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Overview and Other Process 

 

[repeated in paragraph below and not appropriate here]
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.

Purpose

The requirements for the document MMS Overall MMS System and Other Processes 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. 
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.

Traceability

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

Market Management System Requirement Documents

· MMS Day-Ahead Market (DAM) and Supplemental Ancillary Service Market (SASM) Requirements
· MMS RUC Requirements
· MMS SCED and Real-Time MMS Processes Requirements 
· MMS Constraint Competitiveness Test (CCT)Requirements
· MMS Overall MMS System and Other Processes Requirements
Market Management System (MMS) Overview

The driver for the development of the Market Management System (MMS) is the enablement of a nodal market (“Texas Nodal Market Redesign”) in order to increase transparency in energy prices and enable direct assignment of local congestion costs. The ERCOT Nodal Protocols are the kernel requirements for the MMS. The MMS consists of two major sub-systems: 

· Market Application System (MA) and 

· Market Infrastructure System (MI)
Market Application System (MA)

The MA system includes the Day-Ahead Market (DAM), Supplemental Ancillary Service Market (SASM), Reliability Unit Commitment (RUC), Real-Time Security Constrained Economic Dispatch (SCED), and Competitive Constraint Test (CCT).

· Day Ahead Market (DAM)

The DAM is a daily, co-optimized market in the Day-Ahead for Ancillary Service capacity, certain Congestion Revenue Rights, and forward financial energy transactions. Participation in the DAM is voluntary. The major market application components in DAM are:

· CRR Simultaneous Feasibility Test (SFT) – the CRR oversold quantity determination process
· CRR Options Derating

· DAM Clearing Engine 

· Supplemental Ancillary Service Market (SASM) 

During the Adjustment Period, the SASM is used by ERCOT to procure Ancillary Services for: 


· Increased need of Ancillary Services capacity above that specified in the Day-Ahead; 

· Replacement of Ancillary Services capacity that is undeliverable due to transmission constraints; or 

· Replacement of Ancillary Services capacity due to failure of QSEs to provide AS.

· Reliability Unit Commitment (RUC)

During the Adjustment Period, the RUC processes are used by ERCOT to continuously evaluate system sufficiency and security. The RUC process determines commitment of generation Resources to match the forecasted system demand, subject to transmission constraints and Resource constraints. The RUC process commits additional generation capacity on top of Resources already committed in previous RUCs, Resources self-committed in the COPs and Resource capacity already committed to provide Ancillary Service. The RUC process can also decommit Resources; however, RUC may only decommit a Resource to resolve transmission constraints that are otherwise irresolvable. There are three RUC processes used in the MMS:

· Day-Ahead RUC (DRUC) 
· Hourly RUC (HRUC)

· Weekly RUC (WRUC)

· Real-Time Security Constrained Economic Dispatch (SCED)

During Real-Time operations, the SCED process is used by ERCOT to produce the least-cost dispatch for On-line Resources to match the system total generation requirement provided by the EMS system while observing Resource and transmission constraints. The SCED process evaluates Energy Offer Curves and Output Schedules to produce the Base Point for On-Line generation Resources. 
The SCED process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for Real-Time Operation. 

· Constraint Competitiveness Tests (CCT)

The CCT is performed on each potential “Competitive Constraint” to determine if the constraint is “Competitive” or not. The constraints to be evaluated are the contingency/limiting Transmission Element pairs that represent the Commercially Significant Constraints (CSCs) and Closely Related Elements (CREs). as those terms are defined in the ERCOT protocols immediately prior to the Texas Nodal Market implementation date. The CCT is performed annually, monthly, and daily. The daily CCT results provide a list of Competitive Constraints to the SCED process.

The MMS provides a Market Operator Interface (MOI). The MOI is a web based graphical user interface provided to ERCOT Operators. The MOI provides display navigation tools including search mechanisms to locate displays and data. The Operator can personalize the work environment and presentation features that meet his/her needs. These can be saved along with user defined filters and charts. The MOI includes auditing of all Operator actions. All security data is stored and managed through the LDAP. 

Market Infrastructure System (MI)

The MI System provides the Market Participant Interface (MPI). The MPI is a programmatic interface provided for QSEs to interact with the MMS. Three channels of communication (web page forms, XML file upload/download, and Web Services) are supported by the MPI. All three channels use uniform web service as the core allowing the same PKI authentication, encryption, authorization, and business rules validation to be applied to data submitted via different channels. The use of the XForms standard also permits other channels such as cell phones and PDAs to be included in the future as alternatives to the desktop.

The major activities performed by the MI System are:

· Validation of QSE Submission Data
· RMR Offer Creation
· Calculation of Mitigated Offer Cap and Floor
· COP Monitoring
· SPP Calculation
· Price Validation and Correction
· Reporting and Publishing
The MI saves the validated Bid/Offer data submitted by QSE in the MI database to be used by the MA system. 

MMS External System Interfaces

The MMS interfaces with a number of external systems. These external systems include:

· Registration 

· Outage Scheduler 

· NMMS

· CRR

· OATI

· EMS (MTLF/LFC/SE/TCM)

· Credit Monitor

· Settlement

· Data Warehouse

· MIS 
Figure 1 provides the MMS Overview diagram.
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Figure 1. The Market Management System (MMS) Overview Diagram

Other MMS Processes 

This document addresses business requirements for the MMS processes that are not described in the following documents: 

· MMS Day-Ahead Market (DAM) and Supplemental Ancillary Service Market (SASM) Requirements 

· MMS RUC Requirements 

· MMS SCED and Real-Time MMS Processes Requirements
· MMS Constraint Competitiveness Test (CCT Requirements
These MMS processes can are categorized into seven different groups.

Part I: System Requirements

The first part of this document provides the system level requirements for MMS including 
· Availability
· Daylight saving time
· User interfaces
· Audit trail event report
· Failover/redundancy
· System monitoring
· The necessary functionality support to integrate with other external functions. 
Part II: AS Deployment 
This section describes necessary MMS functionality to support AS deployment. 

· Non-Spin Deployment and Recall at Resource Level

· 
·  

· [Economic Ranking of deployments of AS are not allowed in the protocols]
· Non-Spin Deployment [what is this from the above bullets?]
· Non-Spin Recall [what is this from the above bullets?]
· Data for Performance Monitoring

· 
· Deploy and recall RRS from Load Resources excluding Controllable Load Resources
Part III: DC Tie Process

ERCOT uses an OATI interface to process NERC E-tags whenever a NERC tag changes. The downloaded NERC tags will be made available for MMS to perform DC Tie Schedule validation and for the Settlement system. 
Part IV: COP and AS Deliverability and Responsibility Check

This section provide more detailed requirements for COP validation and processing including

· COP Validation

· COP and Telemetry Consistency Check

· COP Cross Validation with Other Data 
This section also describes the execution of AS deliverability and responsibility check.

Part V: Other Market Scheduling Requirements

This section covers the requirements related to market scheduling functions but not documented in other requirement specifications. 
Part VI: Operator Alerts, QSE Notifications and Data Posting

This section defines the necessary communication between MMS and various users such as system Operators, QSEs and general public (i.e., via data posting). 
· Operator Alert Messages

· QSE Notifications

· MIS Posting

· Dispatch Instruction Acknowledgement

· Issue Verbal Dispatch Instructions for Voltage Support Service (VSS) and other special instructions

Part VII: Other Processes

The final part of this document covers the processes that are not categorized into the pervious six groups. These processes include:

· Price Validation and Correction

· Study Environment for all Markets

· Taking Data Snapshot

Preconditions and Dependencies
The functionality and requirements specified in this document are based on the following preconditions:

· The response time is defined as the time taken from the point at which the data request enters the server until the server responds and completes the output of the required data.
· Figures are intended to be only a general guide and not controlling language, and any conflict between figures and another section of the requirements documents is controlled by the other section in the requirements document.

· 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.
· The offering of RRS in Day Ahead Market or SASM, participation in Reliability Unit Commitment and offering of energy in the Real Time Market from DC Ties are not supported in nodal market design.

Functional Requirements

Part I: System Requirements

Availability Requirements: 

	Requirement Id
	FR1

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

	Traceability to Sub-Process Maps
	

	Description:
The system shall exhibit a measured availability of 99.95%. That is, the ratio of total time minus downtime to total time shall be equal to or greater than 0.9995. The software shall be considered available when all of the critical functions described in Requirements Documents, Functional Availability are operating as specified, at their scheduled periodicity, and within the execution time parameters, at the same time all hardware are available as specified. Downtime is incurred when the failed application does not automatically failover to the standby node and rerun for the scheduled market time. The system shall have no single point of failure. That is, there shall be no hardware or software element that, as a result of its failure, renders the system unavailable. This requirement shall specifically include all hardware, the interconnections among hardware, power supplies etc.


Daylight Saving Time: 

	Requirement Id
	FR2

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

	Traceability to Sub-Process Maps
	

	Description:
The database shall be structured for handling of Daylight Saving Time (DST) transition. Displays shall be automatically adjusted to accommodate Daylight Saving Time. On a short day, only twenty-three (23) hours shall be shown; on a long day, twenty-five (25) hours shall be shown. Calculation of totals shall be such that no data is lost on either long or short days.

All applications including associated displays shall handle the Day Light Savings Time correctly (as defined by ERCOT Protocols or Operating Guides) and automatically.


User Interface: 

	Requirement Id
	FR2-1

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

	Traceability to Sub-Process Maps
	

	Description:
The user interface shall be through an industry standard Graphical User Interface (GUI) and it has to meet all the ERCOT Security Standards specified. The windowing interface shall support multiple applications, each using its own re-sizable and re-locatable window.


Audit Trail Event Report: 

	Requirement Id
	FR3

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

	Traceability to Sub-Process Maps
	

	Description:

An audit trail of changes made to the database shall be maintained and made available for display. 

1. Changes made to the database via the Operator Displays shall be recorded together with the previous value, the current value, the logon ID of the user, time and date of change as well as a comment field with the reason for the change. It shall be possible to review this change log via a display. The recorded changes will include modifications of global parameters, resource specific parameters, and changes to any specific market input/output data. Operator logon and logoff is also recorded for later review.

2. All versions of QSE submitted data shall be preserved in the audit trail along with the Transaction ID, current value, QSE ID, time and date of change. That is, if the QSE updates a specific data object, a record of that is to be kept in the database. It shall be possible to review the different versions of the submitted data via an operator display. Typically these updates don't require the QSE to enter a reason for the change. In the event the protocol requires the QSE to enter a reason for an update, the reason shall also be maintained in the audit trail.

3. All market results, including those from multiple-reruns for the same market, shall be preserved in the database and be available for review by the operator. This data shall be time stamped and separated via dataset IDs so the operator can review the results of a given run.

4. Data received from other ERCOT subsystems shall be saved together with a batch-ID and time stamp. In the event this data is updated, the older data is retained in the audit trail.

5. Messages generated by applications, both success and error, shall be preserved in the database for as long as needed and made available for display. Activity logs of QSE activity and messages sent to QSEs shall also be retained in the database for as along as required.

The above changes belong to a general class of database changes called DML commands. Database structure changes, called DDL commands, will also be recorded based on functionality that is supported by Oracle.


System Monitoring: 

	Requirement Id
	FR4

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

	Traceability to Sub-Process Maps
	

	Description:
Maintenance personnel shall have a view-port into the RDBMS system through which they can monitor system health and performance. All applications shall have the capability to publish startup, shutdown, success, error, and informational messages to the database or to log files to facilitate system wide monitoring. An API shall be available for use by programs, if needed, to publish messages to a system-wide message bus to facilitate enterprise-wide monitoring.


Failover/Redundancy: 

	Requirement Id
	FR5

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

	Traceability to Sub-Process Maps
	

	Description:
Selected ERCOT system infrastructure component systems are essential to maintaining control of the market and power system. These component systems include:

· EMS/MMS

· Backup Control System

These systems are collectively referred to as the EMS/MMS for the purpose of defining the availability requirements. 

Requirements:

Availability requirements applied to the EMS/MMS shall be applied to the EMS/MMS as a whole, not individually to each component system comprising the EMS/MMS.

Both the primary and the backup systems at different sites shall operate at the required availability. 

The MMS system consists of different tiers of servers: web server tier, application server tier, and database server tier. It shall be possible to operate the system such that different tiers are in different sites. That is, for purposes of maintenance or because of failure of a given tier in one site, it shall be possible to switch just that tier to a different site. The failure of a given tier in one site shall not require lockstep failover of all tiers and related systems to the backup site. 

MMS applications with in a site shall have local redundancy.


System Releases and Upgrades: 

	Requirement Id
	FR6

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

	Traceability to Sub-Process Maps
	

	Description:
Applications shall provide the mechanism to update the software/maintenance without affecting the Day Ahead and Real Time Operations. A typical mechanism involves upgrading the backup site and then failing over to the upgraded software. However the preference is to not have to do a site-to-site failover for software upgrades. Rather, it shall be possible to perform an upgrade by means of a within site failover or restart of the applications without affecting operations. This may be achieved by requiring application binaries to be local to a server (instead being common to both servers in a failover pair), by means of hot deploy capabilities, or by permitting the selection of a specific runtime from multiple installed versions of the software.


Replication: 

	Requirement Id
	FR7

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

	Traceability to Sub-Process Maps
	

	Description:
Various solutions are available today to protect business critical data and enable databases to quickly restore the business operations in the event of outages or disasters. Some of the technologies are Oracle Data Guard (Physical and Logical Standby) and Oracle Real Application Clusters to support Maximum Availability Architecture (MAA The design of the database and the related software shall not preclude the use of Oracle Data Guard and Oracle RAC to their fullest capabilities. 


Data Warehouse Support: 

	Requirement Id
	FR8

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

	Traceability to Sub-Process Maps
	

	Description:
Quest Shareplex is used in the data transfer from source systems like MMS to Enterprise Data Warehouse and all the features and technologies must support this.


Wholesale Market Monitoring Support: 

	Requirement Id
	FR9

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

	Traceability to Sub-Process Maps
	

	Description:
The ability to store study save cases and to start from save cases shall be provided. Provision shall be made for transferring save cases to and from archival storage using a simple interactive procedure. Study save cases shall contain the information needed to describe ERCOT power system at the time it is being studied. The contained information shall include not only data normally considered as dynamic, such as system load, switching device status, generation dispatch, and generating unit limits, but also the network model (node level connectivity and electrical characteristics) with data necessary and sufficient to run the save case. Save case information shall be sufficient to execute a study for a previous network model and/or set of merit orders, even after a database change of any of this data.

When a user wishes to restore a save case for further study, a simple interactive procedure to recall the save case from storage shall be provided. A user shall be able to input and change any of the save case data (such as breaker status, load level, or generating unit output) via tabular displays and execute a study based on the revised input data. The user shall also have the capability to store the revised save case to replace the previous save case or create a new save case for testing as if scenarios. 
The addition of new columns to an existing table in the schema, deletion of existing columns, or an increase in the precision of given table datatype shall not affect the restoration of the save case.


Operator Training Simulator (OTS) Support: 

	Requirement Id
	FR10

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

	Traceability to Sub-Process Maps
	

	Description:
The MMS market applications shall be able to run in real-time as well in simulated time. Simulated time is defined as some arbitrary time sequence in the past or the future. Simulated time, like real time, shall flow forward. It may be possible to force simulation time to flow faster than real-time. However, this is a function of available hardware and software performance capabilities. 

For the purpose of supporting simulation time, the MMS applications shall not directly use system time services. Instead, the application shall utilize a time services API that is layered above the system time service and thereby permit the configurability of the runtime application to use the simulation time instead of system time. The applications running in the OTS mode shall use simulation time when running in the OTS mode.

All the system calls should use simulated time when running in OTS mode.

The applications that shall run in simulated time include DAM, SASM, Simultaneous Feasibility Test (SFT), CRR Options Derating, WRUC, DRUC, HRUC, SCED, Ancillary Services Obligation and Ancillary Services Deliverability check. Platform applications that are required to support these applications, such as the user interface (MOI) and the workflow controller shall also support simulation time by utilizing the layered time services API.

Internal and external interfaces are not required to support simulation time or run as part of the OTS mode. Any data required from these interfaces will be pre-populated as part of the preparation for the simulation session.


Documentation: 

	Requirement Id
	FR11

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

	Traceability to Sub-Process Maps
	

	Description:
All the documents listed as deliverables in Statement of Work shall be provided - for example,
· required supporting and maintenance 
· training related to interfaces
· applications and databases 


Data Retention: 

	Requirement Id
	FR12

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

	Traceability to Sub-Process Maps
	

	Description:
MMS shall have data retention on online production system for 15 days for all data and 30 days for selected data set.

Retention time shall be configurable for different sets of data in MMS.


Modeling of Time Period: 

	Requirement Id
	FR13

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

	Traceability to Sub-Process Maps
	

	Description:
The MMS shall model all time periods as period ending. This means that Hour periods are on Hour Ending basis, 15 minute settlement period for 13:15 is meant to indicate the time period from 13:00(+) to 13:15, etc.


Interfaces and Logs for Debugging: 

	Requirement Id
	FR14

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

	Traceability to Sub-Process Maps
	

	Description:
MMS shall provide an interface and detailed logs for an Analyst to be able to monitor health and identify causes for application/process failures (power flow, optimization engine, background processes, etc.).


Part II: AS Deployment

	
	

	
	

	
	

	






Non-Spin Deployment and Recall at Resource Level:
	Requirement ID
	FR15

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.5.7.6.2.3

	Traceability to Sub-Process Maps
	

	Description:
Non-Spin deployment and recall at Resource level shall be All or None. I.e. when Non-Spin is deployed and/or recalled from a Resource, 100% of its telemetered Non-Spin Resource Responsibility shall be deployed and/or recalled from that Resource.



	
	

	
	

	
	

	



[This is the same as FR15]

	
	

	
	

	
	

	



Ranking by settlement point price is highly discriminatory and not allowed.


Non-Spin Deployment Operator Interface??:
	Requirement ID
	FR15-3

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.5.7.6.2.3

	Traceability to Sub-Process Maps
	

	Description:
For deploying Non-Spin, MMS shall have interface for ERCOT Operator to enter deployment amount and estimated duration. When ERCOT Operator specifies an amount for deploying Non-Spin, MMS shall select Resources based on the descending order of ranking index to meet the deployment amount. MMS shall not select an Off-Line Resource whose minimum run time is greater than the estimated duration of deployment.

MMS shall have interface for ERCOT Operator to manually select or deselect any Resource selected by the system for Non-Spin deployment. Once ERCOT Operator approves the selection of Resources for deploying Non-Spin, MMS shall send to QSEs a Resource specific Non-Spin capacity deployment instruction (XML message) which indicates the deployment amount (telemetered Non-Spin Resource Responsibility) and estimated deployment duration.
At the beginning of each hour, MMS shall recall Non-Spin from Resources from which Non-Spin was deployed, if the Resource’s telemetered Non-Spin Resource Responsibility becomes zero. Also MMS shall deploy or recall Non-Spin to make the difference between the sum of Non-Spin Resource Responsibilities (of Resources from which Non-Spin is deployed) and ERCOT Operator entered deployment amount to be less than a threshold parameter. MMS shall prompt Operator and wait for 5 minutes(configurable amount of time), for the Operator to make changes to the deployment/recall, before sending out the instructions to the QSE
MMS shall send to QSE a Resource specific message with the updated deployment amount and updated estimated remaining duration of deployment under the following scenarios 

· Every time the ERCOT Operator changes the deployment amount 
· Every time the ERCOT Operator changes the estimated duration 
· At the beginning of each hour,


Non-Spin Recall what is this?:
	Requirement ID
	FR15-4

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.5.7.6.2.3

	Traceability to Sub-Process Maps
	

	Description:
MMS shall recall Non-Spin from a Generation Resource brought On-Line to provide Non-Spin only after the minimum runtime of a Generation Resource is passed. Non-Spin shall be recalled first from On-Line Genration Resources and then from Off-Line Generation Resources. Non-Spin shall be recalled from Load Resources only after it is recalled from On-Line and Off-Line Generation Resources. 
[ ERCOT can not discriminate against suppliers who provide Non-spin on line or those who provide it off line as they get paid the same price.]



Data for Performance Monitoring:
	Requirement ID
	FR15-5

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.5.7.6.2.3

	Traceability to Sub-Process Maps
	

	Description:
For each Resource MMS shall send Non-Spin deployment active flag and activation time to generation subsystem.


RRS Deployment from Load Resources excluding Controllable Load Resources: 

	Requirement Id
	FR16

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.5.9.4.1(2 b); 6.5.7.6.2.2(3); 6.5.7.6.2.2(11); 6.5.7.6.2.2(12);

	Traceability to Sub-Process Maps
	

	Description:
MMS shall assign non-Controllable Load Resources providing RRS into two approximately equal groups for enabling deployment of RRS in steps in Real Time.

For determining the Group 1 and Group 2 for all hours of the next Operating Day, MMS shall randomly select an hour of the next Operating Day and assign non-Controllable Load Resources providing RRS for that hour into the two Groups based on the RRS Schedule and Resource Status of Load Resources in COP for that hour. 

For each QSE with a non-Controllable Load Resource obligation, immediately following the DRUC, MMS shall post on the MIS Certified Area these two lists as the Group 1 and Group 2 assignment for the next Operating Day.

In Real Time the Group 1 and Group 2 list will be updated based on the telemetered MW consumption and telemetered RRS Responsibility. If non-Controllable Load Resources having a non-zero RRS Responsibility is not assigned to either Group 1 or Group 2 then they will be assigned to Group 1 for deployment in Real Time. 
MMS shall have interface for Operators to select Group 1 or Group 2 or all or particular Load Resources to deploy and/or recall RRS from Load Resources excluding Controllable Load Resources. 
For each non-Controllable Load Resource MMS shall display

· RRS Schedule from COP for that hour

· Telemetered RRS Responsibility

· Current remaining RRS capacity available

· RRS deployment [Telemetered RRS Resource Responsibility – Schedule is the RRS Ancillary Service Schedule ]

· Group Number

· Flag to indicate whether RRS was deployed from the Resource 

Only the minimum of RRS Schedule and difference between LPC and MW consumption will be considered as available capacity for RRS from that Resource. Difference between LPC and MW is considered zero if MW consumption is lower than LPC.
MMS shall also display the net of the above amounts for all, Group 1 and Group 2.
MMS shall send XML message to QSE for deployment and recall of RRS from Load Resources when it is selected for deployment or recall by the Operators.
At the beginning of each hour MMS will evaluate if RRS deployment signals need to be sent for any new Load Resources,. If Group 1 or Group 2 is selected by ERCOT Operator for RRS deployment in the previous hour and a new non-Controllable Load Resources, which was not part of the group for the previous hour, is added to the group for the current hour then MMS shall prompt ERCOT Operator and wait for 5 minutes (configurable amount of time), for the Operator to make changes to the deployment/recall, and sends out XML message to QSE for deployment of RRS from that Resource. 
Note:
Load Resource which are registered as Controllable Load Resource must use Resource Status ONRL when the Load Resource is providing RRS on a Resource with the  high-set under-frequency relay active.
Once RRS is deployed from a Load Resource, it will remain deployed from the Resource until it is recalled by ERCOT Operator by sending an XML recall instruction. This is 
valid even if the Resource’s telemetered RRS responsibility is zero for any hour after its RRS deployment.
Based on recommendation from TPTF, Responsive Reserve Service will be deployed and recalled from the Resource with “ONRR” status in the same way as it is deployed and recalled from Controllable Load Resources (CLR). 

I.e. when Generation Subsystem sends out a Responsive Reserve deployment instruction, QSEs will 

· deploy energy from CLR and ONRR Resources and

· deploy capacity from the rest of the Resources providing RRS by reducing the corresponding RRS Resource Schedules.
[Please explain the above paragraph as this requirement is in a section on Load Resources and it seems to be describing a Generation Resource deployment]


	


Part III: DC Tie Process 
DC Tie Schedule Validation: 

	Requirement Id
	FR22

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.4.1; 4.4.4.2(1); 4.4.4(4)

	Traceability to Sub-Process Maps
	

	Description:
MI shall have an interface for QSE to enter the following information for DC Tie Schedules [4.4.4.1(1)]

· QSE or non-ERCOT Control Area buying the energy

· QSE or non-ERCOT Control Area selling the energy

· DC Tie Settlement Point for each DC Tie Schedule

· Quantity in MW for each 15-minute Settlement Interval of the schedule

· First and last 15-minute Settlement Intervals of the schedule and

· NERC tag information, which must conform to the standards set forth in NERC Policy 3 and associated appendices
MMS shall validate that: 
· The QSE or non-ERCOT Control Area name is a valid registered QSE or non-ERCOT Control Area name
· Only one of the buying and selling entities is a non-ERCOT control area
· The Settlement Point is a valid Settlement Point

· Settlement Intervals are valid and the last Settlement Interval comes after the first settlement Interval entered

· NERC tag information entered corresponds to an “implemented” NERC tag in MMS database and the schedule matches in the buyer and seller information, quantity, time period and DC Tie Settlement Point with the Corresponding information in the NERC tag

MMS shall allow submission of the DC tie schedule only if the schedule satisfies all of the above stated validation rules and is submitted before the end of the Adjustment Period.

MMS shall notify each QSE through MIS if any of its DC Tie Trades are rejected and the reason why the Trade is invalidated or rejected. [4.4.4(4)]


DC-Tie Invalidation due to NERC Tag Change: 

	Requirement Id
	FR23

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.4(4)

	Traceability to Sub-Process Maps
	

	Description:
Whenever an NERC tag changes the corresponding DC Tie Schedule is validated again.

MMS shall notify each QSE through MIS if any of its DC Tie Trades are invalidated and the reason why the Trade is invalidated. [4.4.4(4)]

MMS shall update the corresponding COP (which is automatically created/updated as a result of DC Tie Submission – see next requirement box: “COP Entry for DC Tie Equivalent Load or Resource”) by discounting invalid DC Tie Schedule.


COP Entry for DC Tie Equivalent Load or Resource: 

	Requirement Id
	FR24

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.4(8)

	Traceability to Sub-Process Maps
	

	Description:
Every time a DC tie schedule is approved/ validated MMS shall create/ update a COP entry for the Resource representing the DC tie based on the following:

When the net energy schedule for a DC Tie indicates an export, MMS shall treat the DC Tie as an Off-Line Generation Resource with the HSL and LSL as zero and a Load Resource with LPC and MPC equal to net export value. 
When the net energy schedule for a DC Tie indicates an import, MMS shall set the HSL and LSL appropriately for that DC Tie Generation Resource considering the resulting net import for the DC Tie Resource. MMS shall also set the LPC and MPC of the equivalent Load Resource to zero.


Part IV: COP, AS Deliverability and Responsibility Check


	
	

	
	

	
	

	



Offer Curve and COP Resource Status: 

	Requirement Id
	FR28

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9.1(4 b); 6.4.4

	Traceability to Sub-Process Maps
	

	Description:
MMS shall send warning message to the QSE when an Energy Offer Curve is submitted for a Resource if a COP with ONTEST, ONOS, ONOSREG, ONDSRREG or ONDSR status exists for that hour for that Resource. MMS shall allow submission of Incremental and Decremental offers for Resources with ONDSRREG or ONDSR status. [3.9.2(8); 3.9.1 (4 b i F-G)]


COP Validation: 

	Requirement Id
	FR29

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9; 3.16; 3.18; 16.2.3.2; 6.5.7.6.2.3

	Traceability to Sub-Process Maps
	

	Description:
The MMS shall reject a COP submission for a Resource and provide reason for rejection

· If the submitting entity name is not a valid QSE name

· If the Resource doesn’t belong to the QSE who is submitting the COP
· If any AS schedule is non-zero for any hour for which Resource Status of OUT, OFF, EMR, ONTEST or OUTL is entered in the COP [3.9.1(4)] 
· If any AS schedule is non-zero for any hour for which Resource Status of ONRUC is entered in the COP except if the Resource is committed as part of RUC process by Operator for providing AS.[3.9(4)]. When submitting a COP (insert or update) with respect to the criteria above, the MMS system shall validate the COP during the COP submission against the Resource whether it is committed as part of a RUC process for providing AS. If the Resource was not committed for providing AS by RUC, then the COP shall be rejected.
· If Reg-Up and Reg-Down schedule is zero for any hour for which Resource Status of ONRGL, ONREG, ONOSREG or ONDSRREG is entered in the COP

· If Responsive Reserve schedule is zero for any hour for which Resource Status of ONRR or ONRRCLR is entered in the COP

· If Reg-Up or Reg-Down or Responsive Reserve schedule is non- zero for any hour for which Resource Status of OFFNS is entered in the COP

· If Reg-Up and Reg-Down schedule is not zero for any hour for which Resource Status of ONRL, ONRR or ONRRCLR is entered in the COP

· If Responsive Reserve schedule and Non-Spin schedule is zero for any hour for which Resource Status of ONRL is entered in the COP

· If the COP has a non-zero value for an AS schedule which the Resource is not qualified to provide

· If the Resource Status entered is ONRR and the Resource is not a hydro unit that has been qualified as a synchronous condenser capable resource [3.18(5 b)] Note: MMS shall get the list of Resources qualified as a synchronous condenser capable Resource from Registration System.
· If Non-Spin capacity is zero for any hour for which Resource Status of OFFNS is entered in the COP

· If it has a Resource Status of ONRUC for any hour for which the Resource was not committed by a RUC process. [3.9(4)] 
· If HSL or LSL that is outside of the range specified by the Resource’s High Reasonability Limit and Low Reasonability Limit Resource Parameter.

· If HSL is less than LSL + RRS AS Capacity + URS (Reg-Up) AS Capacity + Non-Spin Capacity for any hour and Resource Status is not OFFNS for that hour [3.18(1)]

· If Reg-Up is greater than HSL- LSL for generator and Reg-Up is greater than Absolute(LPC-MPC) for Load Resources[3.18(2)]

· If Reg-Dn is greater than HSL- LSL for generator and Reg-Dn is greater than Absolute(LPC-MPC) for Load Resources[3.18(3)]

· If Non-Spin schedule is greater than HSL for generator or Non-Spin schedule is greater than Absolute(LPC-MPC) for Load Resources [3.18(4)]

· If the Resource’s RRS schedule is greater than Minimum(20% * HSL, 10 * Emergency Ramp Rate) for hours were the Resource Status is not ONRR [3.18(5 a); 3.18(5 c)]

· If the Resource is a Load Resource with RRS schedule greater than Absolute(LPC –MPC) [3.18(5 d)]

· If the Resource status is ONDSR or ONDSRREG and the QSE is not qualified by ERCOT to have DSR [16.2.3.2] 
When submitting a COP (insert or update), MMS shall send a warning message to the QSE, 
· If the Resource has no Energy Offer Curve for any hour for which it has a Resource Status of OFFNS [6.5.7.6.2.3(3)]

· If Resource Status is ON or ONREG for any hour for which it has an Output Schedule

· If Resource Status is ONTEST, ONOS, ONOSREG, ONDSRREG or ONDSR for any hour for which it has an Energy Offer Curve



Check AS Responsibility: 

	Requirement Id
	FR30

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9.1(3); 3.9.2(4); 3.16(8)

	Traceability to Sub-Process Maps
	

	Description:
During Adjustment Period, Check every X (Configurable with default as 60) minutes or on-demand check, for current and next Operating Day, whether the QSE’s AS responsibility is met by the Resource Specific AS Resource Responsibility  entered in COP. 

For each QSE, for each type of AS check whether: 

· QSE total COP AS Resource Responsibility  = QSE Self Arranged AS + QSE trade sold + QSE RUC awards + QSE DAM award + QSE SASM award – QSE trade bought. [3.9.1(3); 3.9.2(4)] 

· Sum of RRS Resource Responsibility of all Load Resources, excluding Controllable Load Resources, in COP <=
· ERCOT Specified percent of the total ERCOT RRS requirement 

· Where the ERCOT specified percentage (for all Load Resource, excluding Controllable Load Resources) of the total ERCOT RRS requirement [3.16(8)] is operator configurable
· Sum of RRS capacity schedule of all Controllable Load Resources in COP <= ERCOT specified percentage (for Controllable Load Resources) of the total ERCOT RRS requirement [3.16(2)]

The results of the check shall be made available for Operator review. 

If any of these conditions are violated then the corresponding QSE is selected for notification.

MMS shall give operator option to prevent notification being sent to QSE. The final list of QSEs shall be sent a notification about the violation.


AS Deliverability Check: 

	Requirement Id
	FR31

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.4.8.1(2)

	Traceability to Sub-Process Maps
	

	Description:
The operator shall be alerted when COP updates occur in the Adjustment Period with respect to the following changes: 

· Resource On-Line/Off-Line status

· HSL and LSL

· Amount and type of Ancillary Service

The operator can then determine the need to manually execute the AS Delivery Evaluation Function. [6.4.8.1(2)] For more details about Delivery Evaluation Function, please refer to MMS Requirement Specifications for DAM and SASM.
The AS Deliverability Evaluation Function shall display study results on MOI including suggestion plans for unresolved constraints to assist Operators in making suggestions to QSEs to change their COPs.


COP Update Check: 

	Requirement Id
	FR32

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9

	Traceability to Sub-Process Maps
	

	Description:
By 0900 the MMS shall check that a COP exists for all Resources for all hours of the current Operating Day and the following day. The MMS shall notify any QSE of any Resources that have an incomplete COP. 

By 1430 the MMS shall check whether the QSE has updated the AS schedules based on the DAM results. For each QSE, for each type of AS if the AS capacity schedule specified in COP is less than DAM awarded AS for that Resource for that type of AS then a notification is send to the corresponding QSE.
The results of these checks shall be made available for Operator review.


Part V: Other Market Scheduling Requirements

Identifying DSR Resources in Adjustment Period and Real Time: 

	Requirement Id
	FR33

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9.1(4 b D&G)

	Traceability to Sub-Process Maps
	

	Description:
MMS shall identify a unit as a DSR during Adjustment Period if the Resource Status in COP is ONDSR or ONDSRREG. 

MMS shall identify a unit as a DSR in Real Time if the telemetered Resource Status is ONDSR or ONDSRREG.


Deployment of Resource with ONRR Status: 

	Requirement Id
	FR34

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.9.1(4 b i J)

	Traceability to Sub-Process Maps
	

	Description:
To prevent the Resource with ONRR status from being moved by SCED, MMS shall set the HDL and LDL of the Resource to: 

· Zero when RRS deployment amount is zero.
· Telemetered MW when RRS deployment amount is greater than zero.
Note: 

The Resource with “ONRR” status is used only for providing Responsive Reserve Service and according to the Protocol, it should not be dispatched by SCED.
Based on recommendation from TPTF, Responsive Reserve Service will be deployed and recalled from the Resource with “ONRR” status in the same way as it is deployed and recalled from Controllable Load Resources (CLR). 

I.e. when Generation Subsystem sends out a Responsive Reserve deployment instruction, QSEs will 

· deploy energy from CLR and ONRR Resources and

· deploy capacity from the rest of the Resources providing RRS by reducing the corresponding RRS Resource Schedules.
This is confusing.  Load Resources do not have an HDL and LDL.  Is this only for Generation Resources?


Unconstrained Dispatch: 

	Requirement Id
	FR35

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

	Traceability to Sub-Process Maps
	

	Description:
MMS shall give the ERCOT Operators the option of running DAM, DRUC, HRUC, WRUC processes without enforcing transmission constraints identified in Network Security Monitor (NSM) function. 

Applicable non-thermal constraints that have shift factors shall be considered in these types of runs.


LMP for Deenergized Electrical Buses: 

	Requirement Id
	FR36

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

	Traceability to Sub-Process Maps
	

	Description:
For posting purposes, as a post processing for DAM and SCED, MMS shall assign LMPs to deenergized Electrical Buses.

Note: 
If Network Topology processor determines that a Nodal “Electrical Bus” is not in an energized electrical island, then this “Electrical Bus” is a deenergized Electrical Bus.


Effect of MVar flows on MW limits of Transmission Elements: 

	Requirement Id
	FR37

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

	Traceability to Sub-Process Maps
	

	Description:
MMS shall have a mechanism to convert the dynamic ratings provided by EMS from MVA limits to MW limits using scaling factors. 
MMS shall provide a configurable scaling factor for each voltage level. 

For each Line, MMS shall assign the scaling factor corresponding to the Line’s voltage level as the default value.

For each Transformer, MMS shall assign the scaling factor corresponding to the Line’s high voltage side as the default value.

MMS shall use the MW limit that equals MVA limit * scaling factor in Network Security Monitor (NSM) function.

MMS shall allow Operators with right privilege to override the scaling factor for each transmission element.


Manual Override Competitive Constraints from CCT: 

	Requirement Id
	FR37-1

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

	Traceability to Sub-Process Maps
	

	Description:
MMS shall give ERCOT Operator with right privilege, the ability to modify the Competitive Constraint List input to SCED from CCT. The Operator shall have the ability to make a Constraint identified as Competitive by CCT to Non-Competitive and make any constraint not identified as Competitive by CCT to Competitive. MMS shall notify the Market of any changes made to the list of Competitive Constraints passed to SCED.


Part VI: Operator Alerts, QSE Notifications and MIS Posting

Operator Alert Messages: 

	Requirement Id
	FR38

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.4.6.2(1); 3.9.2(7); 3.9(5); 6.4.8.1

	Traceability to Sub-Process Maps
	

	Description:
Operator shall be notified if 

· The telemetered AS schedule is different from the COP schedule.

· The telemetered Resource Status is different from the Resource status specified in the COP.
· QSE changes Resource Status in COP [3.9.2(7)]

· Change of Resource Capability [3.9(5)]

· Change in AS schedule [6.4.8.1]


MIS Posting: 

	Requirement Id
	FR39

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Protocol Section 3, 4, 5 & 6

	Traceability to Sub-Process Maps
	

	Description:
MMS shall make the following data available to the MIS for posting purposes: 

· ERCOT’s intent to procure additional Ancillary Service Resources [3.16(4)]

· Competitive Constraints that are suspended and duration of suspension [3.19(5)]

· Change in % of Load Resources allowed to provide RRS [4.2.1.1(2)]

· By 0600 of the Day-Ahead, each QSE’s Load Ratio Share used for the Ancillary Service Obligation calculation. [4.2.1.2(3)]

· Information that allows any QSE to view confirmed / unconfirmed or valid / invalid 

· Capacity Trades [4.4.1.2(3)], 
· Energy Trades [4.4.2.2(3)], 
· CRR offers [4.4.4.2(2)], 
· PTP obligation [4.4.5.2(2)], 
· AS offers [4.4.6.2.2(2)], 
· AS Trades [4.4.6.3.2(3)], 
· Startup Offers and Minimum-Energy Offers.[4.4.9.2.2(2)], 
· Energy Offer Curves .[4.4.9.3.2(3)], 
· DAM Energy Offer Curves [4.4.9.5.2(3)], 
· DAM Energy Bids .[4.4.9.6.2(3)], 
· Output Schedule [6.4.2.4(3)]
· No later than 1330, make the following data available for posting [4.5.3(2)]

· Day-Ahead MCPC for each type of Ancillary Service for each hour of the Operating Day;
· Day-Ahead Settlement Point Prices for each Settlement Point for each hour of the Operating Day;
· Day-Ahead hourly LMPs for each Electrical Bus for each hour of the Operating Day;
· Shadow Prices for every binding constraint for each hour of the Operating Day;
· Quantity of total Ancillary Service Offers received in the DAM, in MW by Ancillary Service type for each hour of the Operating Day;
· Total quantity of energy (in MWh) bought in DAM at each Settlement Point for each hour of the Operating Day;
· Total quantity of energy (in MWh) sold in the DAM at each Settlement Point for each hour of the Operating Day; and
· Aggregated Ancillary Service Offer Curve of all Ancillary Service Offers for each type of Ancillary Service for each hour of the Operating Day.
· All active and binding transmission constraints (contingency and overloaded element pair information where available) used as inputs to RUC; and All Resources that were committed or de-committed by the RUC process [5.3( 3 b)]

· Real-Time LMP calculated by SCED for each Resource nodes and the corresponding SCED time stamp [6.3.2]

· RTSPP every 15 minutes [6.3.2]

· Quantities of RMR Services deployed for each of the previous hour of the current Operating Day [6.3.2(2 c)]

· Pre-validation Information for offers, bids & trades and non protected software documentation [6.3.4]

· Information that allows any QSE to view its valid Output Schedule [6.4.2.4(3)]

· SASM results [6.4.8.2.3(2)]

· SASM MCPC for each type of Ancillary Service for each hour

· Total Ancillary Service procured in MW by Ancillary Service type for each hour

· Aggregated Ancillary Service Offer Curve for each Ancillary Service for each hour

· Binding or overloaded transmission constraints for both base case and contingency cases [6.5.7.1.13] [6.3.2]

· Shadow Prices on binding transmission constraints [6.5.7.1.13][6.3.2]

· Monthly Summary of security violations and binding transmission constraints [6.5.7.3(5c)]

· SCED failure message [6.5.9.2(2)]


QSE Notifications: 

	Requirement Id
	FR40

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Protocol Section 3, 4, 5 & 6

	Traceability to Sub-Process Maps
	

	Description:
MMS shall notify QSEs 

· The QSE of invalid submission from QSE 

· COP- 3.9.2(1); 

· Capacity Trades – 4.4.1(4); 

· Energy Trades – 4.4.2(4); 

· DC Tie Trades – 4.4.3(4); 

· CRR Offers – 4.4.4.2(3); 

· PTP Obligation Bids 4.4.5.2(3); 

· AS Offers – 4.4.6.2.2(3); 

· AS Trades – 4.4.6.3(3); 

· Startup Offer and Minimum-Energy Offer – 4.4.8.2.2(3); 

· Energy Offer Curve [4.4.8.3.2]; 

· DAM Energy Offer Curve- 4.4.8.5.2(2); 

· DAM Energy Bid- 4.4.8.6.2(2); 
· Output Schedule 6.4.2.4 (2-4-5)]

· The QSE if the sum of AS capacity designated in COP, for each hour by service type, is less than the QSE's Ancillary Service Supply Responsibility for each service type for that hour [3.9.2(4)]

· The QSE of temporary deviation of the timing of Day Ahead process [4.1.2(1)]

· The QSE of aborting Day Ahead Process [4.1.2(2)]

· The QSE representing RMR unit for any unit that is being committed in the DAM or the DRUC [4.2.1.1(5)]

· Each QSE of its Ancillary Service Obligation for each service and for each hour of the Operating Day by 0600 of the Day-Ahead [4.2.1.2(2)]

· Both the buying and selling QSEs of Capacity Trades received by ERCOT [4.4.1.2(2)]

· Both the buying and selling QSEs of Energy Trades received by ERCOT [4.4.2.2(2)]

· Both the buying and selling QSEs of AS Schedule Trades received by ERCOT [4.4.6.3.2(2)]

· The QSE, an hour before the end of the Adjustment Period, if a Resource is On-line in COP and it does not have either Energy Offer Curve or Output Schedule [3.9(6); 6.3.1(1); 6.5.1.2(2)]

· The QSE whose Output Schedule is set equal to the current telemetered at the end of the Adjustment Period [4.4.8.3(6); 6.4.3(3)]

· The QSE of reject of Bids and Offers if it did not meet the credit requirements [4.4.9(1 a)]

· The QSEs of DAM results [4.5.3(1)]

· The QSEs of RUC results [5.3(3); 5.5.2(3)]; 5.5.3(2)]

· The QSE, the amount of its Resource capacity that does not qualify to provide Ancillary Service since it is found by RUC to be needed to to resolve some local transmission problem that cannot be resolved by any other means [5.5.2(7)]

· The QSE representing an RMR Unit or a Synchronous Condenser Unit of any modification to the Delivery Plan for the RMR Unit or the Synchronous Condenser Unit made as a result of an HRUC process [5.5.3(5)]

· The Market of the manual procedures implement under Emergency Conditions [6.1(4)]

· The QSE of Real time timeline deviations [6.3.3]

· The QSE, 5 minutes before the end of each hour, discrepancies if any between COP and telemetered Resource Status [6.4.5 (2b)]

· The QSE of denial of request in Adjustment period for de-committing of unit [6.4.6.2(2)]

· The QSE of the increased Ancillary Service supply obligation [6.4.8.1.1]

· The QSE of AS reduction due to transmission constraint – Amount, start and stop time [6.4.8.1.2(1)]

· The QSE the intent to procure additional AS and the QSE’s additional AS obligation [6.4.8.2]

· The QSE of failure to provide AS [6.4.8.1.3]

· The QSE of awarded Ancillary Service Offer quantities in each SASM [6.4.8.2.3(1)]

· The Market if pseudo-Resource is dispatched [6.5.7.3 (6e)]

· The QSE of adjustment of Output Schedule for non DSR resource for deploying Non-Spin [6.5.7.6.2.3(6)]

· The QSE of inadequate response to dispatch instruction [6.5.7.8(3)]

· The Market of SCED failure [6.5.9.2(2)]

· The QSE of OCN, Advisory, Alert, Emergency Condition EECP [3.1.4.7(1); 6.5.9.3.1(1); 6.5.9.3.2(3); 6.5.9.3.3; 6.5.9.4(3)]
· If the telemetered Resource Status is ONTEST, ONOS, ONOSREG, ONDSRREG or ONDSR and Energy Offer Curve exist for that hour for that Resource.
· If the telemetered Resource Status is not ONDSRREG or ONDSR and Incremental/ Decremental Offer curve exists for that hour for that Resource
· If the telemetered Resource Status is not ONTEST, ONOS, ONOSREG, ONDSRREG or ONDSR and Output Schedule exist for that SCED interval for that Resource.



Acknowledgement of Verbal Dispatch Instructions from MMS: 

	Requirement Id
	FR41

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.5.7.8(5),(8)

	Traceability to Sub-Process Maps
	

	Description:
MMS system shall record and file all electronic Verbal Dispatch Instructions and their acknowledgements received electronically. The acknowledgement shall include date, timestamp, the QSE Operators identification and ERCOT Operator identification.


Verbal Dispatch Instructions: 

	Requirement Id
	FR42

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	6.5.8; 6.5.7.7(2); 

	Traceability to Sub-Process Maps
	

	Description:
MMS shall have interfaces for Operator to enter the data and send to QSEs Verbal Dispatch Instructions as specified in protocol Section 6.5.8.

(a) Identification of the responsible Entity and instructing authority (to include ERCOT Operator’s and receiving operator’s names);

(b) Specific Resources or TSP facilities that are the subject of the Dispatch Instruction;

(c) Specific action required;

(d) Current operating level or state of the Resources or TSP facilities that are the subject of the Dispatch Instruction; (current MVar level in case of Voltage Support Service (VSS) instruction);
(e) Operating level or state to which such Resources or facilities will be dispatched; (required MVar level in case of VSS instruction);
(f) Time of notification of the Dispatch Instruction;

(g) Time at which the QSE or TSP is required to initiate the Dispatch Instruction;

(h) Time within which the QSE or TSP is required to complete the Dispatch Instruction;

(i) Verbal Dispatch Instruction (VDI) reference number; and

(j) Other information relevant to that Dispatch Instruction.

These values shall be stored in MMS system database and shall be passed to Settlement system.


Part VII: Other Processes

Price Validation and Correction: 

	Requirement Id
	FR43

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

	Traceability to Sub-Process Maps
	

	Description:
MMS shall have Price Validation and Correction environment for all markets.

The functionality of the Price Validation and Correction tools shall be identical to the Off-line study tool with the added capability of making the study results available to settlements and MIS.


Study Environment for All Markets: 

	Requirement Id
	FR44

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

	Traceability to Sub-Process Maps
	

	Description:
MMS shall have Off-Line study mode for all markets. MMS shall support the following two methods of providing input data to the study mode software:

1. Retrieving data from a save case

2. Retrieving data from the on-line data sources

If input data are retrieved from a save case, the Study Period shall be the same as the corresponding study period at the time the save case created. If input data are retrieved from on-line data sources, the Study Period shall be the same as the market executing in On-Line mode. 
The study tool shall allow users to change the inputs to market clearing engine and allow users to manually execute the sub-functions of the market to pause at any phase in the study in order to analyze and alter the input/output of the sub-functions. The study tool shall continue the remaining process based on the actual or modified inputs and outputs. 
Study tool shall have facility to export data displayed on Market Operator Interface (MOI) to Excel to help users create study reports.


Taking Data Snapshot: 

	Requirement Id
	FR45

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

	Traceability to Sub-Process Maps
	

	Description:

The design of the database and applications shall be such that applications such as DAM, SASM, DRUC, HRUC, SCED and WRUC may be re-run using the same set of data that was used for the preceding run. For example, should the day-ahead market software fail to provide acceptable results in its initial Day Ahead run, it should be possible to rerun it, say, with modified constraints. This requirement is to support a near immediate re-run of a given market. This is different from the ability to re-run a market much later as part of an offline study. In this case, it shall be possible to re-run an application using a saved case.


Calculation of System Wide Offer Cap
	Requirement Id
	FR46

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	4.4.11

	Traceability to Sub-Process Maps
	

	Description:

For Energy Offers and AS Offers validation, the offers will be capped by the System-Wide Offer Cap (SWCAP), performed according to the appropriate validation requirement at the time of receipt of offer.  The validation shall be performed against the SWCAP in effect for the applicable Operating Day and enforced for the six subsequent days.  

For market clearing purposes, MMS will pre-process offers submitted that exceed the SWCAP for that day and reduce the price for those offers to be the SWCAP.  This pre-processing is required to ensure offers submitted prior to the Operating Day comply with the SWCAP effective for that Operating Day. 

SWCAP shall be either the low system-wide offer cap (LCAP) or the high system-wide offer cap (HCAP) depending on which is active for the applicable period.  The HCAP shall be a $2,250 per MWh for Energy and $2,250 per MW per hour for AS.  The HCAP shall be configurable (to allow for the increase to $3,000 two months after nodal implementation) by the ERCOT Operator.  The LCAP shall be set daily at the higher of $500 per MWh for Energy and $500 per MW per hour for Ancillary Services; or 50 * FIP of the previous Operating day. Is this done by the ERCOT operator?? If so why the details?? 

MMS shall keep a running calculation of the Peaker Net Margin (PNM).  Every day, the PNM shall be calculated as follows:  ∑((ERCOT Hub Average 345 kV Hub price – 10 * Fuel Index Price (FIP)) * (.25)) for each settlement interval where Hub Avg is greater than 10 * FIP.  The PNM resets to zero every January 1.  
This is an administrative procedure that should be set by the the EROCT operator not software.
SWCAP will be HCAP at the beginning of the calendar year.  When the calculated PNM exceeds $175,000 per MW, the SWCAP shall be LCAP.

Requirements:

1. For Energy Offers and AS Offers validation, MMS will reject offers above the System-Wide Offer Cap (SWCAP) in effect for the applicable Operating Day and any offers for the six subsequent days.   

2. For market clearing purposes, MMS will pre-process offers submitted that exceed the SWCAP for that day and reduce the price for those offers to be the SWCAP. 

· Input:

· FIP from Platts FTP site via EIP 

· Output:

· SWCAP and PNM values will be posted to MIS Public




Generic Constraints: Modeling and Processing this is NPRR 064 not correct in the User ID of the chage user ID is NPRR035
	Requirement Id
	FR47

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

	Traceability to Sub-Process Maps
	

	Description:

A transmission flow limit more constraining than a Transmission Element’s Normal Limit can be established to constrain flow between geographic areas of the ERCOT Transmission System. This is used to enforce stability and voltage constraints that can not be modeled directly in ERCOT’s transmission security analysis applications.


· Seems to me that all Generation generic constraints can be models as transmission flow generic constraints.  Why differentiate?  The NPRR only provided for Transmission flow llimits!!
· 
The MMS application programs should have the capability to handle and optimize these constraints by translating them into a thermal transmission constraint form. Within MMS applications the generic constraints are marked as “generic” to be separated from standard transmission constraints.















The transmission flow generic constraints can represent import or export limits for some area or any limitation expressed using MW flows of the transmission element as variables. The transmission flow generic constraints have the following mathematical form:
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Where:
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is MW flow for transmission element l at time t
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is maximal MW flow for transmission element l at time t
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is maximal MW flow for transmission element l at time t
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is coefficient for transmission element l at time t.

The MW flows of transmission elements are represented as separate linearized constraints:
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Where:
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Note that coefficients 
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 constraint limits can be changed hourly over the study period.

The generic constraints are provided by EMS system and transferred into MMS system before DAM and RUC clearing processes. For each generic constraint the following input data is provided for DAM/RUC:

· Generic constraint ID

· Generic constraint type (G-generation; T-transmission)

· Generic constraint type (GE – greater or equal 
[image: image25.wmf]³

; EQ – equal =; LE – less or equal 
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)

· List of generation Resource IDs or transmission element IDs included as variables into generic constraint

· List of generic constraint coefficients for constraint variables

· Generic constraint flag (enable/disable) for each hour

· Generic constraint limit for each hour.
Generic constraint will be passed to MMS for SCED by TCM along with other constraints in the format of normal transmission/Generation constraints.
MMS should give Market operator the ability to review and edit all input data for generic constraints before RUC or DAM market clearing execution. Any change of input data for generic constraints should be reported and posted on MIS.

The generic constraints are always enforced by optimization regardless of their loading. Generic constraint violations should be penalized using generic constraint penalties. The binding generic constraints and their shadow prices are reported and published.

The shadow prices of binding generic constraints are included into LMP calculations respecting constraint coefficients. For transmission flow generic constraints the linearized power flows of transmission elements are considered as well. The Shadow Prices of all Generic constraints will be provide to Market Participants as required  of all the other Shadow Prices processed by the MMS Systems


Resource Parameter Market Interface

	Requirement Id
	FR48

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	3.7.1

	Traceability to Sub-Process Maps
	

	Description:

MMS shall have a User Interface as well as an API for QSEs to update the following Resource Parameters
Seems like this needs to have some notion of when the parameters will be used by MMS applications.  For example, if entered today just after DAM, is the parameter effective only for tomorrow’ DAM for the next day’s operation. What about SCED?  

Need to add notice to Market Monitor when changes are made.
Resource Parameters for Generation (Protocol 3.7.1.1):

Normal Ramp Rate Curve

Emergency Ramp Rate Curve

Minimum On-line Time

Minimum Off-line Time

Hot start time

Intermediate Start Time

Cold start time

Max Weekly Starts

Max On-Line Time

Max Daily Starts

Max weekly Energy

Hot-to-intermediate Time

Intermediate-to-cold Time

Resource Parameters for Load Resource (not Controllable) (Protocol 3.7.1.2 (1)):

Minimum Interruption Time

Minimum Restoration Time

Maximum Weekly Deployments

Maximum Interruption Time

Maximum Daily Deployments

Maximum Weekly Energy

Minimum Notice Time

Resource Parameters for Controllable Load Resources (Protocol 3.7.1.2 (2))

Normal Ramp Rate Curve

Emergency Ramp Rate Curve

Maximum Deployment Time

Maximum Weekly Energy

Default value of the Data elements will be submitted via RARF and uploaded into to NMMS by ERCOT and passed to MMS. The updates to these data elements will be provided by the QSEs directly into MMS screens/API.


Supplementary Requirements

Performance Requirements 

Market Participant Interface Specific Performance Requirements

· 800 bids/offers in 5 minutes with a response time less than 3 seconds for a single bid/offer submission.

This assumes that the 800-bids/offer submissions are a representative mix of bulk bid/offer 
submissions and single bid/offer submissions.
Market Application Specific Performance Requirements

· SCED - 20 seconds
SCED is scheduled to run once every 5 minutes. The 20-second response time is to account for the fact that SCED may be rerun on demand or upon a change in system condition.
· Determination of oversold CRRs 
The timing requirement for this process shall be based on the requirement of three seconds for performing contingency analysis of ERCOT power system model (5000 buses, 6000 branches, 3000 contingencies).
The key data aspect affecting the performance for this process is the number of distinct source-sink pairs for CRR options, number of power flow buses, number of contingencies analyzed and the number of branches to be monitored. There are no restrictions on the number of CRR obligations in determining this performance requirement. 
· CRR Option Derating – 5 minutes
· DAM - 15 minutes
DAM has the capability to execute multiple iterations between Network Security Monitoring (NSM) and Network Constrained Unit Commitment (NCUC). The operator may intervene between the NSM and NCUC executions to manually modify the output of NSM. The 15-minute requirement is measured on no manual intervention between NSM-NCUC iterations. The DAM requirements for Linked Ancillary Service Offers, Inclusive-Exclusive Offers, and Combined Cycle Units that were further defined during Phase 1 are now understood to be unique to the ERCOT market. The ILOG Cplex program has not been benchmarked against these requirements. It is possible that these requirements may adversely affect the market clearing times to be over 15 minutes. 
· SASM - 5 minutes
· DRUC (Day Ahead) - 15 minutes
This is similar to DAM but without Ancillary Services and hence the possible performance issues associated with Linked Ancillary Services and Inclusive-Exclusive offers are not present for RUC. The 15-minute requirement is measured on no manual intervention between NSM-NCUC iterations.
· HRUC (Hourly) - 15 minutes
This has more steps (33) to solve than the Day-Ahead RUC (24). However, the number of units to be committed in the Hour Ahead RUC is much less than in the Day Ahead and hence it is reasonable to assume the same execution time for both. The 15-minute requirement is measured on no manual intervention between NSM-NCUC iterations.
· WRUC (Weekly) – 3 hours
Based on the ability to solve the 24-hour RUC in 15 minutes, the 7-day problem could be solved in 2 hours. However, since this requirement has not been benchmarked before, it is possible that the actual execution time is greater than 2 hours. The 3 Hour requirement is measured on no manual intervention between NSM-NCUC iterations.
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.

Actor Catalog
	#
	Actor
	Description

	1
	QSE Operator
	

	2
	ERCOT Operator
	

	3
	EMS system
	

	4
	MMS System
	


Use Case Catalog

	Use Case ID
	Name
	Use Case Description

	
	
	

	
	
	


Use Cases Listing
Protocol Coverage

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

(Full/Partial)

	Section 3, 4, 5, 6
	MIS Posting
	FR39 (Full)

	Section 3, 4, 5, 6
	QSE Notifications
	FR40 (Full)

	3.9
	COP Update Check
	FR32 (Full)

	3.9 (4)
	COP Validation – ONRUC 
	FR29 (Full)

	3.9(5)
	Operator Alert for COP Capacity Change
	FR38 (Full)

	3.9.1 (3)
	AS Responsibility
	FR30 (Full)

	3.9.1 (4)
	COP Validation
	FR29 (Full)

	3.9.1 (4 b)
	Offer curve and COP Resource Status 
	FR28 (Full)

	3.9.1 (4b D G)
	DSR Resource Identification
	FR33 (Full)

	3.9.1 (4b I J)
	ONRR Resource Status
	FR34 (Full)

	3.9.2 (4)
	AS Responsibility 
	FR30 (Full)

	3.9.2 (7)
	Operator Alert for COP Status Change
	FR38 (Full)

	3.16 (7)
	COP Validation – RRS Load Resource
	FR29 (Full)

	3.16 (8)
	AS Responsibility for Load Resources
	FR30 (Full)

	3.18 (1)
	COP Validation – HSL, LSL & AS
	FR29 (Full)

	3.18 (2)
	COP Validation – HSL LSL & Reg-Up
	FR29 (Full)

	3.18 (3)
	COP Validation – HSL LSL & Reg-Dn
	FR29 (Full)

	3.18 (4)
	COP Validation – HSL LSL & Non-Spin
	FR29 (Full)

	3.18 (5 a)
	COP Validation – RRS 
	FR29 (Full)

	3.18 (5 b)
	COP Validation – ONRR
	FR29 (Full)

	3.18 (5 c)
	COP Validation – RRS 
	FR29 (Full)

	3.18 (5 d)
	COP Validation – RRS Load Resource
	FR29 (Full)

	4.4.4 (4)
	DC Tie Schedule
	FR22 FR23 (Full)

	4.4.4 (8)
	DC Tie COP Entry
	FR24 (Full)

	4.4.4.1
	DC Tie Schedule Criteria
	FR22 (Full)

	4.4.4.2 (1)
	DC Tie Schedule Validation
	FR22 (Full)

	6.4.4
	Incremental / Decremental Energy Offer 
	FR28 (Partial)

	6.4.6.2 (1)
	Operator Alert for COP Status Change
	FR38 (Full)

	6.4.8.1
	Operator Alert for AS Change
	FR38 (Full)

	6.4.8.1 (2)
	AS Deliverability Check
	FR31 (Full)

	6.5.7.6.2.2 (3)
	RRS Deployment for Load Resources 
	FR16 (partial)

	6.5.7.6.2.2.(11)
	RRS Deployment for Load Resources using XML messages
	FR16 (Full)

	6.5.7.6.2.2.(12)
	RRS Deployment for Load Resources
	FR16 (Partial)

	6.5.7.6.2.3 (4)
	Non-Spin Deployment
	FR15 (Full)

	6.5.7.6.2.3 (10)
	Non-Spin Deployment Instruction to Load Resources 
	FR15 (Full)

	6.5.7.7 (2)
	Voltage Support Service
	FR42 (Partial)

	6.5.7.8 (5)
	Dispatch Instruction Acknowledgement
	FR41 (Full)

	6.5.7.8 (8)
	Dispatch Instruction Acknowledgement
	FR41 (Full)

	6.5.8
	Verbal Dispatch Instruction
	FR42 (Full)

	6.5.9.4.1 (2 b)
	RRS Deployment for Load Resources
	FR16 (Full)

	16.2.3.2
	COP Validation – DSR
	FR29 (Partial)


Sub-Process Coverage

	Sub-Process ID
	Sub-Process Name
	Coverage by Requirements

(Full/Partial)

	SP1
	System Requirements
	Full

	SP2
	Emergency Operation
	Full

	SP3
	DC Tie Process
	Full

	SP4
	COP Validation
	Full

	SP5
	AS Deliverability Check
	Full

	SP6
	AS Responsibility Check
	Full

	SP7
	Operator Alert
	Full

	SP8
	QSE Notification
	Full

	SP9
	MIS Posting
	Full

	SP10
	Dispatch Instructions Acknowledgement
	Full

	SP11
	Verbal Dispatch Instruction
	Full

	SP12
	Price Validation and Correction
	Full

	SP13
	Off-line Study Environment
	Full


Appendix: Acronyms

ACE
Area Control Error

AS
Ancillary Service

COP
Current Operating Plan

CCT
Competitiveness Constraint Test 

DAM
Day-Ahead Market

DRUC
Day-Ahead Reliability Unit Commitment
DC Tie
Direct Current Tie

DSI
Dispatch Scheduler Initialization

DSP
Dispatch Scheduler Publishing 

DSR
Dynamically Scheduled Resource

EECP
Emergency Electric Curtailment Plan

ERCOT
Electric Reliability Council of Texas, Inc.

EMS
Energy Management System

FIP
Fuel Index Price

FOP
Fuel Oil Price

HASL
High Ancillary Service Limit

HDL
High Dispatch Limit

HE
Hour Ending

HEL
High Emergency Limit

HRUC
Hourly Reliability Unit Commitment

HSL
High Sustained Limit

Hz
Hertz

IRR
Intermittent Renewable Resources

KV
Kilovolt

LASL
Low Ancillary Service Limit

LDL
Low Dispatch Limit

LEL
Low Emergency Limit

LFC
Load Frequency Control

LMP
Locational Marginal Price

LSL
Low Sustained Limit

MI
Market Infrastructure System

MOI
Market Operator Interface

MW
Megawatt

MWh
Megawatt Hour

NMMS
Network Model Management System

Non-Spin
Non-Spinning Reserve

NSRS
Non-Spinning Reserve Service 

QF
Qualifying Facility
QSE
Qualified Scheduling Entity

Reg-Down
Regulation Down 

Reg-Up
Regulation Up

RMR
Reliability Must-Run

RPP
Renewable Production Potential

RRS
Responsive Reserve 

SAV
Save Case
SCED
Security-Constrained Economic Dispatch

SE
State Estimator

TAC
Technical Advisory Committee

TCM
Transmission Constraint Manager
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