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Chapter 1 – Introduction
[image: image2.jpg]The purpose of this white paper is to describe the process for the Network Data Management System (NMMS) to satisfy the future Nodal Market needs. The NMMS shall provide a platform to promote and ensure consistency between the annual planning models, CRR models, and operations model data sets used in the EMS, MMS and OS systems. 
In the current Zonal Market there are no defined rules to correlate and maintain consistency between the different model data sets. ERCOT currently uses AREVA™ software for its real-time operations, and PTI™ software for planning studies. 
The Nodal Protocol defines data inter-relationships for multiple models that must be maintained by ERCOT and Market Participants communicating with ERCOT. The NMMS shall provide a single point of data entry for all models used within ERCOT. The NMMS data shall be used as the building block for all planning and operations models as specified by the Nodal Protocols. The NMMS shall use the current and near future configuration parameters as the base for operations models as well as for planning models. 
To maintain consistency across the ERCOT Nodal Market, a coordinated model development and deployment is necessary. The standard CIM/XML data format with ERCOT specific extensions should be accommodated by all software applications. In addition to coordinated deployment of the base model in standard data format, incremental changes of the base model should be supported. 
Overall, the ERCOT Nodal Market can not operate efficiently and the existing problems can not be solved without a common standard data format and timely coordination of models. All planning, operations and study analysis systems should take advantage of this integrated approach to model data management. Appropriate interfaces between NMMS and other systems (planning, CRR, MMS, EMS, OS) are needed to transfer NMMS model data and propagate model changes across other systems timely. Each of these systems should be capable of loading the NMMS-provided models and incremental changes in CIM/XML data format. 

The main purpose of this paper is to specify interfaces and loading processes for a variety of models to be provided and maintained by NMMS and deployed by other systems provided by different vendors.     
Chapter 2 - Problem Statement
The current ERCOT Network Operations Model provides data and topology for several software applications:

1. Generation System
2. Congestion Management
3. Outage Scheduler
4. State Estimator
5. STNET

6. Contingency Analysis
7. Market Analysis
8. Power Flow

9. SCADA System
Note, all these applications as well as used Network Operations Model are provided by the same vendor. The data transfers are maintained within the same framework supported with customized proprietary technology. 

The current update process typically occurs every other week. The current model editing software permits changes to the Operations Model. This model then is tested in an off-line environment. The Operations Model is then loaded into the Production System. 

The Nodal Protocol requires models for the following ERCOT operational and planning systems: 

· Network Model Management System (NMMS) (supplied by Siemens)
· Energy Management System (EMS) (supplied by Areva)
· Operations Training Simulator (OTS) (supplied by Areva)
· Market Management System (MMS) (supplied by ABB)
· Outage Scheduler (OS) (supplied by ABB)
· Congestion Revenue Rights (CRR) System (supplied by Nexant) and 
· Planning Systems (supplied by Siemens PTI).
The data inter-relationships and consistency between multiple models must be maintained by ERCOT and Market Participants.
Model management is a big challenge of the Nodal Market System. To provide and maintain compatibility, consistency and accuracy of models across these systems is the main subject of this white paper.

Chapter 3 - Solution Description
The NMMS provides a platform to promote and ensure consistency between the planning models, CRR models and Operations Model data sets. It is used by ERCOT Transmission Service Providers (TSPs) to enter descriptions of model changes and by ERCOT staff to update and manage the ERCOT operations model.
The overall process for model data management is illustrated in the following figure:

[image: image1]
Figure 1: Data Modeling Process
The figure above shows the data flow between the NMMS and applications that use model data from it. The following is a description of this data flow for each of the application area.
 NMMS - CRR/Planning System:
NMMS provides to CRR and the Planning System the models for future studies in the PSS/E bus-branch format. The models are built in the Case Builder within the NMMS using the weekly/monthly on-peak/off-peak models as well as outage schedules supplied by OS.

NMMS - EMS/MMS: 

NMMS will produce base models in CIM/XML format. Further model changes are provided in incremental CIM/XML form. It should be possible for the EMS and MMS to import and process the full and incremental CIM/XML data formats. Dynamic derates will be provided by EMS and imported into MMS from there.
NMMS - OS: 
The OS function requires a list of all equipment in the power system model ninety days into the future. The in-service and out-of-service dates and times are provided for each equipment element. Each transmission element includes a list of breakers and switches that must open in order to outage the element. The list of switching elements associated with each branch must be determined in the NMMS.  It will be required that at each end of a branch up to the 1st switching devices be determined. This will be accomplished by a separate product that will post-process the CIM XML model produced by NMMS. The model importing and processing by the OS is specified in a separate White Paper (IDA 0057). 
OS – NMMS: 
The OS provides outage schedules to NMMS. It will be possible to incorporate scheduled outages into the operations model prior to Topology Processing to generate the PSS/E bus/branch model for use by planning and CRR functions.

Chapter 4 – Implementation

Chapter 5 – Summary

Chapter 6 - Additional Information

Here are documents used as references for this white paper:
1. NMMS_Conceptual_System_Design_v1.0.doc
2. PR50142_NMMS_Network Model Management System Requirements v1 3 Appendix.doc
3. TN EMS UseCaseSpecification_DataModelImporter v0 01.doc
4. ERCOT DB Loading through CIM.ppt
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