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1. Overview 

1.1. Development Purpose

The Network Model Management System (NMMS) is used to prepare, manage and provide data models for the following ERCOT operational and planning systems: the Energy Management System (EMS), the Market Management System (MMS), the Outage Scheduler (OS), the Congestion Revenue Rights system (CRR), the Operations Training Simulator (OTS), and ERCOT Planning systems.  It is used by ERCOT Transmission Service Providers (TSPs) to enter descriptions of network model changes and by ERCOT staff to update and manage network models.  The NMMS system helps ERCOT satisfy the requirements of the ERCOT Nodal Protocols, as of the finalized date.
The NMMS will provide a single point of entry and maintenance of the network model topology used by ERCOT.  Central maintenance will improve the accuracy and consistency of the models used by the operational and planning systems, and will thereby help to deliver the benefits of the Nodal Market to all stakeholders.   A subset of the NMMS functionality is made available to a ERCOT Market Participant (MP) with acceptable user permissions as assigned by the ERCOT NMMS Application Administrator.  The complete functionality (or subset there of) is made available for the use of ERCOT staff by the ERCOT NMMS Application Administrator (Other User Roles will be defined during the Detailed Design phase). The NMMS system satisfies the Performance, Sizing, and Security requirements of ERCOT.

Due to differences in informational content, the Network Operations Model Change Request (NOMCR) is divided into three separate possible data submission requests.  First, is the NOMCR which is used to submit changes to the Network Operations Model.  Second is the Planning Model Change Request (PMCR) which is used to submit changes for use in the ERCOT planning models.  Finally, there is the Special Action Model Request (SAMR) which is used to submit operational information including contingency definitions, special protection schemes, line rating methodologies, etc.  All three of these model change requests are subsets of the NOMCR as defined in the ERCOT Nodal Protocols.

1.2. References & Glossary

The documents referenced below form a part of this document and are incorporated by Reference.  Each document listed below is available on the NMMS Sharepoint and will be included with the distribution of this document.

1. COPS P01 ModelManageData_UC_CreateEMSProductionModel_V03.doc – Use Case to Create an EMS Production Model

2. COPS P01 ModelManageData_UC_CreateEMSTestModel_V03.doc – Use Case to Create an EMS Test Model

3. COPS P01 ModelManageData_UC_CreateNOMCR_V0.9.doc – Use Case to Create a NOMCR

4. COPS P01 ModelManageData_UC_ProcessNOMCR_V0.14.doc – Use Case to Process a NOMCR

5. COPS P01.ModelManageData_UC_ProcessContingencyDefinition_V03.doc – Use Case to Process a Contingency Definition List

6. COPS.P01.ModelManageData_UCConvertPMCR2NOMCR_V0.9.doc – Use Case to Convert a PMCR to a NOMCR

7. COPS.P01.ModelManageData_UC_ProcessDynamicRating_V0.3.doc – Use Case to Process a Dynamic Ratings file

8. COPS.P01.ModelManageData_UC_ProcessSAMR_V0.4.doc – Use Case to Process a SAMR

9. COWM.P01.RunDAMarket_UC_CreateDASettlementFile_V04.doc – Use Case to Create a Day Ahead Settlement File that corresponds to a Day Ahead Model

10. COWM.P01.RunDAMarket_UC_CreateMMSDAMModel_V04.doc – Use Case to Create a Day Ahead Model

11. COWM.P04.RunRTMarket_UC_CreateMMSRTModel_V04.doc – Use Case to Create a Real-Time Model for the MMS System

12. COWM.P04.RunRTMarket_UC_CreateRTContingencyFiles_V01.doc – Use Case to Create the Real-Time Contingency Files that corresponds to the Real-Time Model for the MMS System

13. COWM.P04.RunRTMarket_UC_CreateRTSettlementFile_V04.doc – Use Case to Create the Real-Time Settlement File that corresponds to the Real-Time Model for the MMS System

14. COWM.P05.ConductCRRMarkets_UC_CreateCRRContingencyFiles_V04.doc – Use Case to Create a Contingency File that corresponds to the Planning Model for the CRR System

15. COWM.P05.ConductCRRMarkets_UC_CreateCRRSettlementFile_V04.doc – Use Case to Create a CRR Settlement File that corresponds to the Planning Model for the CRR System

16. COWM.P05.ConductCRRMarket_UC_CreateCRRModel_V04.doc – Use Case to Create the Planning Model for the CRR System

17. CPPS.P01.PlanFutureBaseCase_UC_CreatePlanningModel_V0.5.doc – Use Case to Create a Planning Model for the Planning Department

18. CPPS.P01.PlanFutureBaseCase_UC_CreatePMCR_V0.8.doc – Use Case to Create a PMCR

19. CPPS.P01.PlanFutureBaseCase_UC_ProcessPMCR_V0.4.doc – Use Case to Process a PMCR

20. CaseBuilder_L4_V01.vsd – L4 Swim Lane Diagram that graphically defines the Case Builder Processes

21. COPS.P01.ModelManageData_L4_ConvertPMCR2NOMCR_V0.7.vsd – L4 Swim Lane Diagram that graphically defines the PMCR to NOMCR conversion process

22. COPS.P01.ModelManageData_L4_CreateNOMCR_V0.9.vsd- L4 Swim Lane Diagram that graphically defines the Create NOMCR process

23. COPS.P01.ModelManageData_L4_ProcessDynamicRating_V0.1_approved.vsd – L4 Swim Lane Diagram that graphically defines how the Dynamic Ratings files is processed

24. COPS.P01.ModelManageData_L4_ProcessNOMCR_V0.13.vsd – L4 Swim Lane Diagram that graphically defines how a NOMCR is processed

25. COPS.P01.ModelManageData_L4_ProcessSAMR_V0.6_approved.vsd – L4 Swim Lane Diagram that graphically defines how a SAMR is processed

26. CPPS.P01.PlanFutureBaseCase_L4_CreatePMCR_V0.3_accepted.vsd – L4 Swim Lane Diagram that graphically defines the Create PMCR process

27. CPPS.P01.PlanFutureBaseCase_L4_ProcessPMCR_V0.1_accepted.vsd – L4 Swim Lane Diagram that graphically defines how a PMCR is processed

28. NMMS_CSD_Requirements.xls – This document maps the PR50142 NMMS Network Model Management System Requirements into a comprehensive, agreed upon list of functionality
29. Proposal Text Section_Training_NMMS_8_06.doc – This document describes the training plan for the NMMS system. A full NMMS Training Plan is under development by the NMMS team with the assistance of Siemens.
A complete Glossary is provided in Appendix E.

1.3. Design Approach

The NMMS is based on existing Siemens SHIMM and MOD products with configuration, integration and project enhancements. Figure 1 shows the Conceptual System Design of NMMS. 
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Figure 1 - NMMS Conceptual System Design

The NMMS is made up of the following major components:

1. (NEW) Project Tracker & Coordinator (PTC)

2. (NEW) NOMCR repository

3. (NEW) PMCR repository

4. (NEW) SAMR repository

5. Operational Model Manager (SHIMM)

6. Planning Model Manager (PTI-MOD)

7. CIM/XML – PSSE conversion (Topology Processing)

8. (NEW) Time Based Operations Models

9. (NEW) Time Based Planning Models

10. (NEW) Case Builder

11. (NEW) Market Participant Interface

12. (NEW) ERCOT Staff Participant Interface

Each major component is briefly described below.

Project Tracker & Coordinator
The Project Tracker & Coordinator (PTC) includes functionality which allows the user to describe construction projects or any changes to the network model parameters, and to perform some validation of submitted projects.   Construction projects may be described in the format of a Network Operations Model Change Request (NOMCR), or as a Planning Model Change Request (PMCR). Additional descriptive information of an operational nature may be submitted through a Special Action Modeling Request (SAMR).  Also included are Report Generation and Project Status Notification functionality. Project Status Notification sends an email to notify the ERCOT Model Coordinator of the submission of a new project and sends an email to notify the submitter of a project that the status of one of his projects is changed.  PTC will also contain a dashboard facility where the list of submitted and saved projects with their status is displayed.  Each project with its associated files will be put in a specified directory to be picked up for posting to MIS as required. This directory will be managed by ERCOT. 

NOMCR repository

Information is stored in the PTC database which allows coordination and tracking of projects which affect the operations model.  NOMCR details in the PTC database include information such as the project classification, project statuses (e.g. submitted, approved, completed, rejected etc.), and project summaries.  This information supports project tracking and coordination functions and operational model changes.

PMCR repository
Information is stored in the PTC database which allows coordination and tracking of planning projects which affect the planning models.  The PMCR details in PTC database contain information such as the project classification, project statuses, and project summaries to support project tracking and coordination functions and the planning model changes.

SAMR repository

Information will be stored in the PTC database which allows coordination and tracking of SAMR projects. The database will contain information such as the project classification, project statuses and project summaries. Each SAMR is processed as a Binary Large Object (Blob) and may contain contingencies, Remedial Action Plans, Remedial Action Plans Conditional, Mitigation Action Plans, and Special Protection Systems.

Operational Model Manager

The Operational Model Manager is based on the Siemens Shared IMM (SHIMM) product.  It contains the database to support operational network models, a Dataset Management Service that is capable of producing time based operations models, and services that import/ export models in CIM XML/RDF bulk, partial, and incremental formats.  Other services provide validation of entered data, maintenance of an audit trail, and report generation.   An extended Name Service is included.  An Automatic Display Generation Service is also included which allows the user to generate one-line diagrams for selected substations.

The Operations Model Manager component is used to produce the operations models used by the Energy Management System (EMS), the Operations Training Simulator (OTS), the Market Management System (MMS), and the Outage Scheduler (OS).

Planning Model Manager (MOD)
The Planning Model Manager is based on the Siemens PTI Model on Demand (MOD) product.   MOD includes the capabilities to manage multiple planning projects and to produce and manage multiple time-based planning models.  

The Planning Model Manager produces the planning models used by the Congestion Revenue Rights (CRR) system and the planning system used by ERCOT staff planners as well as the creation of Annual Planning Models and other models used by SSWG.  These models are produced in PSS/E formats.

CIM/XML -PSSE conversion
The CIM/XML to PSSE conversion modules convert selected time based operations models to planning models.  The operations models are in CIM/XML format and the planning models are in Siemens PTI PSS/E format.  The conversion module includes the ERCOT defined rules that guide the production of PSS/E models with respect to the representation of lumped or distributed loads and generation, and the representation of stations with single buses or multiple busses connected by zero impedance links (Topology Processing).  Additional rules may be applied prior to case finalization. 

Time Based Operations Models

Time Based Operational Models are CIM/XML files containing the entire network model including the current Operational Model and the selected NOMCRs. They are generated by the Case builder based on the user selection of approved NOMCRs which are then applied to the latest base Operations Model.   Selected Outages can be applied to the Operational Model.

Time Based Planning Models
The Time Based Planning Models are PSS/E files stored in a file system for access by other systems or users.  The Case Builder allows the user to select PMCRs to be included in the creation of the Planning Model using the Planning Model Manager.

Case Builder

The Case Builder module coordinates functionality of the other NMMS modules to produce the time based solutions. For example a new Operations Model may be produced by selecting the date/time of a desired model.  Case Builder coordinates the production of the selected operations model using the features of the NOMCR database, the current operations model and the Operations Model Manager.  As another example, a new planning model may be produced by selecting the date/time of a desired model.  Case Builder coordinates the selection of the appropriate NOMCRs, the current operations model and constructs a time based operations model.  Case Builder then selects the appropriate PMCRs and produces the desired planning model in PSS/E format. 

Please refer to the Create Planning Model Use Case for additional information.

Market Participant Interface
The Market Participant Interface shall provide a limited subset of the capabilities of NMMS which allow the Market Participant, with proper cyber security credentials and NMMS user permissions assigned by the ERCOT NMMS Application Administrator, to view and enter new NOMCRs, SAMRs and PMCRs. The limited subset is optimized to streamline the creation and upload of the description of projects to the NMMS using a single point of entry. The user may create a NOMCR by using an interactive GUI, or may upload a CIM/XML RDF incremental file to NMMS.  The user may also upload an already created PMCR in PSS/E formatted files through the Market Participant GUI.

A user will have access to a set of functionalities using the Market Participant UI to enter data changes and to perform phase one validation prior to submittal. Furthermore each Market Participant will be provided access to a subset of the entire data in the Network Operational Model, based on the pre-defined ownership.  Additional functionality in the Market participant interface includes a project status and notification dashboard that allows for a summary filterable view of all submitted projects and statuses as well as current postings and reports. 

The Market Participant Interface is integrated with ERCOT cyber security measures, such as the use of digital certificates and identity management.

ERCOT Staff Interface
The ERCOT Staff Interface shall provide the full functionality of the NMMS.  The ERCOT NMMS Application Administrator may also define limited subsets of functionality to go with the various roles of ERCOT staff. The ERCOT Staff Interface is used by ERCOT Operations and Planning Personnel and onsite MPs. [comment: will ERCOT be assigning MPs this kind of access through some certification process?]]
1.3.1. System functional capabilities

The Functional Capabilities of NMMS are detailed in the attached NMMS_CSD_Requirements.xls file (reference 28), which maps the PR50142 NMMS Network Model Management System Requirements into a comprehensive, agreed upon list of functionality. The functionality is grouped into the following major functional areas:

· Project Tracker and Coordinator

· Operational Model Manager

· Planning Model Manager

· Case Builder Functionality

· Market Participant Interfaces

· ERCOT Staff Interface

· Information Posting and Archiving

· Contingency file editor and contingency file manager

· SPS and RAP file manager

· Outage Schedule Manager

· ICCP Data Maintenance

· Report Generation

· TestBed of Siemens Software

1.3.2. Data Flow Overview

Figure 2 illustrates the Data Flow Diagrams between NMMS and the other ERCOT Operations and Planning Systems.   
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Figure 2 - NMMS Data Flow
Please refer to the Process NOMCR Use Case (Reference 4).

Please refer to the Process NOMCR L4 Swim Lane Diagram (Reference 24).

NMMS is used to prepare models that are used in the Test Environment and the Planning Environment.  Models that have been successfully tested in the Test Environment are transferred into the Production Environment according to the Database Timeline described in the ERCOT Protocols.   NMMS prepares models for the following ERCOT systems:

Nodal

· EMS/OTS (supplied by Areva)

· MMS (supplied by ABB)

· OS (supplied by ABB)

· CRR (supplied by Nexant)

· Planning Applications (supplied by Siemens PTI)

One common high level data flow is as follows.  Please refer to the arrows in Figure 2:

1. The ERCOT Market Participant (Transmission Service Provider) submits a description of a candidate construction project or model parameter changes.  The construction project is sent as a PMCR to NMMS.

2. ERCOT Staff Planners retrieve the PMCR, evaluate the PMCR in the Planning Environment and approve the PMCR.

3. The ERCOT Market Participant converts the approved PMCR to a NOMCR, according to the ERCOT Timeline.  The NOMCR is validated with Level 1 validation.

4. ERCOT Model Coordinator evaluates the NOMCR with Level 2 validations.

5. ERCOT Model Coordinator evaluates the NOMCR using the Siemens Dispatcher Power Flow for Level 3 validation.

6. Level 4 validation consists of ERCOT Model Testers transfer of the entire network model (including a set of NOMCR’s) to the Test Bed  where it is evaluated using a copy of the Siemens TNA suite (Dispatcher Power Flow, Security Analysis, and State Estimator).

7. Level 5 validation consists of ERCOT Model Testers transfer of the entire network model (including a set of NOMCRs) to the Test Environment where it is evaluated using a copy of the AREVA EMS software.

8. At the scheduled date a network model is prepared with the scheduled NOMCRs, and ERCOT Model Testers transfer the tested model to the EMS group to be moved to the Production Environment.

Another common high level data flow is as follows.  Please refer to the arrows in Figure 2:

1. The ERCOT Market Participant submits a NOMCR, according to the ERCOT Timeline.  The NOMCR is validated with Level 1 validation.

2. ERCOT Model Coordinator evaluates the NOMCR with Level 2 validations.

3. ERCOT Model Coordinator evaluates the NOMCR using the Siemens Dispatcher Power Flow for Level 3 validation.

4. Level 4 validation consists of ERCOT Model Testers transfer of the entire network model (including a set of NOMCR’s) to the Test Bed  where it is evaluated using a copy of the Siemens TNA suite (Dispatcher Power Flow, Security Analysis, and State Estimator).

5. Level 5 validation consists of ERCOT Model Testers transfer of the entire network model (including a set of NOMCRs) to the Test Environment where it is evaluated using a copy of the AREVA EMS software.

6. At the scheduled date a network model is prepared with the scheduled NOMCRs, and ERCOT Model Testers transfer the tested model to the EMS group to be moved to the Production Environment.

Supporting information is included in the referenced Use Cases and the L4 Swim Lane Diagrams (references 1-27). This information follows the conventions of the Rational Unified Process (RUP) as practiced at ERCOT.

1.3.3. Design Constraints

The following design constraints are recorded at this time:

· NMMS is based on an early delivery of the Siemens SHIMM product version 2.0 plus selected project enhancements.

· The NMMS is also based on the Siemens PTI MOD product.

· NMMS runs on the Oracle 10g RDBMS. 

· NMMS Oracle 10g RDBMS runs on AIX (see also assumptions).

· NMMS Applications  run on Windows Server 2003.

· NMMS phase 1 must be delivered according to ERCOT schedule.

· The Interface to the EMS/MMS will be based on the IEC 61970 part 301 (CIM) and part 452 (CPSM).

· The interface to the MMS will be based on the IEC 61970 part 301 (CIM), part 452 (CPSM) and the CIM/CME.

· The interface to the CRR is based on the Siemens PTI PSS/E formats.

· The interface to the Outage Scheduler is based on the on the IEC 61970 part 301 (CIM) and part 452 (CPSM).

· High Availability is implemented via Windows Clustering and Oracle Failsafe. 

· NMMS will be integrated with the existing ERCOT cyber security measures, including use of digital certificates, single sign on, and identity management.

· NMMS will use the existing ERCOT Storage Area Network for archiving the data files of the RDBMS as well as the produced model files for the different subsystems.

· The Siemens IMM product is based on Microsoft IIS.

· The Siemens MOD product uses Microsoft Server and Apache/Tomcat.

· As part of the development of NMMS, Siemens will integrate these products.

1.3.4. Assumptions

The following assumptions are recorded at this time:

· Siemens will specify the hardware configuration necessary to support the NMMS.
· ERCOT will have the option to procure the hardware configuration specified by Siemens.
· Siemens will specify any 3rd party software platform products needed for NMMS.
· ERCOT will have the option to procure the 3rd party software platform products specified by Siemens.
· The initial load of NMMS will use the model data currently in the AREVA EMS, as well as any other existing model information maintained by ERCOT deemed necessary for the function of the ERCOT Market.  
· ERCOT will be responsible to load the NMMS initial data base.
· The model data prepared by NMMS will be stored in a file system where they can be accessed by the operational systems:  EMS, MMS, OTS, OS, CRR, and system planning.
· The activation or population of the operational systems EMS, MMS, OTS, OS, CRR and planning’s systems is not in the scope of the NMMS.

· ERCOT will supply all the disk subsystems and tape backup units (if necessary) to support NMMS, including the backup and archival functions. 
· The ERCOT NMMS team assumes that model data for the OTS can be derived from the EMS.  No separate model will be prepared for the OTS.

· The NMMS will export the EMS model as a CIM/XML RDF model with the extensions needed by Areva.  

· The NMMS will export the ICCP data definitions which relate ICCP measurements to the Network Model, as part of the CIM/XML RDF model exchange files.  ERCOT will post process these files to create the CSV files necessary for loading on an Access database and the Areva OAG system.

· The base SHIMM product uses Oracle 10g on the Windows platform.  ERCOT’s technical preference is to use Oracle 10g on AIX.  Siemens will start validating base SHIMM on the AIX platform as soon as ERCOT initiates this contract and as soon as the AIX H/W is available at the Siemens factory.

· The NMMS work will start with the Oracle running on Windows until such time that the validation of SHIMM on AIX is complete and has reached a maturity level that would not handicap the NMMS development work or jeopardize NMMS delivery date.

· Work needs to be completely integrated with the rest of NMMS before PreFAT at the Siemens factory.  At that time Siemens will only support Oracle on AIX for ERCOT.

· NMMS will be integrated with ERCOT’s cyber security processes.  We anticipate that these will include:  PKI, digital certificates, Identity Management, and single sign on.   Siemens assumes that ERCOT will be responsible for integration of the NMMS Active Directory with ERCOT’s Identity Management System.  Siemens will assist ERCOT with the integration.

· As part of the development of NMMS, Siemens will integrate these products to provide a seamless user interface experience.  New features of the User Interface will be developed based on HTML/Java/Javascript on the Apache/Tomcat, Windows.   

· The features of the Graphical Editing will be made available to Market Participants via Citrix products.

· ERCOT will supply licenses for Citrix products to the Market Participants.

· NMMS will provide the data required for the Information Posting and Archiving functions to a set of folders to be defined during the project.  The actual posting from these folders is outside the scope of this project and will be done by ERCOT.

 

1.4. Delivery Mechanism & Schedule

To meet ERCOT requirements for the NMMS to be in production in January 2009  (“single entry model GO LIVE”), Siemens proposes a phased approach to implementation, testing and on-line operation of NMMS. Each phase  will enable ERCOT and selected Market Participant(s) to become more familiar with the NMMS  functions and will allow early detection of variances. Early detection and correction of these variances will reduce budget and schedule delays for NMMS. 

The NMMS project is divided into three phases and three sub-phases (please also refer to Figure 3):   

Phase 0: delivery by November 2006

Phase 1A: delivery by February 2007

Phase 1B: delivery by April 2007

Phase 1C: delivery by July 2007

Phase 2: to be determined during Phase 1.
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Figure 3 - Delivery Schedule (Phase 1A - 1C)

With each software delivery, appropriate hardware will need to be setup and configured at ERCOT so that maximum usage of the software can be achieved.

The PreFAT and FAT will be done as it is indicated in the above diagram.  The limited market trials and SAT will start upon successful completion of ERCOT FAT. Currently the schedule allows up to 5 months for this work. However with the proposed incremental system delivery, ERCOT will effectively have an additional 10 months of NMMS testing. This will provide a much better chance of success during market trials and SAT. NMMS warranty will start on April 2008 and will last for a period of 1 year.

A schedule for software training needs to be worked out with ERCOT staff.

Phase 2 will consist of any change orders mutually agreed to by ERCOT and Siemens.  We suggest that work on Phase 2 start in the first quarter of 2008.  

2. Functional Specification 

2.1. Function 1: Project Tracker and Coordinator

2.1.1. Traceability to Requirement(s)

The Project Tracker & Coordinator (PTC) satisfies the requirements listed in the PR50142 NMMS Network Model Management System Requirements.  The PTC, along with other modules will satisfy the requirements listed in the Appendices 2 & 3 of the PR50142 document.  Please see the NMMS_CSD_Requirements.xls file (reference 28) for further details.
2.1.2. Introduction

The Project Tracker & Coordinator (PTC) includes functionality, which allows the user to describe construction projects and model parameter changes.   Construction projects may be described in the format of a Network Operations Model Change Request (NOMCR), a Planning Model Change Request (PMCR) or as a Special Action Modeling Request (SAMR). Each submitted project is maintained in PTC along with its status. Initially whenever a project (NOMCR, SAMR, PMCR) is submitted by a MP, an email notification is sent by PTC to the ERCOT Model Coordinator (ERCOT MC) about the submission of the project and an email acknowledging receipt is sent to the MP. After submission, whenever the status of the project is changed by ERCOT or by the MP, an email notification is sent to all concerned persons (submitter, ERCOT MC). In the case of PMCRs, email notifications are sent to the MP (submitter) and to designated MP Operational contacts responsible for conversion of PMCRs to NOMCRs at specified times. Details are specified in corresponding use cases.

Please refer to the Process NOMCR Use Case (Reference 4)

Please refer to the Convert PMCR to NOMCR Use Case (Reference 6)

A report is generated and maintained in PTC for tracking the data changes in each NOMCR, PMCR, and SAMR project.

Report Generation and Project Status Notification functionality are included in the PTC.

2.1.3. Inputs

The inputs to the PTC include PMCRs, SAMRs and NOMCRs.  Additional inputs to the PTC include the NOMCR CIM/XML Incremental Files and information, which describes the NOMCR or PMCR. This information is entered by the Market Participant through the Market Participant Interface.  Other inputs may be prepared by Market Participants (e.g. TSPs) using Siemens PTI PSS/E applications and saved as RAWD, IDEV and Python files on their desktop computers.   These files are then uploaded to NMMS. 

2.1.4. Processing

NMMS performs Level 1(auto) validation upon submittal.  Level 2 validation is performed upon receipt by ERCOT MC of NOMCRs.  Information passing these validation tests are uploaded and stored in NMMS. PMCRs will be validated at the time of entry into the system only if the PMCRs are created using MOD.  Other methods of submission will require the ERCOT planner to validate the PMCR. SAMRs are stored as a BLOB in the database. For SAMRs, no validation is envisioned unless it is a Contingency List. For Contingency lists, the validation will be done with Level 3 Validation of the related NOMCR. 

2.1.5. Outputs

The outputs include the status of PMCRs, SAMRs and NOMCRs.  The user can define and receive reports on the status of NOMCRs and PMCRS within the scope of defined access rights. The PTC outputs include notification of the change in status of PMCRs, SAMRs and NOMCRs to affected parties including parties with multiple ownership of equipment agreements.  
2.2. Function 2: Operations Model Manager

2.2.1. Traceability to Requirement(s)

The Operations Model Manager, together with the other components, satisfies the requirements listed in the PR50142 NMMS Network Model Management System Requirements, Appendices 5, 6, 7, and 8.  

Please see the NMMS_CSD_Requirements.xls file (reference 28) for a detailed discussion of these requirements. 
2.2.2. Introduction

The Operational Model Manager is based on the Siemens SHIMM product.  It contains the database to support operational models, a Dataset Management Service that is capable of producing time based operations models, and services that import/export models in CIM XML/RDF bulk, partial, and incremental formats.  Other services provide validation of entered data, maintenance of an audit trail, and report generation.   An extended Name Service is included.  An Automatic Display Generation Service is also included which allows the user to generate one-line diagrams for selected substations.

The Operations Model Manager component is used to produce the operations models used by the Energy Management System (EMS), Operations Training Simulator (OTS), the Market Management System (MMS), and the Outage Scheduler (OS).
2.2.3. Inputs

The Areva EMS data will be used to initially populate the NMMS.  This load will be performed at a time scheduled by Siemens and ERCOT.  To complete this operation, a set of conversion filters will be created that will read the EMS data and import it into the NMMS database. This set of filters will be re-usable such that this load may be repeated as needed.  The execution of these filters and the actual loading of the NMMS database will be completed by ERCOT personnel to ensure that future loads can be completed as needed.  ERCOT will validate that the initial load is a repeatable process and data is consistent after the initial load.  Additional data outside of the Areva EMS, such as Dynamic Ratings and Electrical Bus information shall be provided to Siemens and Siemens will prepare a batch loading method to load this data into the NMMS database.  ERCOT will be responsible for the execution of the batch load and will ensure it is repeatable and the load is validated.  

The creation of the conversion filters and the loading of the Areva EMS are not included in Statement of Work 3 (SOW3), and will be the subject of a future Statement of Work.
2.2.4. Processing

The Operations Model Manager performs the process necessary to support Level 1, and Level 2 validation.  It also supports global validation and consistency testing.  The Operations Model Manager supports import/export of all model data including the base data for CRR and Planning.
2.2.5. Outputs

The outputs of the Operations Model Manager include the following Time Based Models:

· EMS/OTS model:  This is a Production Model (includes Network, SCADA, Generation, ICCP Models) in CIM/XML RDF format with extensions, and an as-built text file detailing information used to build the model.

· MMS model:  This is a Network Model in CIM/XML RDF format with extensions, and an as-built text file detailing information used to build the model.

· OS model:  This is a Production Model (includes Network Models) in CIM/XML format, and an as-built text file detailing information used to build the model.

· Standard CIM/XML RDF CPSM models and an as-built text file detailing information used to build the model.
· Hub and Pricing nodes definitions in a CIM/XML RDF file to support Settlement. 
· Outage definition as CIM/XML RDF files.
The Operations Model Manager also supports output of the following data:

· Response to Ad Hoc Queries.
· ICCP data as part of the CIM/XML RDF files (contains linkage information).
· Contingency Files.
· SPS, RAP, RAPC, MAP, Files.
· Dynamic Ratings File.
· Settlement Data Files.
2.3. Function 3: Planning Model Manager

2.3.1. Traceability to Requirement(s)

The Planning Model Manager, together with the other components, satisfies the Requirements listed in the PR50142 NMMS Network Model Management System Requirements, Appendix 5, 6, 7, and 8.

Please see the NMMS_CSD_Requirements.xls file (reference 28) for a detailed discussion of these requirements. 
2.3.2. Introduction

The Planning Model Manager is based on the Siemens PTI Model on Demand (MOD) product. MOD includes the capabilities to manage multiple planning projects and to produce and manage multiple time-based planning models.  

The Planning Model Manager produces the planning models used by the Congestion Revenue Rights (CRR) system, Annual Planning Models, and the planning models used by ERCOT staff planners, as well as any other planning models required by SSWG.


2.3.3. Inputs

The inputs to the Planning Model Manager consist of a base case network in CIM XML/RDF or PSS/E format, and one or more PMCRs.  The base case network is derived from the Operations Model Manager.  The PMCRs are input by the Market Participants as PSS/E IDEV, Python, or RAWD files or through the MOD GUI.
2.3.4. Processing

The Planning Model Manger includes processing to set up the base case and one or more incremental change cases.
2.3.5. Outputs

The outputs of the Planning Model Manager are the Annual Planning Models, CRR models, planning models as required by both ERCOT and SSWG planners, and the CIM/XML RDF files used in the generation of the CRR model.  These models in are the most current PTI PSS/E formats as specified by ERCOT.

2.4. Function 4: Case Builder

2.4.1. Traceability to Requirement(s)

The Case Builder satisfies the Requirements listed in the PR50142 NMMS Network Model Management System Requirements, Appendices 12, 13, and 14.

Please see the NMMS_CSD_Requirements.xls file (reference 28) for a detailed discussion of these requirements.
2.4.2. Introduction

The Case Builder module coordinates functionality of other modules to produce a network model for the user selected case.  For example a new operations model may be produced by selecting the date/time of the desired model.  Case Builder coordinates the production of the operations model using the features of the NOMCR database, the current operation model and the Operations Model Manager. As another example, a new planning model may be produced by selecting the date/time of the desired model.  Case Builder coordinates the selection of the appropriate NOMCRs, the current operations model and constructs a time based operations model. Case Builder then selects the appropriate PMCRs, and uses the Planning Model Manager to produce of the desired planning model in PSS/E format. 

Several other choices are available to the user to create time based models including the ability to select NOMCRs and PMCRs, contingencies from the contingency definition library, dynamic ratings based on temperature, SPS/RAPs/etc., and outages from the Outage Scheduler for inclusion in the time based model.

2.4.3. Inputs

The inputs to the Case Builder are the user entered date/time of the desired case.   User may manually select the projects after initial filtering based on date/time.
Supplemental input to the Case Builder is the selection of contingencies, outage schedules, temperature for Dynamic Ratings and SPS/RAPs/etc.  A user will have the option to include contingencies and outages that are valid for the date/time of the desired case. A user will be allowed to select contingencies and outages for inclusion in a case. Displays will present contingencies and outages currently in the database which are available for use.  The user will be able to select all contingencies with a single selection.  Once the “Select All” option is chosen, the user can then deselect individual contingencies. 
2.4.4. Processing

Case Builder constructs a network model for the requested case.  This includes the selection of the Base Case, and the optional inclusion of outages and contingencies that will be in effect at the selected time/date.  The contingencies and outages are not physically linked to the model that is created.  The only association that exists between the model and the outages and contingencies is the date that is entered by the user.  The outages and contingency lists created are based on the date entered for the model creation.

2.4.5. Outputs

The outputs of the Case Builder include the following:

· EMS/OTS Operational Model

· MMS Model

· OS Model(s)

· CRR Model(s)

· Annual Planning Models
· Planning model
· CIM Model
· Contingency Lists
· Dynamic Ratings File
· SPS & RAP Lists 

· Internal ERCOT models as needed for RMR, short term Planning,  (CIM XML/RDF CPSM files)

· As-built text file detailing information used to build the model
2.5. Function 5:  Market Participant Interface (MPI)

2.5.1. Traceability to Requirement(s)

The Market Participant Interface, along with other modules, satisfies the Requirements listed in the PR50142 NMMS Network Model Management System Requirements, Appendix 2.

Please see the NMMS_CSD_Requirements.xls file (reference 28) for a detailed discussion of these requirements.
2.5.2. Introduction

The Market Participant Interface includes a limited subset of the capabilities of NMMS which allow the Market Participant, with proper cyber security credentials and defined NMMS application user permissions, to view and enter new NOMCRs, SAMRs, and PMCRs.   The limited subset of MP capabilities is optimized to streamline the creation and upload of changes to the NMMS using a single point of entry. The user may create a NOMCR or SAMR by using the interactive GUI, or may upload an already created CIM/XML RDF incremental file to NMMS.  The user may upload an already created IDEV or Python file as part of a PMCR, or may create a PMCR using the Market participant GUI. In this process the user may use his own software to create an IDEV, Python file or RAWD file and then upload this file through the NMMS Market Participant GUI.  Alternatively, the user may choose to use ERCOT’s MOD software to create and validate the IDEV or Python files.   

Individual Market Participants will have defined limited subsets of functionality assigned by the ERCOT NMMS Application Administrator; i.e., modify equipment based on ownership, etc. 

The Market Participant Interface is integrated with ERCOT cyber security requirements including the use of digital certificates and identity management.

2.5.3. Inputs

The inputs to the Market Participant Interface are highly optimized GUI screens which allow the Market Participant to create and upload NOMCRs, SAMRs and PMCRs.  The Market Participant Interface represents a subset of the capability of the ERCOT staff interface.

The following figures show the sample screens for such a Graphical User Interface.  Additional details will be provided as part of detailed design.
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Figure 4 – Market Participant User Interface PTC - Overview
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Figure 5 – Market Participant User Interface PTC – Correction of existing NOMCR
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Figure 6 – Market Participant User Interface PTC - New SAMR
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Figure 7 - User Interface PTC - New PMCR
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Figure 8 User Interface PTC ‘Select Projects’

2.5.4. Processing

The Market Participant Interface includes processing to accomplish Level 1 validation.

2.5.5. Outputs

The outputs of the Market Participant Interface include reports indicating the successful/not successful submittal of a NOMCR, SAMR or PMCR.  (Reason codes might be a good method to indicate the successful/not successful reporting.)
2.6. Function 6: ERCOT Staff Interface

2.6.1. Traceability to Requirement(s)

The ERCOT Staff Interface partially satisfies the Requirements listed in the PR50142 NMMS Network Model Management System Requirements, Appendices 2-15.  It is the primary user interface of the NMMS system.

Please see the NMMS_CSD_Requirements.xls file (reference 28) for a detailed discussion of these requirements.
2.6.2. Introduction

The ERCOT Staff Interface shall provide the full functionality of the NMMS.  The ERCOT NMMS Application Administrator may also define limited subsets of functionality to go with the various roles of ERCOT staff.  The ERCOT Staff Interface is used by ERCOT Operations and Planning Personnel.

2.6.3. Inputs

The inputs to the ERCOT Staff Interface includes all the same capabilities of the Market Participant Interface plus the GUI required to use the NMMS in the ERCOT Staff Roles.  The exact inputs that are allowed from this interface includes any topology changes to the model, any graphics templates or any validation rules. 

2.6.4. Processing

The ERCOT Staff Interface is used by the ERCOT staff to utilize the functionality of NMMS.  It includes use of the PTC, the Operation Model Manager, the Planning Model Manager, the contingency file editor and manager, the Outage Schedule manager and the Case Builder.  The ICCP manager will be included in this interface.
2.6.5. Outputs

The ERCOT Staff Interface includes the following outputs:

· Notification of successful data entry

· Errors and warnings for data entry

· Presentation of results of validation checking

· Reports and Notifications.
2.7. Function 7:  Posting and Archiving

2.7.1. Traceability to Requirement(s)

The Information Posting and Archiving function satisfies the Requirements listed in the PR50142 NMMS Network Model Management System Requirements, Appendix 15 and in the relevant ERCOT Nodal Protocols.

Please see the NMMS_CSD_Requirements.xls file (reference 28) for a detailed discussion of these requirements.

2.7.2. Introduction

The Information Posting and Archiving function supplies the data to the posting and archival system. NMMS will generate a folder based on date/time and status of all projects and store all the projects submitted in that folder. The actual posting of the projects from this folder to MIS secure area is outside the scope of NMMS.

2.7.3. Inputs

Model Data, NOMCRs, PMCRs, SAMRs.
2.7.4. Processing

The NMMS system produces the reports, files, and summaries on a daily basis.  These items are stored in a file system which is accessed by the ERCOT Posting and Archival System.

2.7.5. Outputs

The outputs of the Information Posting and Archiving function include the followings:

· NOMCRs (CIM/XML RDF formats)

· PMCRs (CIM/XML RDF or IDEV, Python or RAWD formats)

· SAMRs (stored as BLOBs in the database and when posted to the MIS secure web site or sent to a requesting system, these files will be in Word, Excel, or ANSI text format sent by the Market Participant)

· Annual Planning Models (PSS/E formats)

· Daily Operations Models (CIM/XML RDF formats)

· CRR Models (PSS/E formats)

2.8. Function 8:  Contingency List Manager

2.8.1. Traceability to Requirement(s)

The Contingency List Manager satisfies the Requirements listed in the PR50142 NMMS Network Model Management System Requirements, Appendix 13. 

2.8.2. Introduction

Contingencies can be included in the creation of a time based model. Contingency descriptions are included with SAMRs.  During the submission of NOMCRs (SAMRs), the owner must select the corresponding SAMR (NOMCR) that contains the appropriate contingency list. The validation of this SAMR with Contingency List is done on the Level 3 validation of the associated NOMCR using the TestBed with Siemens software (TNA). ERCOT staff personnel will enter the contingency descriptions using the contingency editor. Contingencies can be validated and tested before becoming available for inclusion in a Case Builder selection. Contingencies will have a date/time associated with them to indicate when the contingency can be included in a case. 

2.8.3. Inputs

Contingencies are initially loaded to NMMS (TNA) from the Areva EMS in CSV format. The initial load of base contingencies will be responsibility of ERCOT.  These contingencies make up a set of base contingencies.  Changes to the list of base contingencies are added by Market Participants and/or ERCOT Staff via SAMRs. Contingencies will be specified in a master/detail data format. The master data contains information regarding the overall contingency. The detail data will specify specific equipment/facilities that are included in the contingency. The Master (contingency summary) data can be associated with multiple facility outages (multi-facility contingency). 

SAMRs will include the following general information for defining a contingency:

· Contingency Title 

· Transmission Owner Name(s)

· Transmission Operator Name(s)

· Transmission Element ID(s)

· Station Name(s)

· Voltage Level Name 

· Equipment Name(s)

· Switch Name(s)

· Equipment Type(s)

· Effective start date/time

· Effective stop date/time

Contingency definition data is provided in an ASCII file with the SAMR. ERCOT Model Coordinators will manually enter the new contingency data using the Contingency Editor associated with the Testbed of Siemens software (TNA). The Contingency Editor provides basic validation of the equipment names/ID’s as the contingency definition is entered. The contingency editor places the contingency definition data into a working area until it is ready for transfer to the active area. 

2.8.4. Processing

Further validation of the contingency list can be performed by loading the contingency list into the Siemens Contingency Analysis application. Contingency Analysis will perform a power flow simulation of the contingency whose results can be reviewed. 

Once a contingency is ready for activation it is moved from a working area to the active contingency area. Contingencies in the active area are available for selection by users of the Case Builder. Contingencies can be included for the date/time selected for the case being created. The effective date/time associated with a contingency definition is the key for including a contingency with a case.

2.8.5. Outputs

The Contingency List Manager produces a list of validated contingencies that can be used with the Case Builder. Those cases that require contingency list information can select contingencies for inclusion. A Contingency List Manager user display will list contingencies in the database. Case Builder will request contingencies and a CSV file will be created for inclusion with the production (network, SCADA and generation) model being created by the Case Builder, and is made  available for use by other systems:

· EMS

· MMS

· OS

· CRR

· Planning

2.9. Function 9:  SPS/RAP List Manager

2.9.1. Traceability to Requirement(s)

The SPS/RAP List Manager satisfies the Requirements listed in the 50142 NMMS Network Model Manager System, Appendix 5.

2.9.2. Introduction

SPS/RAPs can be included in the creation of a time based model. SPS/RAP descriptions are included with SAMRs. ERCOT Market Participant personnel will enter the SPS/RAP as free form text as a SAMR.  This text will be saved as a Binary Large Object (BLOB) and included with time based models. 

2.9.3. Inputs

SPS/RAPs are defined via SAMRs. SPS/RAPs will be specified in a free format. SPS/RAP will include:

· SPS/RAP Title 

· Transmission Owner Name(s)

· Transmission Operator Name(s)

· Transmission Element ID(s)

· Station Name(s)

· Voltage Level Name 

· Equipment Name(s)

· Switch Name(s)

· Equipment Type(s)

· Effective start date/time

· Effective stop date/time

. 

2.9.4. Processing

Validation of the SPS/RAP list can be performed by ERCOT personnel by manual process.

2.9.5. Outputs

The SPS/RAP List Manager produces a list of SPS/RAPs that can be used with the Case Builder.
2.10. Function 10:  Outage Schedule Manager

2.10.1. Traceability to Requirement(s)

The Outage Scheduler Manager satisfies the Requirements listed in PR50142 NMMS Network Model Management System Requirements Appendix 12, 13, 14. 

2.10.2. Introduction

Outage Schedules can be included in the creation of a time based network model. Outage schedules will be provided by the Outage Scheduler system. New or modified outages will be sent to NMMS for processing by NMMS before becoming available for inclusion by the Case Builder.
2.10.3. Inputs

Outage schedules will be sent to the Outage Schedule Manager once a day by the Outage Scheduler system. Outage schedule records from the Outage Scheduler system will be available in a CSV format file.
2.10.4. Processing

Further validation of the outage schedule can be performed by loading the schedule into the Siemens Power Flow application. The power flow will simulate the outage after which results can be reviewed. 

Once an outage is ready for activation, it is moved from a working area to the active outage schedule area. Outages in the active area are available for selection by users of the Case Builder. Outages can be included for the date/time selected for the case being created. The effective date/time associated with an outage definition is the key for including an outage with a case.

2.10.5. Outputs

The Outage Schedule Manager will maintain a list of outage schedules that are available for use by the Case Builder. An Outage Schedule Manager display will be available for viewing valid outage schedules. The Case Builder will provide an interface for selecting outages for inclusion in a case.

2.11.  Function 11: ICCP Data Definitions

2.11.1. Traceability to Requirement(s)

The ICCP Data Definitions satisfy the Requirements listed in PR50142 NMMS Network Model Management System Requirements Appendix 3, and additional new requirements communicated to Siemens by ERCOT during the Statement of Work. 

2.11.2. Introduction

ICCP Data definitions allow the mapping of ICCP measurement data to measurement sources in the network model.  These definitions are needed so that ICCP measurements can be exchanged between ERCOT and Market Participants.
2.11.3. Inputs

The IEC 61970 part 452 CIM Network Model Exchange Specification describes how the Common Power System Model (CPSM) supports data exchange via ICCP. The CPSM model includes a Measurement Class that is associated with the Power System Resource Class.  This association allows a particular SCADA measurement to be related to location in the network model where the measurement is collected.  

When entering a NOMCR, the Market Participant also enters the following data related to project:

· Unique Local SCADA Reference Identifier (MP EMS SCADA name)

· ICCP Object Identifier 

· Data source identifier

· System supplying ICCP data

This information is included in the CIM/XML RDF file in accordance with the rules defined in the CPSM standard. It describes data that is sent from the MP to ERCOT with the NOMCR.

ERCOT staff may also enter through NMMS the following data:

· Unique Local SCADA Reference Identifier (ERCOT EMS SCADA name)

· ICCP Object Identifier 

· Data source identifier 

· System supplying ICCP data (ERCOT)

This information is also included in the CIM/XML RDF file in accordance with the rules defined in the CPSM standard.  It describes data that is sent from ERCOT to the Market Participant.

2.11.4. Processing

The NMMS system processes incoming CIM/XML RDF files: bulk files, incremental files and partial files.   Processing includes checking that the XML file is well formed and obeys the proper system of the RDF definition used by the CPSM.  Processing also includes validation rules derived from the CPSM or CIM UML models. 

After the initial bulk load of NMMS, individual NOMCRs are processed as they are submitted and added to the model.  The NMMS also includes processing to export time based models in CIM/XML RDF format.

2.11.5. Outputs

ICCP data definitions are exported from NMMS in the formats of the IEC 61970 part 452 CIM Network Model Exchange Specification as bulk, incremental, or partial formats.  These CIM/XML RDF files are post processed and converted to CSV files by an ERCOT supplied post processor and loaded into the AREVA OAG ICCP system.

2.12. Function 12: Report Generation

2.12.1. Traceability to Requirement(s)

Report Generation satisfies the Requirements listed in PR50142 NMMS Network Model Management System Requirements Appendix 5, and additional new requirements communicated to Siemens by ERCOT during the Statement of Work.

2.12.2. Introduction

Report Generation allows ERCOT Staff to obtain summary and detailed information about data models and projects.
2.12.3. Inputs

ERCOT staff may select predefined, “canned” reports or may use the NMMS data dictionary and SQL to define and produce customized reports.

2.12.4. Processing

Report Generation includes predefined reports.  The Change Request Report only will be included in Phase 1.  The remaining ERCOT required reports will be defined and implemented in Phase 2.

2.12.5. Outputs

The outputs of the Reports Generation function include the following:tion:

Predefined reports

Customized reports

2.13. Function 13:  TestBed of Siemens Software

2.13.1
Traceability to Requirement(s)

The TestBed of Siemens Software satisfies the Requirements listed in  PR50142 NMMS Network Model Management System Requirements Appendix 3, and additional new requirements communicated to Siemens by ERCOT during the Statement of Work.

2.13.1. Introduction

The TestBed of Siemens Software is used by the ERCOT Staff to perform Level 3 and Level 4 Validation of NOMCRs and Network Models before Level 5 Validation Testing with the Areva Software.
2.13.2. Inputs

The inputs to the Testbed of Siemens Software include Time-Based Network Models.

2.13.3. Processing

The TestBed of Siemens Software includes the following standard Siemens (EMA) products 

· Dispatcher Power Flow

· Study State Estimator

· Study Security Analysis.

2.13.4. Outputs

The Outputs of the Testbed are available to ERCOT staff in tabular formats which support Level 3 and Level 4 as per the attached use cases.

3. Interfaces  

3.1. Hardware and Software Interfaces

Interfacing systems run on their own hardware and there are no dependencies with any other systems except the network storage device.

The NMMS software will interface to the operations and planning systems within ERCOT: 

· EMS,

· MMS,

· CRR,

· OS,

· Planning,

· MIS, and

· OTS. 

The interface with these systems is done through file based packages or deliveries (multiple files are contained in a package or delivery) in a manual process. The packages are placed in pre-configured or pre-determined folders on the network storage device.

The interfacing systems are able to access the network storage and retrieve the package or delivery.

The NMMS software also interfaces to the users with  Citrix for use of the Graphics Designer.  The rest of the NMMS software uses either Citrix or a thin client. 

The NMMS system requires the posting of information regarding Project Status to an MIS site, and the interface will be utilized through the means of a file/folder based transfer.

The files are processed and posted on the MIS site by an independent mechanism.

There are no tightly coupled software interfaces between the NMMS system and the other ERCOT systems. All files are generated thru a manual process and manually transported to their target systems via a network storage device.  All information exchange is done through a network storage device that can be accessed by the external systems.
3.2. Services Interfaces

NMMS does not depend on any external services and it does not provide any external service interfaces to other ERCOT systems.  All files are generated thru a manual process and manually transported to their target systems via a network storage device.  

3.3. Database Interfaces

NMMS does not depend on any database interfaces from any external system nor does it provide a database interface to any external systems.  
3.4. Licensing Requirements

Please see SOW 2 for information on licensing.
4. Supplementary Specifications  

Removed by request of ERCOT Integration and Design Authority (IDA) due to security risks
5. Appendix A - Documentation  

Removed by request of ERCOT Integration and Design Authority (IDA) due to security risks
6. Appendix B - Hardware Configuration Overview  

Removed by request of ERCOT Integration and Design Authority (IDA) due to security risks
7. Appendix D - Hardware List of Deliverables

Removed by request of ERCOT Integration and Design Authority (IDA) due to security risks
8. Appendix E – Glossary

BLOB – Binary Large Object

CIM – Common Information Model

CME – CIM for Market Extensions

CPSM – Common Power System Model

CRR – Congestion Revenue Rights

CSD – Conceptual System Design

CSV – Comma Separated Values

DAM – Day Ahead Model

DMZ – Demilitarized Zone

EMA – Siemens Division that offers NMMS Solution

EMS – Energy Management System

ERCOT – Electric Reliability Council of Texas

ERCOT MC – ERCOT Model Coordinator

FAT – Factory Acceptance Test

GUI - UI – Graphical User Interface – User Interface

H/W – Hardware

ICCP – Interface Control Center Protocol

IDEV – PSS/E Planning Change File

IIS – Internet Information System

IPSec – Internet Protocol Security

IMM – Information Model Manager (Siemens Product)

LAN – Local Area Network

MAP – Mitigation Action Plan

MIS – Management Information System

MMS – Market Management System (ABB Product)

MOD – Model On Demand (PTI product)

MP – Market Participant

NLB – Network Load Balancing

NMMS – Network Model Management System

NOMCR – Network Operations Modeling Change Request

OAG – Open Access Gateway (Areva ICCP product)

ODBC – Open Database Connectivity

OM – Operational Model

OP – Operational Project

OS – Outage Scheduler

OTS – Operator Training Simulator

PM – Planning Model

PMCR – Planning Model Change Request

PP – Planning Project

PTC – Project Tracker and Coordinator

PTI – Power Technologies, Inc.

PSS/E – Power System Simulator for Engineering (PTI Product)

RAP – Remedial Action Plan

RAPC – Remedial Action Plan Conditional

RDBMS – Relational Database Management System

RDF – Resource Description Framework

RMR – Reliability Must Run

RT – Real-Time

RUP – Rational Unified Process

SAMR – Special Action Modeling Request

SAT – System Acceptance Test

SCADA – Supervisory Control and Data Acquisition

SHIMM – Shared IMM (Siemens Product)

SID – System ID (in Oracle)

SOW – Statement of Work

SP – SAMR Project

SPS – Special Protection System

SQL – Sequel Query Language

SSL – Secure Socket Layer

S/W – Software

TCP/IP – Transmission Control Protocol/Internet Protocol

TNA – Transmission Network Applications (Siemens product)

TP – Topology Processor

TSP – Transmission Service Provider

UAT – User Acceptance Test

UML – Unified Modeling Language

VPN – Virtual Private Network

XML – eXtensible Markup Language

9. Appendix F - Training  

A full NMMS Training Plan is in development by the NMMS team with the assistance of Siemens.
10. Appendix H - Functional Dimensionality and System Performance

	# NOMCRs history 
	3000/yr x 1year
	3000

	# NOMCRs in future
	3000/yr x 2 years
	6000

	# PMCRs history
	1000/yr x 1 year
	1000

	# PMCRs in future
	1000/yr x 5 years
	5000

	SAMRs history
	300/yr x 1 yr
	200

	SAMRs in future
	300/yr x 2 yrs
	600

	Number of NOMCRs to update Generation/Loads
	4 per year x 1yrs in future 
	40

	Number of PMCRs to update Generation/Loads
	4 per year x 4 yrs in the future
	40

	Number of TSPs
	60
	60

	Number of revisions per NOMCR
	10
	10

	Number of Market Participant Users (citrix or thin client) Concurrent

(Operations + Planning)
	
	200

	Number of ERCOT (thick client) users Concurrent

(Operations + Planning)
	
	25

	Number of Operations Models for Outage Scheduler
	1 model per day x 100 days in the future
	100

	Number of ERCOT staff model testers
	
	6

	Number of simultaneous model validation runs
	
	4

	Number of test users (for licensing)
	
	10

	Number of lines with dynamic ratings
	
	6000

	Number of buses
	
	Initial 5,500  

	
	
	Ultimate 10,000

	Number of Transmission Lines
	
	Initial 7,000 

	
	
	Ultimate 10,000

	Number of Contingencies
	
	Initial single 7000

	
	
	Initial multiple  2000

	
	
	Ultimate single 10,000

	
	
	Ultimate multiple 4,000

	Number of Generating Units
	
	800

	Number of PF Save Cases
	10/ user x 10 users
	100

	Number of Canned Reports.  
	
	10

Siemens will provide access to database so ERCOT can develop other reports.
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