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Requirements Specification
This Requirements Document is Subordinate To and Compliant with the Texas Nodal Protocols Effective February 2007. 

1. Introduction

The requirements for Texas Nodal market implementation are described in the Texas Nodal Protocols.  This document focuses on elaborating the requirements for Data Models used in the Energy Management System.

This Requirements Specification is a part of the complete set of specification documents for the Texas Nodal market implementation.  For implementation purposes the Texas Nodal market functions are categorized into multiple systems based on clear distinction in functionality.  The Energy Management System is one of these systems.

The EMS requirements are documented in the Texas Nodal EMS Requirements Specification document; supplemented by the following Requirements Specifications:

1. Texas Nodal EMS Data Model Requirements Specification

2. Texas Nodal EMS SCADA Requirements Specification

3. Texas Nodal EMS Dynamic Ratings Requirements Specification

4. Texas Nodal EMS Forced Outage Detection Requirements Specification

5. Texas Nodal EMS Generation Sub-system Requirements Specification

6. Texas Nodal EMS Load Forecasting Requirements Specification

7. Texas Nodal EMS Wind Power Forecasting Requirements Specification

8. Texas Nodal EMS State Estimator Requirements Specification

9. Texas Nodal EMS Network Security and Stability Analysis Requirements Specification

10. Texas Nodal EMS Voltage Support Requirements Specification

11. Texas Nodal EMS Outage Evaluation Requirements Specification

The definitions and acronyms from Section 2 of the Protocols are used in this document as applicable.  Any additional definitions and acronyms are defined in the Texas Nodal EMS Requirements Specification as needed.

1.1 Purpose

The primary purpose of this requirements specification document is to fully describe the external behavior of the Data Models function of the EMS.  It also describes nonfunctional requirements, design constraints, and other factors necessary to provide a complete and comprehensive description of the requirements necessary to design and develop the corresponding software systems.

1.2 Objectives

The objective of this requirements specification is to:

· Specify mutually exclusive and collectively exhaustive set of requirements for Energy Management System
· Ensure that requirements are in compliance with the Nodal Protocols

· Ensure that requirements are traceable to Nodal Protocols, NERC, FERC and any other applicable standards
1.3 Scope

The scope of this document is to elicit requirements for Data Models function of EMS to be in compliance with the Nodal Protocols published in May 2006, NERC, FERC and PUCT guidelines.  However, elaborating requirements that would change the intent of the protocols or proposing a design for the system is outside the scope of this document.  To ensure compliance the designers and developers of the systems are required to read and understand the Nodal Protocols.

Any scope changes to this requirements specification due to alternate design proposals must be driven by Nodal Protocol Revision Request (NPRR) and channeled through Nodal Change Control Board (CCB).  Any scope changes to this requirements specification due to further elaboration, while still being in compliance with Nodal Protocols, must be channeled through Nodal CCB.
1.4 Traceability

All requirements for Data Models function of EMS are traceable to at least one of the following governing documents: Nodal Protocols, NERC standards, FERC guidelines, and PUCT documents.

These requirements are based off of May 2006 version Nodal Protocols and NERC, FERC, PUCT requirements approved as of May 2006.

2. EMS Data Models
The Energy Management System (EMS) is predominately driven by data models used to simulate the behavior of ERCOT System.  The Network Operations Model provides a majority of this data.  In addition the definition of contingencies and network diagrams are used in the EMS.
In general all the data models, except some software application configuration data used to control the behavior of EMS software applications, will be part of Network Model Management System (NMMS).  The EMS, just as the other Texas Nodal systems, will acquire the data models from NMMS and use them in the software applications.  This functional requirement document focuses on addressing the functionality required to support the activities related to data models.

This section describes the proposed scope of EMS Data Model functions and how they integrate into the rest of EMS, and NMMS.
2.1 Proposed System Scope

The scope of EMS Data Models functions is described using a block diagram and description of the processes conducted with in the EMS, as they relate to the Data Models.

2.1.1 Functional Diagram
The diagram in, Figure 1: Functional Diagram of EMS Data Model Process, depicts the scope of EMS Data Model functions.  The process is described in the following sub-section.
2.1.2 Process Description 
The data models and network diagrams are made available by NMMS.  The data includes the model changes that are validated, tested, and approved by ERCOT and its market participants.  These data models and the corresponding network diagrams are received and processed by the EMS model assembly and validation software.  This sub-system of the EMS, will combine the NMMS data with supplementary information provided in file format to create the EMS databases. The supplementary information includes any information not maintained in the NMMS environment such as EMS application software configuration parameters and options.  

The model assembly, validation and upload process will be initiated via the EMS GUI by an Authorized Applications Data Administrator.


The administrator will be able to implement either a base update or an incremental update of the EMS databases. The base model update requires an import of all the NMMS information required to completerly rebuild the EMS models. On the other hand, the incremental update only requires import of the changes made to the EMS models and incorporation of model changes into an exisitng base model. Base model uploads are slow to implement; therefore, they will be attempted not more than once per day. Incremental updates on the other hand, will be implemented on an as needed basis. Any correction needed in an emergency situation can be uploaded into the EMS at any time via an incremental update.     


A base model upload will replace and an incremental upload will update the databases in production for real-time applications. The MPs will be notified following any update of the EMS real-time models.

Similarly, savecases representing time-based future models can be created and updated using the base and incremental upload procedures, respectively. These savecases will be retrieved into EMS study applications for studies looking at future network designs and configurations.

Any network diagram altered to represent a future change of the physical network, will be included in the corresponding savecase archive. 

The upload process will map ICCP points to SCADA,  and all the relevant SCADA points to the network model.  
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Figure 1: Functional Diagram of EMS Data Model Process

2.2 Assumptions and Dependencies

The following assumptions are made in writing these requirements:

A. The Network Operations Model that provides the current physical network definition of the ERCOT System is available to EMS, from NMMS in CIM format.

B. The Network Operations Models that provide the physical network definition of the future representations of the ERCOT System are available to EMS, from NMMS in CIM format.

C. All the supporting data models required by EMS, listed in these requirements, are available from NMMS in CIM format (CIM has been extended for ERCOT purposes to include most of the data required in EMS).

D. All the data models received by EMS fully comply with all the CIM standards and extensions of the common data model.

E. CIM format used to exchange the data from NMMS to EMS is defined and extended to support the EMS Data Models.

F. Format to exchange network diagrams from NMMS to EMS is defined, outside the scope of this functional requirements document.

3. Functional Requirements
The following are functional requirement for EMS Data Model functions.
	Requirement ID
	DM-FR1

	Requirement Name
	Network Operations and Contingency Models

	Protocol Reference
	Sections 3.1.5.1, 3.10.1, 3.10.7, 3.10.8, 5.5.1, 6.5.7.1, IRO 002-0 

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	

	Sub-Process Element Coverage
	

	Description:
A. EMS shall use the following data from the Network Operations Model:

i. Modeling of Transmission Elements and parameters

a. Transmission lines

b. Transmission buses

c. Transmission breakers and switches, including load rollover schemes

d. Transmission and Generation Resource step-up transformers

e. Reactors, capacitors, and other reactive controlled sources

ii. Modeling of Resources and transmission loads

iii. Definition of Special Protection Systems and Remedial Action Plans

iv. Telemetry definition

v. Dynamic ratings definitions

B. EMS shall use the Network Operations Model as follows:

i. All real-time applications in EMS shall use the Network Operations Model that provides the current physical network definition of the ERCOT System.

ii. All study applications in EMS shall use the Network Operations Model that provides the definition of the physical network of the ERCOT System for the target time of study. 
iii. Dynamic ratings shall use the Network Operations Model for the current and future times to support the Real-Time as well as Day-Ahead activities.

C. In addition to the Network Operations Model, EMS shall use the contingency definition data in the real-time and study Network Security Analysis.


	Requirement ID
	DM-FR2

	Requirement Name
	Network Diagrams 

	Protocol Reference
	Sections  3.10.7,, IRO 002-0

	Coverage of Protocol
	Partial

	Traceability to Sub-Process
	

	Sub-Process Element Coverage
	

	Description:
A. EMS shall use the Network Diagrams from NMMS as follows:
i. All real-time applications in EMS shall use the network diagrams that represent the current physical network definition of the ERCOT System

ii. All study applications in EMS shall use the network diagrams that represent the definition of the physical network of the ERCOT System for the target time of study. Any network diagram altered to represent a future change of the physical network, will be included as part of the savecase prepared for studies. 


4. Supplementary Requirements
	Requirement ID
	DM-SR1

	Requirement Name
	Configuration Data

	Requirement Type
	Usability

	Description:
A. EMS data model functions shall maintain EMS software application configuration data for the following applications in a format that can be easily updated via GUI by an authorized Applications Data Administrator, and can be imported and exported in bulk:

i. Alarm definitions and configuration parameters
ii. Process execution configuration parameters

iii. Generation application configuration parameters

iv. Network analysis configuration parameters

v. SCADA application configuration parameters

B. The application configuration data shall be managed and recovered during disaster and failover scenarios.


	Requirement ID
	DM-SR2

	Requirement Name
	Target Applications

	Requirement Type
	Usability

	Description:
A. The data models received from NMMS shall be converted and uploaded to the following applications:

i. ICCP

ii. SCADA

iii. Generation sub-system applications including LFC

iv. Network analysis applications including State Estimator, Network Security Analysis, and Outage Evaluation
v. Dynamic ratings


	Requirement ID
	DM-SR3

	Requirement Name
	Upload Process

	Requirement Type
	Usability

	Description:
A. The upload of data models into EMS shall be possible from GUI and shall be based on roles and permissions of the users.

B. The upload of network diagrams into EMS shall be possible from GUI and shall be based on roles and permissions of the users.

C. GUI will provide information on upload initiation, success and failures


	Requirement ID
	DM-SR4

	Requirement Name
	Data Model Upload Performance

	Requirement Type
	Performance

	Description:
A. The upload of data models into SCADA, and Generation sub-system shall be done in less than a minute.

B. The upload of data models into real-time network analysis application including State Estimator, and Network Security Analysis shall be done in less than 5 minutes.

C. The upload of data models into study network analysis application including Study Network Analysis and Outage Evaluation, for each study time period, shall be done in less than 5 minutes.


	Requirement ID
	DM-SR5

	Requirement Name
	Network Diagrams Upload Performance

	Requirement Type
	Performance

	Description:
A. The upload of network diagrams into SCADA shall be done in less than a minute.

B. The upload of network diagrams into real-time network analysis application including State Estimator, and Network Security Analysis shall be done in less than 5 minutes.

C. The upload of network diagrams into study network analysis application including Study Network Analysis and Outage Evaluation, for each study time period, shall be done in less than 5 minutes.


5. Protocol Coverage

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

(Full/Partial)
	Coverage by Requirements

	3.1.5.1
	ERCOT Evaluation of Planned Outage and Maintenance Outage of Transmission Facilities
	Partial
	DM-FR1

	3.10.1
	Time Line for Network Operations Model Change Requests
	Partial
	DM-FR1

	3.10.7
	ERCOT System Modeling Requirements
	Partial
	DM-FR1

	3.10.8
	Dynamic Ratings
	Partial
	DM-FR1

	5.5.1
	Security Sequence
	Partial
	DM-FR1

	6.5.7.1
	Real-Time Sequence
	Partial
	DM-FR1
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