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1 Introduction

This Requirements Document is subordinate to and compliant with the Texas Nodal Protocols as defined by the Protocols approved by the PUCT on August 1, 2007, including Nodal Baselines 001 and 002, and with parent NERC/FERC/PUCT Regulations.

Nomenclature: The functional requirements contained herein, while in support of Market Participant objectives and Nodal Protocols, can only be fulfilled in an environment that contains relevant subsystems of both the Nodal Market Management System and the Nodal Energy Management System. The legacy name “MOTE” does not clearly reflect this. Moreover, the Zonal MOTE was an independent project established to address a gap discovered over time and is not specified in the Zonal Protocols. Accordingly, the Study/Test/Simulation Environment that is identified in paragraph 2.1 will have its own functional name used within this document.
1.1 Purpose

The requirements for the document Texas Nodal Market Operations Test Environment (MOTE) Business Requirement Specification and its associated processes are described in the Texas Nodal Protocols and/or NERC/FERC/PUCT Regulations.  This supplemental specification describes and clarifies the behavior of this specific system.  The Texas Nodal Protocols (Protocols), NERC/FERC/PUCT Regulations, 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 and relevant NERC/FERC/PUCT Regulations.  

1.2 Objectives
The objective of this document is to provide a clear, concise and unambiguous set of requirements together with the Texas Nodal Protocols which provides the complete required description of the Texas Nodal Market Operations Test Environment (MOTE) to allow the developer/implementer to deliver a fully operational, compliant and robust Texas Nodal System.
The key functional objectives of the MOTE system are to provide a post nodal go-live platform (1) for study of the State Estimator solution by TSPs based on the network model in production and (2) for QSE qualification.  
1.3 Scope
The requirements contained in this document describe the functional requirements that must be fulfilled in order to provide an ERCOT MOTE that is faithful to and realistically behaves as the Nodal Production Systems do. The capabilities provided are limited to those available in the Nodal Energy Management System (EMS), Market Management System (MMS) and their subcomponents. This document captures the MOTE-unique requirements while the EMS and MMS Requirements Specifications capture certain requirements that are not unique to the MOTE. The MOTE therefore fulfills the full set of requirements found in the MOTE Requirements Specifications and provides certain capabilities described in the EMS and MMS Requirements Specifications. In order to perform the testing, validation and verification purposes, the MOTE may simulate interfaces or external system data exchanges. 

1.4 Control Framework
Upon approval, this document will be considered Baselined and thereafter will be under Change Management. All approved changes will be identified and recorded in the Document Revisions section of the Preface.

1.5 Traceability
All requirements are traceable to the Nodal Protocols, and/or regulations such as PUCT, NERC and FERC. In addition, Use Cases are traceable to the requirements themselves.  

2 Functional Description
2.1 Overview

The Market Operations Test Environment (MOTE) will provide a facility comprising hardware, software, networking, data definitions/flows and documentation which allows internal ERCOT personnel and one or more Market Participants to exercise selected Market Operations functions and System Operations functions. By faithfully replicating these Market Operations and System Operations capabilities, the MOTE is an effective tool for supporting Market Participants in performing studies and validating that changes they may make to their systems still permit successful interfacing to selected ERCOT systems.

The MOTE facility supports two roles: an Administrator and a Market Participant.

The Administrator is responsible for:

· Initializing the MOTE environment to a state appropriate for the MOTE user’s intended studies and/or system interaction.

· Enabling/disabling network interface controls, including access controls, to control user access to the MOTE.

· Responding to MOTE system issues that are encountered during the Market Participant use of the MOTE.
· Quiescing the MOTE external interfaces

The Market Participant role consists of two types of access:

QSE access to the MOTE Market System:

· Scheduling a block of time with the MOTE Administrator for use of the MOTE

· Establishing a system-to-system connection from the MP system(s) to the MOTE
· Performing the Tests which ERCOT deems necessary to validate and demonstrate successful interaction with the ERCOT systems which the MOTE replicates (QSE Qualification)
· Notifying the MOTE Administrator when the MOTE usage has been completed

TSP access to the MOTE EMS:

· TSPs access to the MOTE EMS may be via a different method than QSE (possibly Citrix)

· TSP access to MOTE EMS is not impacted by QSE activity on the MOTE MMS

· Multiple TSPs may access the MOTE EMS simultaneously.  For the purpose of performing studies, each TSP will be assigned a Study User independent of the other TSP users

The MOTE shall consist of one instance, Execution, which is intended to provide the full set of features described in these requirements. This MOTE instance will provide access to Market Participants and the functionality to support the requirements specified in this document.
The MOTE provides Transmission Service Providers (TSPs) access to a replica of the Production Real Time State Estimator solution.  This environment is provided as a tool to TSPs to perform power flow studies, contingency analyses and validation of State Estimator results. The results in the MOTE of the real-time State Estimator will be available for review and analysis within five minutes of the real time solution in the ERCOT production systems.  These capabilities will significantly help TSPs to perform comparative Analysis.
2.2 MOTE-Specific Content

In order to perform as the test, validation and verification platform after Nodal Program deployment within ERCOT for Market Participants (QSEs), the MOTE must have unique functions which are described in general here and specifically listed in the Functional Requirements section.

· A capability is provided to support QSE Qualification or Requalification at the same or a different qualification level, specifically the verification of functional interfaces to applicable ERCOT systems.
· A capability is provided to permit Market Participants access to a replica of the ERCOT production systems for them to validate changes to their hardware/software/data systems (Market Operations Sandbox Role).
· A capability is provided to permit Market participants access to a replica of the ERCOT production systems for them to validate their interface to ERCOT systems when ERCOT has made significant changes to the ERCOT systems.

· A capability is provided to permit Transmission Service Providers to access a replica of the ERCOT EMS in order to validate the SE solution and run Power Flow and/or Contingency Analysis studies on the current Production Network Model.
· A capability is provided for TSPs to import and study operational study cases, including Outage Scheduler Study cases, used by ERCOT Operations Engineers.
· A capability is provided for TSPs to view one-line diagrams. 
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2.3 MOTE High-level Interfaces
The diagram above provides a high-level overview of the MOTE components and interaction with the Production systems.

The left side of the diagram depicts the Production EMS and MMS systems.  These systems are the primary data sources for the MOTE system.  The MOTE EMS provides a mirror of the Production system and the network model on this system is a clone of Production.
Save Cases from the Production State Estimator (SE) are automatically sent to the MOTE system.  These save cases are loaded into the MOTE environment.  Access to this environment can be provided to Transmission Service Providers (TSP) in order to provide them visibility to the current Production SE solutions and allow them to run Power Flow and Contingency Analysis studies on the Production Network Model.
ERCOT System Operators can, on demand, copy Save Cases to the MOTE.   These Save Cases are then available to TSPs to load into the MOTE EMS environment for further analysis. 

The MOTE Market Management System (MMS) is updated as needed from the Production MMS in order to populate reasonable Market data (bids, offers, …).

MOTE also provides a system for QSE Qualification and a “Sandbox” for QSE informal testing of interfaces to ERCOT.
2.4 Enable/Disable Interfaces

The MOTE Administrator will be able to enable and disable external interfaces to Market Participants as required by the schedule to permit specific function support and to allow the system to be quiesced, set up and initiated for a function.
QSE access is managed separate from TSP access.  Scheduling of QSE Qualification activities does not impact TSP access to the MOTE EMS.  The MOTE EMS is available 24/7 and ERCOT assistance for MOTE EMS activities is available during regular business hours.
2.5 Fidelity

The MOTE will represent the responsiveness, data management, results, Market Participant Interface and Machine-Operator Interface that are found in the ERCOT production systems.
2.6 Assumptions and Dependencies

2.6.1 EMS/MMS Deliveries

The Integration, Testing and Availability of the MOTE are dependent upon the availability of both the EMS and MMS deliveries, specifically, the successful completion of iTest.
2.6.2 Infrastructure

The Integration, Testing and Availability of the MOTE are dependent upon the procurement, delivery, configuration and installation of requisite system hardware, software and connectivity.

3 Functional Requirements

3.1 Qualification Platform Interfaces
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	Qualification Platform Interfaces

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Nodal Protocol 16.2.1 (1) (d)
Nodal Protocol 16.2.1 (1) (e)
Nodal Protocol 16.2.1 (1) (l)

Nodal Protocol 16.2.3 (b)

Nodal Protocol 16.3 (3)

	Coverage of Protocol
	Complete

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· MOTE shall provide the capability for Entities seeking registration and qualification as Qualified Scheduling Entities or Load Serving Entities to interface to non-production ERCOT computer systems for the purposes specified in the relevant Nodal Protocols (Nodal Protocol 16.2.1(1) d,e).


3.2 QSE Qualification Unit Assignment
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	QSE Qualification Unit Assignment

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Nodal Protocol 16.2.1 (1) (l)

Nodal Protocol 16.3 (3)

	Coverage of Protocol
	Partial

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· MOTE shall provide the capability for the Administrator to remove units from one or more QSEs on the Test Environment and assign them to a new QSE for the purpose of performing qualification.


3.3 Permissions and Access Control

	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	Permissions and Access Control

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	IT Operations Requirements Operating Procedure 3.1

	Coverage of Protocol
	Partial

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· MOTE shall have the capability to limit access and assign permissions to user groups connected to the MOTE servers such that individuals/systems can only view displays and perform functions relevant to their MOTE role.


3.4 Scheduling of QSE Qualification
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	Scheduling of QSE Qualification

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Nodal Protocol 16.2.1 (1) (l)
Nodal Protocol 16.2.3 (b)

	Coverage of Protocol
	Partial

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· MOTE shall have the capability of being scheduled for use, including set-up and break-down intervals, by an entity for the purpose of performing QSE Qualification/Re-Qualification 


3.5 Market Participant Validation of MP System Changes
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	Market Participant Validation of MP System Changes

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Nodal Protocol 16.2.1 (1) (l)

	Coverage of Protocol
	Partial

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· MOTE shall be made available to Market Participants for use by one or more as a replica of the ERCOT Production Systems so that changes they are proposing to their systems may be validated with external interfaces to ERCOT
· MOTE shall be made available to Market Participants for use by one or more as a replica of the ERCOT Production Systems so that proposed changes to the ERCOT system can be validated with the MP’s systems


3.6 Unattended Operation
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	Unattended Operation

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	IT Operations Requirements Operating Procedure 2.2.2

	Coverage of Protocol
	Partial

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· MOTE shall have the capability of running, unless an Administrator is specifically scheduled, in an unattended mode after the environment(s) have been initialized for a particular role.


3.7 MOTE Setup
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	MOTE Setup

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	IT Operations Requirements Operating Procedure 4.1.1

	Coverage of Protocol
	Partial

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· MOTE shall have the capability of: set-up and initialization of data repositories, conditioning of interfaces, and all other preparation and running of the Test Environment operation.


3.8 Import of Production Saved Cases
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	Import of Production Saved Cases

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Nodal Protocol 3.10.4 (7)

	Coverage of Protocol
	Partial

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

· Shadow System:  A mechanism will be provided to automatically import SE save cases from the Production EMS system in order to provide a replica or shadow of the production approximately 5 minutes behind real-time

· The capability will be provided for ERCOT Operation Engineers to copy Save Cases (SE, PF or CA) to a MOTE EMS Save Case Library
· The capability will be provided for TSP users to load MOTE Save Cases into a Study Environment which is accessible to a single TSP
· MOTE shall be accessible to TSPs for the purpose of performing Power Flow and Contingency Analysis studies on the current production model


3.9 System Monitoring and Management
	Requirement Id
	FR AUTONUM  \* Arabic \s " " 

	Requirement Name
	System Monitoring and Management

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	Nodal Protocol 3.10.4(7)

	Coverage of Protocol
	

	Traceability to Sub-Process Maps
	

	Sub-Process Element Coverage
	

	Description :

A MOTE Administrator Interface will be provided that will allow the system operator the ability to:

· Initialize the various MOTE applications from the sources described herein

· Manage and monitor MOTE access by Market Participants as described here-in

· Manage the data feeds for Production EMS Shadowing


4 Supplementary Requirements

4.1 Usability 

This section captures requirements that impact the usability of the system.

4.1.1 Look-and-Feel Guidelines

MOTE specific/unique (Administrator) Displays shall be compliant with the Visual Design Guidelines for Web Applications Ver. 0.05 (11/07/2006) and the Texas Nodal Implementation Guidelines for Effective User Experience Version 0.93 (9/20/2007).
4.1.2 Accessibility
The delivered system(s) shall be compliant with the Americans with Disabilities Act of 1990.

4.1.3 Internationalization

No support will be provided for any language other than English in the delivered systems.

4.1.4 Online Help

There will be no MOTE-specific online help, contextual or general, provided in the delivered systems.

4.1.5 Documentation

In addition to vendor-provided documentation, a document will be delivered that identifies the steps required to initiate a QSE Qualification session.

4.1.6 Training

ERCOT will provide training describing access to MOTE EMS and basic functionality.  ERCOT does not provide in depth training for EMS applications.  Training on the EMS product can be obtained from the EMS vendor.
4.2 Reliability 

This section captures the reliability requirements.  Since reliability comes at a cost, the “level” of reliability required as a minimum must be documented, approved and weighed against the cost.

4.2.1 Availability

There are not specific availability requirements for MOTE
4.2.2 Scalability

The delivered systems shall be capable of scaling to 200% of the delivered capacity in memory, mass storage and interface bandwidth.

4.2.3 Accuracy

Accuracy and precision of the systems will be the same as those for the production EMS and MMS systems, as applicable.

4.3 Performance

This section captures performance expectations of the system.  Since improving performance comes with a cost, this section serves to capture, document and approve realistic expectations that have considered the cost of achieving these requirements.

4.3.1 Response Time

The MOTE has no specific response time requirements.

4.3.2 Concurrent Transactions

The MOTE shall provide for concurrent transaction processing capability that is as large as that planned for the production system.

4.3.3 Throughput

4.3.3.1 Network Models will be migrated from the Production System to the MOTE EMS on the same schedule as the Network Model is updated in the Production System.

4.4 Supportability

Since the cost of supporting a delivered system is an operational cost, it is necessary to anticipate the support needs prior to building the system and defining requirements that ensure the system is constructed in a fashion that enables cost effective support.  This section will capture these “supportability” requirements.

4.4.1 Adaptability

There are no unique adaptability requirements for MOTE.

4.4.2 Compatibility

The MOTE systems shall be fully compatible with the EMS and MMS systems with the exception of MOTE -unique functional requirements in Section 3. Updates to EMS and/or MMS will include impact assessments to MOTE during the planning phase.

4.4.3 Extensibility

Wherever feasible, a Services Oriented Architecture shall be used to facilitate potential future modifications.

4.4.4 Maintainability

Any vendor-provided capabilities for optimization or problem analysis, such as a “debug-mode” switchable option, shall be documented and made available to MOTE Administrators.

4.4.5 Monitoring

No additional monitoring requirements exist beyond those in the Functional Requirements.

4.5 Design Constraints

Since it is possible to design a solution in many ways, organizations choose standards to minimize ongoing support skills and costs.  These standards are design “constraints” on the solution in that a given solution may have to be designed differently in order to adhere to the standard.  This section will capture standards and other design constraints that will impact the solution.

4.5.1 Hardware Standards

ERCOT Procurement and Legal organizations and practices shall be used for all hardware decisions and purchases. ERCOT Nodal hardware architecture guidelines will be followed for the technical architecture.
4.5.2 Software Standards

ERCOT Procurement and Legal organizations and practices shall be used for all software decisions and purchases. . ERCOT Nodal software architecture guidelines will be followed for the technical architecture.
4.5.3 User Interface Constraints

Screen dimensions, fonts and similar considerations shall be subject to fidelity considerations to the production environment.

4.5.4 Client-side Constraints

There are no MOTE unique client-side constraints. Client-side constraints are identical to the production Market Interface.
4.5.5 Security Standards

4.5.5.1 Authentication

Authentication shall adhere to the currently approved ERCOT Corporate Standard “CS6.3 System Application Security Standard”

4.5.5.2 Authorization and Data Integrity

Subject to the functional requirements in Section 3, no Market Participant performing a test shall be capable of viewing the data associated with another Market Participant.
Subject to the functional requirements in Section 3, no QSE shall be capable of viewing the data associated with another QSE.

4.5.5.3 Channel Security

The agreed-to protocols for data interfaces shall define the required level of data channel security (such as SSL).

4.5.5.4 Data Security

Data Security shall adhere to the currently approved ERCOT Corporate Standard “CS6.3 System Application Security Standard”

4.5.5.5 Data Classification

Standard ERCOT security classifications of data (Public, Confidential, Limited, Restricted) shall be adhered to in the MOTE.

4.5.6 Programming Language

Current Nodal Program standards for programming language use shall be adhered to by both Nodal Project personnel and vendors.

4.5.7 Complexity Constraints

There are no MOTE -unique constraints on complexity for the number of independent paths through the program logic.

4.5.8 Integration Standards

Interfaces shall use, ISD for electronic exchange and XML, CSV, flat files for data formats, as applicable.

4.6 Regulatory

4.6.1 NERC

There are no NERC requirements for the MOTE.

4.6.2 FERC

There are no FERC requirements for the MOTE. 
4.6.3 Nodal Protocols

The MOTE traces requirements from the Nodal Protocols as specified in Sections 3.10.4, 16.2, 16.3.
4.6.4 PUCT

PUCT 25.361 (c) (16) specifies that ERCOT shall operate an integrated electronic transmission information network and carry out the other functions prescribed by this section. ERCOT shall:

(16) perform any additional duties required under the ERCOT protocols.

4.6.5 Sarbanes-Oxley Act

The MOTE does not contain any financial data that is subject to Sarbanes-Oxley reporting.

4.6.6 US State Department Import/Export Regulations

The MOTE is not subject to Import/Export regulations.

5 Protocol Coverage

Since one protocol may translate into many requirements, Project Managers are required to identify the coverage extent (Full/Partial) of all relevant Nodal Protocols that are mentioned in this requirements document.

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

(Full/Partial)

	3.10.4(7)
	Provide the TSPs access to an environment of the ERCOT EMS where the Network Operations madel and results of the State Estimator are available within five minutes of real time
	3.8 (Full)

	16.2.1 (1)d,e,l
	Demonstrate to ERCOT’s reasonable satisfaction that the Entity is capable of performing the functions of a QSE, complying with the requirements of all ERCOT Protocols and Operating Guides, and maintaining a working functional interface with all required ERCOT computer systems.
	3.1 (partial), 3.2 (partial),3.4 partial, 3.5 partial

	16.2.3 (b)
	A QSE applicant shall coordinate with ERCOT and other Entities, as necessary, to test all communications necessary to participate in the market in the ERCOT Region;
	3.1, 3.4 partial

	16.3 (3)
	ERCOT may require that the (Load Serving) Entity satisfactorily complete testing of interfaces between the Entity’s systems and relevant ERCOT Systems.
	3.1, 3.2


6 Sub-Process Coverage

Project Managers are required to identify the coverage extent (Full/Partial) of all Sub-Processes that are mentioned in this requirements document.

	Sub-Process ID
	Sub-Process Name
	Coverage by Requirements

(Full/Partial)
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