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Requirements Specification 

(This Requirements Document is Subordinate To and Compliant with the Texas Nodal Protocols effective May, 2006.)
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 Texas Nodal Market Management Systems (MMS) Requirement Specification For Constraint Competitiveness Test (CCT) 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

· Texas Nodal Market Management Systems (MMS) Requirement Specification For Day-Ahead Market (DAM) and Supplemental Ancillary Service Market (SASM) 

· Texas Nodal Market Management Systems (MMS) Requirement Specification For RUC
· Texas Nodal Market Management Systems (MMS) Requirement Specification For SCED and Real-Time MMS Processes 
· Texas Nodal Market Management Systems (MMS) Requirement Specification For Constraint Competitiveness Test (CCT) 

· Texas Nodal Market Management Systems (MMS) Requirement Specification For Overall MMS System and Other Processes
2. Constraint Competitiveness Test (CCT)
Constraint Competitiveness Tests (CCT) are to be performed on each “Competitive Constraint” to determine if the constraint is “Competitive” or not. 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. 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. 
Resource energy offers may be mitigated in real-time Security Constrained Economic Dispatch process due to the existence of a non-competitive constraint. The Security Constrained Economic Dispatch (SCED) process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour. The first step is to execute the SCED process to determine Reference LMPs. 
In this step, ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints. In the second step, each energy offer curve is capped at the greater of the reference LMP at the resource node or the appropriate mitigated offer cap; or bounded at the lesser of the reference LMP or the appropriate mitigated offer floor. The SCED process is executed to produce Base Points, Shadow Prices, and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.

In DAM and RUC process any contingency defined with SPS/RAP is treated in the following manner: If SPS/RAP triggering condition is met, then the associated constraint is removed as it is assumed that the SPS/RAP activation will secure the contingency. In other words, constraint violations for such contingencies exist only when the SPS/RAP is not activated. Therefore, all contingencies are modeled without the SPS/RAP activation in the CCT process, thereby consistent with the DAM and RUC processes.
Figure 2-1 presents an overview diagram of Real-Time Market. In this diagram CCT process is represented with a yellow background. The results of the daily CCT process are applied in the SCED process for real-time market.
The following section describes CCT sub processes. 
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Figure 2‑1 – Real Time Market Overview Diagram
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 constraint in the CSCs and CREs list to determine whether sufficient competition exist in resolving the constraint.  The CSCs and CREs 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 2‑2– CCT Function Overview Diagram.
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Figure 2‑2– CCT Function Overview Diagram
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Figure 2‑3 – 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 CSCs and CREs list for every month of the year. A constraint is designated as a competitive constraint for a year if it is a competitive constraint for every month of the year. 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 2‑4.
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Figure 2‑4 – Annual CCT Overview Diagram
2.3 Monthly CCT

Monthly CCT sub-process shall update competitive and non-competitive constraint status for a particular month as determined by the annual CCT sub-process. That is, a constraint designated as a competitive constraint in the annual CCT could change its status to a non-competitive constraint and vise versa in a monthly CCT sub-process. 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 constraint as a competitive or a non-competitive constrains are different from the annual CCT criteria. An overview diagram of the monthly CCT is shown in Figure 2‑5.
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Figure 2‑5 – Monthly CCT Overview Diagram
2.4 Daily CCT

Daily CCT sub-process shall update the competitive and non-competitive constraint status for the particular day as determined by the monthly CCT sub-process. That is, a constraint designated as a competitive constraint in the monthly CCT could change its status to a non-competitive constraint and vise versa in the daily CCT sub-process. The network model used for daily CCT is based on the peak hour case for the particular day. Daily CCT criteria to designate a constraint as a competitive or a 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 2‑6.
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Figure 2‑6 – 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 
· See PSS/E data format for all network model data

· 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 particular day shall be provided.  
· The monthly peak case and the peak hour case must include planned transmission and generation outages. 
2. List of Commercially Significant Constraints (CSCs) and Closely Related Elements (CREs).
· Contingency/Limiting Transmission Element pair 

Note: The CSCs and CREs list includes information regarding the direction of each constraint. 

3. Contingency definition
4. Resource available capacity, resource type and resource entity
· Resource available capacity 
Note: “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, and full import capability of the DC tie lines.

· Resource type 
· Minimum energy amounts of Coal and lignite generations
· Resource entity (ownership information)
5. Mapping resource type to PSS/E generator data


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

	Real Time Market  (RTM) data storage
	List of competitive and non-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. All the network model data is provided to the CCT process in a PSS/E format. 
2. The monthly peak case and the peak hour case include planned transmission and generation outages.
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 (5)

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

	Description :

The sub-process shall post the Board approved list of the “Competitive Constraints” to the MIS Secure Area for at least 5 Business Days before any change takes effect.  This is the list of contingency/limiting Transmission Elements pairs that represent the Commercially Significant Constraints (CSCs) and Closely Related Elements (CREs).


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 2‑2– 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(6),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 2‑4 – 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.  The monthly CCT process shall have the ability to change the treatment of a competitive constraint to a non-competitive constraint and vice versa for the particular month if the constraint meets the following conditions:
· A Competitive Constraint shall be treated as a non-competitive constraint 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). The existence of a pivotal player shall be determined as described in Figure 2‑2– CCT Function Overview Diagram.
· A non-competitive constraint shall be treated as a Competitive Constraint if the ECI is less than 1,500 on the import side and the ECI is less than 2,000 on the export side and there is no pivotal player in resolving the constraint. The ECI shall be determined as described in Figure 2‑3 – CCT Function Overview Diagram (continued). The existence of a pivotal player shall be determined as described in Figure 2‑2– CCT Function Overview Diagram.
The monthly CCT sub-process shall provide all components and steps described in Figure 2‑5 – 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.


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)

	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 and vice versa for the particular day if the constraint meets the following conditions:
· A Competitive Constraint shall be treated as a non-competitive constraint 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). The existence of a pivotal player shall be determined as described in Figure 2‑2– CCT Function Overview Diagram.

· A non-competitive constraint shall be treated as a Competitive Constraint if the ECI is less than 1,500 on the import side and the ECI is less than 2,000 on the export side and there is no pivotal player in resolving the constraint. The ECI shall be determined as described in Figure 2‑3 – CCT Function Overview Diagram (continued). The existence of a pivotal player shall be determined as described in Figure 2‑2– CCT Function Overview Diagram.

The daily CCT sub-process shall provide all components and steps described in Figure 2‑6 – Daily 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 daily CCT sub-process shall use the most recent results produced by annual CCT sub-process.


Business Sub-Process 7:  Pivotal Player Test (please add details of how ERCOT plans to perform this test) 

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 constraint in the CSCs and CREs list 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 constraints in CSCs and CREs list 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
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