthly/Daily CCT processes

· Shift factors of load buses and resource locations

· Available capacity for each resource 

· Resource Capacity Type of Nuclear or Coal and Lignite

· Managing Authority/Entity of the Resource

· Load values at each load bus

	Real Time Market (RTM) database
	· Final TAC approved list of Competitive Constraints; Monthly list of Competitive Constraints; Daily list of Competitive Constraints


2.6 Assumptions and Dependencies
The functionality and requirements specified in this document are based on the following assumptions:

1. CCT process does not maintain any network model data in its database. The Annual and Monthly CRR Auction Models are made available in the PSS/E format for use as CCT inputs.
2. The monthly peak case and the peak hour case include planned transmission and generation outages.
3. Any conflict between figures and another section of the requirements documents is controlled by the other section in the requirements document.

4. All tunable parameters described in this requirement document that are changed must be posted and available for Market Participants. The changes to these tunable parameters must be tightly controlled and only allowable with the concurrence of Market Participants except in case of operational emergency. ERCOT will have a business process in place to determine the tunable parameters and changes thereto are subject to TAC approval.
3. Functional Requirements

3.1 Business Sub-Process 1: Input Data Interface
	Requirement ID
	FR1

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.19 (1)

	Traceability to Sub-Process Maps
	SP1; Input data interface

	Description :

The input data interface sub-process shall retrieve and store all the input data in Table 2‑1 – CCT Inputs. The sub-process shall provide the most recent input data to other CCT sub-processes (Annual CCT, Monthly CCT and Daily CCT). The sub-process shall provide a Graphical User Interface (GUI) to ERCOT market operator for all input data. 


3.2 Business Sub-Process 2: Posting of Competitive Constraints to MIS Secure Area
	Requirement ID
	FR2

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.19 (6)

	Traceability to Sub-Process Maps
	SP2; Posting of competitive constraints to MIS secure area

	Description :

The sub-process shall post the TAC approved list of the Constraints and their classification as competitive or non-competitive to the MIS Secure Area for at least 5 Business Days before any change takes effect. ERCOT shall post any Competitive Constraints that have been suspended (suspended means reclassified from competitive to non-competitive) and the duration of the suspension as soon as practicable to the MIS Area.


3.3 Business Sub-Process 3: CCT Function

	Requirement ID
	FR3

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	 3.19(3)(b),3.19.1(2),3.19.1(3)

	Traceability to Sub-Process Maps
	SP3; CCT Function

	Description :
The CCT function sub-process shall provide all components and steps described in Figure 2‑1– CCT Function Overview Diagram. The input data to CCT function sub-process shall be provided as described in Table 2‑1 – CCT Inputs. The sub-process shall provide all outputs as described in Table 2‑2 CCT Outputs.


3.4 Business Sub-Process 4: Annual CCT

	Requirement ID
	FR4

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.19(5),3.19.1(1)

	Traceability to Sub-Process Maps
	SP4; Annual CCT

	Description :
The annual CCT sub-process shall provide all components and steps described in Figure 2‑3 – Annual CCT Overview Diagram. The input data to annual CCT sub-process shall be provided as described in Table 2‑1 – CCT Inputs. The sub-process shall provide all outputs as described in Table 2‑2 CCT Outputs. The network model used for annual CCT is based on the monthly peak case used to auction the on-peak CRRs.

A default value of one third (which will be multiplied by the highest resource shift factor) is used as Shift Factor Thresholds in annual CCT sub-process to:

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

· Determine the effective capacity needed on export side to resolve the constraint
ERCOT market operator shall be able to modify the default setting for Shift Factor Thresholds. The following set of default values shall be used as ECI Thresholds in annual CCT sub-process:

· 2000 on the import side and 2500 on the export side
ERCOT market operator shall be able to modify the default setting for ECI.
The annual CCT process shall store only the most recent results produced by the sub-process.


3.5 Business Sub-Process 5: Monthly CCT

	Requirement ID
	FR5

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.19.2(1)

	Traceability to Sub-Process Maps
	SP5; Monthly CCT

	Description :

Prior to the monthly CRR auction the monthly peak case , 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. Unless otherwise approved by the TAC as a Competitive Constraint the monthly CCT process shall have the ability to change the treatment of a competitive constraint to a non-competitive constraint for the study month if the constraint meets the following conditions:
· if the ECI is greater than 2,500 on the import side or the ECI is greater than 3,000 on the export side or there is a pivotal player in resolving the constraint. The ECI shall be determined as described in Figure 2‑1 – CCT Function Overview Diagram (continued). 
· Or if a pivotal player exists. The existence of a pivotal player is determined as described in Figure 2‑1– CCT Function Overview Diagram.
· 
The monthly CCT sub-process shall provide all components and steps described in Figure 2‑4 – Monthly CCT Overview Diagram. The input data to monthly CCT sub-process shall be provided as described in Table 2‑1 – CCT Inputs. The sub-process shall provide all outputs as described in Table 2‑2 CCT Outputs.
A default value of 1/3 (which will be multiplied by the highest resource shift factor) is used as Shift Factor Thresholds in monthly CCT sub-process to:

· Determine effective capacity needed on import side to resolve constraint

· Determine effective capacity needed on export side to resolve the constraint
ERCOT market operator shall be able to modify the Shift Factor Thresholds. ERCOT market operator shall be able to modify the ECI Thresholds. The monthly CCT sub-process shall use the most recent results produced by annual CCT sub-process.
Competitive Constraints list must be determined one (1) month prior to the annual CRR Auction. Prior to each monthly CRR Auction, TAC shall approve updates to the Competitive Constraints that are applicable for the following monthly auction.  Any Competitive Constraint not determined to be competitive by TAC shall be deemed to be non-competitive. To facilitate this MMS shall give ERCOT Operator with the right privilege, the ability to modify the Competitive Constraint List. The Operator shall have the ability to make a Constraint identified as Competitive to non-Competitive and make any non-Competitive Constraint as Competitive. All Operator actions shall be logged. 


3.6 Business Sub-Process 6: Daily CCT
	Requirement ID
	FR6

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.19.3(1),3.19.3(2), 3.19.3(3)

	Traceability to Sub-Process Maps
	SP6; Daily CCT

	Description :
In the day-ahead of the operation day (a timeline to be defined by ERCOT), 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. The daily CCT sub-process shall have the ability to change the treatment of a competitive constraint to a non-competitive constraint for the particular day if the constraint meets the following conditions:
· if the ECI is greater than 2,500 on the import side or the ECI is greater than 3,000 on the export side or there is a pivotal player in resolving the constraint. The ECI shall be determined as described in Figure 2‑3 – CCT Function Overview Diagram (continued). 
· Or if a pivotal player exists. The existence of a pivotal player shall be determined as described in Figure 2‑1– CCT Function Overview Diagram.
· 
The daily CCT sub-process shall provide all components and steps described in Figure 2‑5 – Daily CCT Overview Diagram. The input data to Daily CCT sub-process shall be provided as described in Table 2‑1 – CCT Inputs. The sub-process shall provide all outputs as described in Table 2‑2 CCT Outputs.

A default value of 1/3 (which will be multiplied by the highest resource shift factor) is used as Shift Factor Thresholds in monthly CCT sub-process to:

· Determine effective capacity needed on import side to resolve constraint

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

ERCOT market operator shall be able to modify the Shift Factor Thresholds. ERCOT market operator shall be able to modify the ECI Thresholds. The daily CCT sub-process shall use the most recent results produced by Monthly CCT sub-process to determine an initial list of Competitive Constraints.
ERCOT shall post the Competitive Constraints to the MIS Secure Area by 0600 in the Day-Ahead


4. 
Use Cases

Use cases start when the actor does something; an actor always initiates use cases. The use case describes what the actor does and what the system does in response. It is phrased in the form of a dialog between the actor and the system. The use case describes what happens inside the system, but not how or why.
4.1 Actor Catalog
	#
	Actor
	Description

	1
	MMS
	Input Data Interface

	2
	ERCOT
	Posting of competitive constraints to MIS secure area

	3
	MMS
	CCT Function

	4
	ERCOT Market Operator
	Annual CCT

	5
	ERCOT Market Operator
	Monthly CCT

	6
	ERCOT Market Operator
	Daily CCT


4.2 Use Case Catalog
	Use Case ID
	Name
	Use Case Description

	CCT-UC1
	Input Data Interface
	This use case describes the sub process of retrieving input data and storing in CCT data storage.

	CCT-UC2
	Posting of competitive constraints to MIS secure area
	This use case describes the sub process of posting the Board approved list of competitive constraints to MIS secure area.

	CCT-UC3
	CCT function
	This use case describes the sub process to:

· Calculate Element Competitive Index (ECI) on both import and export side of each candidate constraint to determine whether sufficient competition exist in resolving the constraint. 

· Determine whether a pivotal player exists in resolving the constraint. 

	CCT-UC4
	Annual CCT
	This use case describes the sub process to identify candidate constraints as a competitive or non-competitive constraint for a year.

	CCT-UC5
	Monthly CCT 
	This use case describes the sub process to update competitive and non-competitive constraints as determined by annual CCT for a particular month. 

	CCT-UC6
	Daily CCT 
	This use case describes the process to update competitive and non-competitive constraints as determined by monthly CCT for a particular day. 


4.3 Protocol Coverage
	Protocol Sub-Section # (To the lowest level of granularity as possible)
	Description
	Coverage by Requirements

(Full/Partial)

	3.19
	Constraint Competitive Tests
	Partial(FR1)(FR2)(FR3)

	3.19.1(1)
	Annual Competitiveness Test
	Full(FR3)(FR4)

	3.19.1(2)
	Test Procedure 1
	Full(FR3)

	3.19.1(3)
	Test Procedure 2
	Full(FR3)

	3.19.2
	Monthly Competitiveness Test
	Partial(FR3)(FR5)

	3.19.3
	Daily Competitiveness Test
	Partial(FR3)(FR6)


4.4 Sub-Process Coverage
	Sub-Process ID
	Sub-Process Name
	Coverage by Requirements

(Full/Partial)

	SP1
	Input data interface
	Full

	SP2
	Posting competitive constraints to MIS secure area
	Full

	SP3
	CCT Function
	Full

	SP4
	Annual CCT
	Full

	SP5
	Monthly CCT
	Full

	SP6
	Daily CCT
	Full


5. Appendix A - Clarification Notes on the CCT Test Procedures for Texas’s Nodal Market
During the TPTF review of the “MMS Constraint Competitiveness Test (CCT) Requirement”, it was recommended that additional clarification be provided on the procedures and algorithms that will be used in the annual/monthly/daily CCT processes. This clarification note is in response to the TPTF recommendation.

This clarification note is organized as follows. The CCT procedures as defined in the Nodal Protocol (August 2007 version) are first described. Based on the Nodal Protocol defined procedures, an algorithmic description follows to provide further clarification of ERCOT proposed implementation approach to the CCT. 
5.1 Nodal Protocol Description of Constraint Competitiveness Test (Protocol reference: Section 3.19.1)
According to Texas Nodal Protocol Section 3.19.1, Constraint Competitiveness Test (CCT) is required to be performed on an annual, monthly, and daily basis. Although the CCT main function in all three types of CCT is same, but the network model and resource available capacities used for the three types of test could be different.

The following two test procedures are required to be performed in all three types of CCT:

Test Procedure 1 - Determine Element Competitiveness Index (ECI)

Test Procedure 2 - Determine whether a Pivotal Player exist 

5.2 Test Procedure 1 – Determine Element Competitiveness Index (ECI)

Test Procedure 1 consists of the following steps. These steps are performed with the contingency element(s) on outage and the analysis performed around the binding element. 

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 1.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 1a. 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 1.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 1.d.

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 Loads at Electrical Buses by the corresponding Electrical Bus shift factors from the above step 2.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 2.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 2.d. 

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 effective 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.
5.3 Test Procedure 2 – Determine whether a Pivotal Player exists

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 that is Managed Capacity by any one Entity and its Affiliates during peak Load conditions, then a pivotal player exists. A constraint satisfies the Test Procedure 2 if no Entity is a pivotal player.

5.4 Algorithmic description of the CCT Procedure

The CCT procedure is described below from an algorithmic perspective to provide additional clarification.
5.5 Definitions
· Resource available capacity
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 Resource), expected on-peak wind generation output for Wind Powered Generation Resource , and full import capability of the DC Tie lines. Resources that are on a planned outage, to be mothballed, or to be retired for the CCT test month or day are considered unavailable.

Available resources for the CCT are represented with set Resources and indexed by r. A resource’s available capacity is denoted with
[image: image8.wmf]r
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, the high sustained limit for resource r.
· Network model for the CCT

For 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.


For 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.


For 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

· Power flow case for the CCT

With the power flow case determined for the CCT, electrical node loads are represented with the symbol
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, representing load at electrical node i.
The total load, D, for the power flow case is:
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· Constraint shift factors

With the selected network model for each CCT test period (month or day), shift factors for each constraint are calculated using the DC power flow model with the contingency element of the constraints on outage and the limiting element defining the import and export terminals. The shift factor for constraint c at electrical node i is denoted with
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. Similarly, the shift factor for constraint c for resource r is denoted with
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For constraint c, its export and import terminal nodes are denoted with
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[image: image15.wmf]c

L

.
5.6 Test Procedure 1 – Determine ECI on the import terminal of the constraint
The ECI on the import side for constraint c is calculated following the steps below:

a) Determine shift factors relative to the import terminal.
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b) Determine the effective load on the export side.
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c) Determine resources’ effective capacities.
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d) Stack the effective capacity (
[image: image24.wmf]r

c

EffCap

,

) in decreasing shift factor order (
[image: image25.wmf]r

c

f

p

SF

,

Re

Im

-

). The re-ordered resource set is indexed with 
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e) Select resources from the re-ordered resource stack to meet load. Assume that the top 
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 resources in the stack meet the following condition:
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The top 
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 resources satisfying the above condition are denoted with set XUSED.

f) Determine the resources not belonging to set XUSED.
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g) Determine absolute value of shift factors relative to the export terminal.
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h) Determine the effective capacity available to resolve the constraint on the import side.
Assume the maximum absolute value of the shift factors (
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· The effective capacity available to resolve the constraint on the import side by each Entity (who manages or has control over the resources) is calculated as follows:
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where en is indexed over set Entities including all the entities.
i) Compute ECI on the import side.
· Total effective capacity on the import side:
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· The percentage of Managed Capacity by each Entity:
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· ECI on the import side:


[image: image47.wmf]å

=

en

en

c

IM

c

ity

entgeByEnt

EffCapPerc

ECI

2

,


5.7 Test Procedure 2 - Determine whether a Pivotal Player exists 

The following steps (per Shams’ presentation) describe how to determine whether a Pivotal Player exists to resolve a constraint.

a) At step h) of the “Test Procedure 1 – Determine ECI on the import terminal of the constraint” select the largest (
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), excluding Nuclear capacity and minimum energy amounts from coal and ignite capacity, from the stack. 

b) Re-order all other resources, excluding Nuclear capacity and minimum energy amounts from coal and ignite capacity and the largest (
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c) Calculate the total capacity of Nuclear capacity and minimum energy amounts from coal and ignite apacity:
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Where n is indexed over set of all Nuclear capacity and minimum energy amounts from coal and ignite capacity in the whole system.

d) Select from the re-ordered stack resulted in step b) above enough capacity to meet load D.
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e) Evaluate the impact on the constraint.
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f) If  
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5.8 Test Procedure 1 – Determine ECI on the export terminal of the constraint
The ECI on the export side for constraint c is calculated following the steps below:

a) Determine absolute value of shift factors relative to the export terminal.
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b) Determine the effective load on the import side.
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c) Determine resources’ effective capacities.
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d) Stack the effective capacity (
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e) Select resources from the re-ordered resource stack to meet load. Assume that, for the top 
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 resources in the stack, the following condition is true:
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The top 
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 resources satisfying the above condition are denoted with set IUSED.

f) Determine the resources not belonging to set IUSED. 
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g) Determine shift factors relative to the import terminal.
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h) Determine the effective capacity available to resolve the constraint on the export side.
Assume the maximum value of the shift factors (
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· The effective capacity available to resolve the constraint on the export side by each Entity (who manages or has control over the resources) is calculated as follows:
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where en is indexed over set Entities including all the entities.

i) Compute ECI on the export side.
· Total effective capacity on the export side:
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· The percentage of Managed Capacity by each Entity:
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· ECI on the export side:
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See Nodal Protocol 3.19.1(2)(c) (i), (ii), (iii) and (iv) for details


Input Data Interface
(Data provided by ERCOT)


ERCOT Operator


Determine ECI on export side of the constraint
See Nodal Protocol 3.19.1(2)(c) (i), (ii), (iii) and (iv) for details


Determine if the constraint can be resolved with only Nuclear and Minimum-Energy amounts of Coal and Lignite capacity on the import side of the constraint (Export side used as reference)
See Nodal Protocol 3.19.1(3) for details


Determine effective capacity needed on export side to resolve the constraint (Import side used as reference)
See Nodal Protocol 3.19.1(2)(b) (iv) and  (v) for details
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