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The purpose of this document is to describe the editor and data management requirements for the Network Model Management System.
The intended target audiences of this document include the Transition Plan Task Force, the Network Model Group at ERCOT, IT, Business Process Owners, Business Subject Matter Experts that distribute information to the Market and the development groups that deploy information to the Market.
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1 VISION

The purpose of this document is to describe the editor and data management requirements for the Network Model Management System (NMMS). This document will provide an overview of the current capabilities of the existing model editor. Furthermore the document will provide the business requirements of the NMMS to satisfy the future Nodal Market. The NMMS shall provide a platform to promote and ensure consistency between the Planning, CRR (Congestion Revenue Rights), and Operations Model data sets. In the current Zonal Market there are no defined rules to correlate and maintain consistency between the different model data sets. The Nodal Market rules defined multiple inter-relationships that must be maintained per the Nodal Protocols. The NMMS shall provide a single point of entry for model data within ERCOT. The functions that the various models support should only change due to the nature of the Nodal Market requirements. In other words, the NMMS Planning Model shall be used as the building block for the Annual Planning Model(s) requirements as specified by the Nodal Protocols. One distinction needs to be emphasized and that is the NMMS Planning Model shall use the current and near future configuration parameters as the base building block of the Planning Model(s). The intended target audiences of this document include the Transition Plan Task Force, the Network Model Group (NMG) at ERCOT, IT, Business Process Owners, Business Subject Matter Experts that distribute information to the Market and the development groups that deploy information to the Market. The document will be used as a template of requirements to be met by various groups including IT and eventually a vendor.

The NMMS project is intended to provide data management system tailored to the needs and responsibilities of an Independent System Operator (ISO) and ERCOT. Independent System Operators have transmission analysis needs unique to the industry that are not served by software tools traditionally designed to serve vertically integrated utilities.

A short list of the problems encountered by ISOs and ERCOT, in particular, include:

1. An ISO does not own simulated or modeled equipment and is dependent upon 3rd parties to provide data.

2. ISO transmission modeling has a direct economic impact upon Market Participants, and the ISO has a fiduciary responsibility to those participants.

3. Due to the size of ISO modeled systems, the number of network changes is larger than most vertically integrated utilities; and due to the problem listed above, timeliness is more critical. 

4. ISO members have imposed market rules upon the ISO that are must be observed to preserve market integrity.

5. Audit trails for accountability are needed for network changes that were not required for traditional utilities.

6. A financial impact of future year network models has been created, e.g. a CRR, making the creation of auditable network models a requirement.

7. A need that did not exist for vertically integrated utilities for Market Participants (MP) to gain access to power flow models that have been created.

8. Transparency of process and results is required that did not exist for vertically integrated utilities.

To solve these problems, a new tool is required. This tool will require changes in existing network modeling applications to take full advantage of the data sets available from NMMS. ERCOT currently uses AREVA™ software for its real-time operations, and PTI™ software for planning studies. 

2 BACKGROUND
The Operations Model Database is a combination of databases at ERCOT describing the electrical power network within the jurisdiction of ERCOT [Electrical Power Network]. This data is generally referred to as the “Network Operation Model” or “Operations Model”. The current update process typically occurs every other week.

The ERCOT Operation Model provides data and topology for several software applications within ERCOT
These include, but are not limited to:
1. Frequency control.
2. Congestion management.

3. Outage Scheduler.

4. State Estimator.

5. STNET (general term used for study cases within ERCOT).
6. Contingency analysis.

7. Market analysis.

8. Other power system study software including, but not limited to:

A. PowerWorld

B. PTI/PSSE

C. DSA

The Operations Model is converted to a PTI format, and then posted for Market Participants to use.
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. 

This is a labor-intensive process involving the maintenance of many separate databases that makes implementing model updates very time-consuming and, thus, difficult to perform, on a more frequent basis than every other week the current schedule).
The current software and processes used for model updates have the following major drawbacks:

1. No reasonable and practical method for providing variants of the Operation Model to study known or anticipated future Electrical Power Network configurations.
A. A capability is needed to create variations of Operation Model that should be limited only by the ability of the data submitters. These variations would provide the future configuration changes to the Electrical Power Network that can be used to study the Electrical Power Network and analyze future conditions based upon changes being introduced into the Operations Model and/or the Planning Model.
B. Other applications requiring look-ahead studies, including, but not limited to: the Outage Scheduler, would benefit from variations on the Operation Model containing future Projects and/or updates.
2. Does not meet the need for keeping the data consistent between the Planning and Operation models.

3. The model change package used now, i.e. Service Request (SR), submitted by a Market Participant (MP) is communicated over a private connection by the data submitters. The current data link software does not provide the needed flexibility to properly track and report the status of a submitted model change package. Although manual audit trails have been created, they are time consuming and difficult to maintain.
4. User defined validation/semantic rules are not supported by the present editor.

5. The ability to insert quantities of related data, subject to data validation criteria and auditable log file tracking, needs to exist (e.g. if NMG is provided with a change in ownership of devices in the Electrical Power Network, all devices owned need to be selected and changed to reflect the new ownership in a single update versus changing attributes to the devices individually). 
6. With the model editor being used currently, the following database elements cannot be changed within the Operation Model without negatively impacting all of the associated database links, pointers, and indices:

A. Company names.
B. Substation Id.
C. Weather zones.
D. Device ownerships.
E. Device types.
F. Plant controller.
G. Other database elements.

H. This lack of functionality severely impacts the following activities, applications, and data bases:

I. Outage Scheduler.

J. PI Historian.

K. PowerWorld Map.

L. Contingency definitions.

M. One-line diagram displays.

N. Various external databases including, but not limited to: ICCP and Dynamic Ratings.

7. The current model editor does not provide an integrated link with SCADA (ICCP and RTU) data. Managing these links and the constructing of the required data points in the various models are necessary, but difficult due to the large quantity of data flowing into the NMG.

8. The Operation Model and the Outage Scheduler application are presently linked by numerous manual processes. Changes in the Operation Model may cause previously defined outages to no longer be correctly defined in study cases.
9. The current model editor has extremely limited data export capability.
10. There is no permanent unique identifier for each Device within the Modeling Database.

11. There is no ability to queue or manage effectively SRs that did not meet their current in-service date.

12. The Dynamic Elements model that contains the dynamic rating element data is not an integrated part of the Model Database.
13. Special handling and error checking is required when the Operation Model is prepared and moved to the Production System.

14. The Dynamic Simulation Models, including, but not limited: to the Generator, FACTS, and other dynamic simulation model devices and associated attributes used for power system dynamic simulations, are not an integrated part of the Model Database.

3 REQUIREMENTS FOR AN ENHANCED MODEL UPDATE PROCESS
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Figure 1: Overview of Model Database and General Models Generation Process
3.1 General
3.1.1 General Statement of Data Archival

3.1.2 Requirements
1. Training and Documentation

A. Training shall be for provided for all areas of the NMMS system.

This training shall be divided into the following sections:

i. Data submission interface.

ii. Project preparation and test.

iii. The Model Database including the editor and comparison tool.

iv. The Case builder.

v. The CIM Database Builder.

vi. Posting and Notification.

vii. Real-time and Day-ahead Model Update process including the Model Builder.

viii. Interface to application software.

B. Documentation shall be provided to cover each sub-system within the NMMS package.

C. This documentation shall be sufficient to guide trained personnel through the process

2. Model Editor Interface

A. The Model Editor shall permit editing all levels of database parameters.

B. It shall be user friendly and offer “windows” type editing capabilities.

C. There shall be a GUI interface to edit database parameters plus a “flat file” type editor to facilitate editing large amounts of data quickly.

3. System Operator and Data Submittal Interface

i. The System Operator interface shall provide an easily accessible menu to select the listed projects for injection into the Real-time Model.

ii. All actions shall be time-stamped and recorded in a log to indicate the time and date for all actions taken.
3.2 Security

3.2.1 General Statement of Security
3.2.2 Requirements
1. Provide sufficient security so that all unauthorized entry, use, or modifications are prohibited.

2. Meet all ERCOT policies for security.
3.3 Data Archival

3.3.1 General Statement of Data Archival
3.3.2 Requirements
1. The audit trail with, at least, the current and last two years of all model and display update activities and information shall be maintained.
3.4 Data Submittal Process

[image: image3.emf]Model Test System

Accuracy and 

validation  checks

Model Database

●

Tested Operations & Planning Projects

●

Operations Database

●

Planning Database

●

Operations Model

●

Planning Models

●

CRR Models

Project 

approved

to be placed in 

service?

Day-ahead 

Model

Field 

Energization 

Notification

Yes

Application 

Software 

Data 

 Outage 

Scheduler

Case Builder

Resource 

Registration /  

GARF Information

Data submittals, Data request, Reports, Status

No

Day-ahead

Projects

Revised 

contingencies 

& one-lines

Internal Data 

Editor and 

Comparison 

tool

Project 

not placed 

in-service.

Working Database

Prepare and 

check Project

Model 

Builder

Model 

Builder

ERCOT

TO, Planning, and

other data submitters

Posting and 

Notification

MIS and other

CIM Database 

Builder

Study Case

CRR Auction 

Case

Planning 

Case

Real-time 

Model

Production  Database



Figure 2: Data Submittal Process

3.4.1 General Statement of Data Submittal Process

3.4.2 Requirements
To support the Project Verification process, the following capabilities shall be available:

1. Acknowledge, track, and verify, as needed; Projects and associated data as the Projects are processed through the Model Test System.
2. Serve as a feedback loop for the Market Participants that provided the data. 

3. Serve as the conduit for information requests.
The following requirements shall be fulfilled:
4. Automatic receipt acknowledgement provided to the submitting Market Participants for each Project received.

5. The notification and/or audit application(s) to transfer Project status back to the submitting entity, owner(s), and operator(s).
A. As a minimum, the status notifications shall include:

B. Received at NMG or Planning.
C. Complete as submitted to NMG or Planning.
D. Incomplete as submitted to NMG or Planning.
E. Requires additional data with problem report included.
F. Ready for test.
G. Planned in-service date into the Operation Model.

H. Approved for energizing on scheduled date.

I. In-service.
J. Closed.

K. Project requires Operation update
L. Other status as required by NMG or Planning.

6. Status notifications, classification, and sub-classifications shall be rule based.

7. The rules referred to in § 3.4.2. - 6 must be easily editable by the NMG.

8. Automated Replies:

A. After validation, automatically send an acceptance notification or a problem reports to the Market Participants for their processed Projects.
B. Automatically create a problem report for corrective action and notify the Market Participant when correction(s) are due based on the current update cycle.

C. These schedule parameters to be easily edited by the NMG.

9. Reports:

A. Project status reports identifying Projects by station, by Device type, and a comparison of all model changes between two points in time to be supported.

B. As a minimum, all reports to be equipped with export capability to transfer user-selected audit trail data in CSV and/or Excel format.

10. Report Formatting:
A. All reports to have a configurable report printout capability.

B. The format of the printout to depend on the contents of the report.

C. Formats of reports to be definable by the NMG.
11. Time-dated ERCOT defined Project summaries that identify the related database changes for the following internal and external interfaces within ERCOT Operations to be prepared and sent:
A. ICCP/SCADA.

B. PI Historian.

C. Outage Scheduler.

D. Network Contingency Definitions.

E. PowerWorld Map.

F. CRR Network Models.

G. Annual Planning Models.

H. Dynamic Simulation Model.
12. Automatically alert MP and other entities of pending Planning Projects.

13. Data Entry

A. Errors occurring during the Project data entry process to be captured.
B. Reporting on errors to be made available.

Note: 
a rudimentary data entry validation can consist of Id and Device verifications to provide an immediate indication as to the completeness of the submitted information.
14. Incomplete and/or invalid data entries to be noted, and then an error message to be generated describing the data entry problems.
15. Completeness criteria to be defined, maintained, and edited as needed by the NMG.
16. All data entries associated with the incomplete Project to be saved for future modification and submittal utilizing the original Project identification number.

17. A Project to be submitted via a Data Submittal interface that will support the following requirements:

A. Time Related (Format for all times referenced shall be mm/dd/yyyy hh:mm:ss using military time-based methodology).

B. All changes within a Project to be time stamped per the submittal time

C. Include the in-service date and time for the new Device(s).
D. Include the out-of-service date and time for the retired Device(s).

E. Market Participants can submit Projects for planned construction (e.g. transmission, generation, resource, and distribution, as required) for periods as specified by protocols prior to the in-service date.
F. Archive all status notification information and time stamps in such a way to provide a detailed audit trail report of all updates.

G. Data forms to be contained within the Data Submittal Interface with these forms will be editable by the Network Model Group.
18. A Project to be submitted using the pre-defined NMG formats for each Device type

A. These formats will be available from the Data Submittal Interface

B. The NMG shall have access to modify these formats and add additional format documents.
19. Automatically generate a received time stamp for a submitted Project.

20. As a minimum, each Project to include the following information:

A. Generated unique Project Id.
B. Submitter.
C. Submitter classification (Planning, Operations, and others as approved by NMG)

D. Sub-classification:

i. ERCOT Board Approved Project.

ii. Regional Planning Group Approved Project.

iii. Unapproved Planning Project.

iv. Emergency Project.

v. SPS Project.

vi. RMR Project.

vii. Pending PUCT CCN Approval Project.

viii. Pending Project.

ix. TSP Budgeted Project.

x. Long Range Study Project.

xi. Etc.
E. Planned Device in-service/out-of-service date.

F. Appropriate data forms to accommodate introduction of Project.
G. PTI bus number for each changed or new Device.

H. All notes associated with the Project.
I. Project revision number.
J. Project Status.
K. Prerequisite Projects.
L. Outages associated with Project.

M. One-line diagrams associated with the Project before and after changes.
N. CIM/XML format, as used by ERCOT.

O. GPS or GIS coordinates, where appropriate (e.g. new stations).
21. The capability for multiple, simultaneous users to enter data either using the web-based GUI and/or a flat file.

22. The ability to pre-define Project validation criteria and modify criteria by adding new requirements or deleting existing ones.

23. The capability to flag and notify the NMG pre-defined Market Participant(s) responsible for Project corrections.
24. Automatically notify NMG for resubmitted Projects.

25. Ensure that Device identification uniqueness, specifically, but not limited to: Device names, is maintained within the Model Database with business rules for uniqueness as defined by NMG to be incorporated.
26. NMG defined validation criteria to be used to verify consistency within the Model and earlier submitted dependent Projects.
27. NMG defined validation criteria to be used to verify consistency within the following models:

A. Operations.

B. Production.

C. CRR Network.

D. Annual Planning
Criteria shall include:

A. Topology.

B. Equipment.

C. Names.

D. Ratings.

E. Impedances.

F. Other relational attributes.
28. Project and Device validation checks to be easily added, deleted, and edited by the NMG with pre-defined validation criteria to exist and be able to be modified by adding new requirements or deleting existing ones.

29. Various ERCOT groups and/or departments shall be able to import Projects that can be specialized for their needs, e.g. the Planning Group can import Planning Projects to generate an Annual Planning Model.

30. An acceptance response and other defined responses to be sent to the submitting MP with the generated PID and the associated DID – the PID is unique to this Project, the DID is based on the Device(s) in place and is unique to the Device(s) not just the Project.

31. Version tracking shall be available for each Project to permit tracking of updates.
3.5 Project Build and Test Process
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Figure 3: Project Build and Test Process

3.5.1 General Statement of Project Build and Test Process
3.5.2 Requirements
1. The NMMS shall provide capability to manage data models with a sense of in-service time.

The model editing software shall:

A. Allow the building of a time-dated model change Project based on the projected in-service date of the Device(s) in that Project.

B. Provide the tools to audit the scheduled and actual implementation dates for each Project per Protocol requirements for a nodal market.

2. The Projects shall be:

A. Processed by the either the NMG or the Planning Group as determined by the submitter classification.

i. Sub-classifications shall exist with defined rules to manage the Projects based on the sub-classifications. For example, there may be a need to test or review ERCOT Board of Director Approved Projects in a specified timeframe.

Sub-classifications:

a. Regional Planning Group Approved Project

b. ERCOT Board of Director Approved Project

c. Unapproved Planning Project

d. Emergency Project

e. SPS Project

f. RMR Project
B. Inserted into the Model Database for propagation into the appropriate models or cases based on the scheduled in-service date (the “activation date”) or the defined needs of the model.
Examples of models or cases:

i. Operations.

ii. Real-time.

iii. Annual Planning.

iv. CRR.

v. CIM Database Builder.

vi. Etc.

C. Inserted and processed for testing and Case Building as determined by the submitter classification.

D. Identified by a created unique Project identifier (PID) for any period in between the current date and the end of the model update period.

E. Supplied to the MPs in the CIM/XML format used by ERCOT.

F. Verified for sequence validity of all Projects impacted after any move in the scheduled in-service date of a Project.

This includes, but is not limited to:
i. Checking for sequence validity assuming that all existing Projects scheduled for implementation prior to the schedule date of a projected Project take place.
ii. Verifying that the interconnection points of a Project exist.

iii. Verifying that valid breaker/switch devices exist, will be created, or will be deleted in the Project under validity verification.

iv. Verifying that no Device is left one-ended without a specific approval of such a condition.

3. Subject to ERCOT Planning validation, allow the creation of Projects from a conversion of IDEV/Python format files to permit Planning Group input.

4. Allow MP Operations personnel to modify existing associated MP Planning Projects to convert existing data into an Operations Project.

5. Allow for Projects to be converted into an IDEV/Python format file.

6. The ability to designate any node as an Electrical Bus and name it either automatically based on the connected devices or manually.

7. Provide a Model Test System for the testing of Projects.

8. The Model Testing Environment shall include:

A. The Automated One-line Generator Manager (AOGM) software suites.
B. The State Estimator 

C. LMP calculator software with the capability to load test data for running the LMP calculator.

D. Loadflow Software.

E. SCADA

F. Contingency Analysis

G. Contingency files and editor package to build and modify the contingency files.
9. The Model Testing Environment shall have a suitable environment to verify and approve the Projects where:

A. Selectable Projects are integrated with the current Operation Model to test future configurations.

B. The Test Model can be tested in a simulated real-time environment.

10. The capability to transfer real-time data to the Model Test System shall be required. This capability will enable each time-sensitive model change to undergo extensive testing with various applications to verify the accuracy of the Projects. An example of the real-time data required is actual generation schedules.
11. The NMG requires the capability to simulate a real-time environment and run both network security and market applications using the Test Model and the Projects. This will permit the testing of the Test Model and each Project at a user-specified point in time.
12. The Model Test System shall support the following capabilities in addition to individual software suite requirements:

A. Simulate the real-time production environment for testing time-sensitive Operations and Market applications including their external interfaces using network security and market applications.

B. Provide real-time ICCP and SCADA communication interfaces to test the State Estimator results using real-time data uploads.

C. Execute the State Estimator and LMP calculator and provide archival of results with the test Model dataset before the Projects are made available for loading into the Real-time or Day-ahead Models.
D. Perform Load Flow and Contingency Analysis to test the time-dependent aspects of the Test Model and its impact on network security.

E. Validate Projects each time a Project is included or each time the inclusion schedules for the Projects are re-arranged. This is necessary to assure that the remaining Projects are acting on Devices that have remained in the Model Database.

F. Archive all status notification information and time stamps to provide a detailed audit trail of all updates to the Operations and Production Models.

G. Calculate performance statistics, as defined by the NMG, for the Model Updating process.

Statistics to include, but not be limited to:

i. Number of Projects

ii. Status of Projects

iii. Number of definable and editable list of attributes or Devices, such as:

a. Ratings

b. Impedances

c. ICCP points

d. Lines

e. Loads

f. Load schedules

g. Breakers

h. Etc. updated within specified periods.

13. Pre-defined validation criteria shall exist and be able to be modified by adding new requirements or deleting existing ones.

14. SCADA links between the defined Devices and the SCADA database shall be able to be revised using various modeling methods, including:
A. flat file
B. GUI.

15. ICCP data shall be linked to model data via NMG defined triggers including:

A. Project Id.

B. Station.

C. KV level.

D. Company.

E. Device type.

F. Any “filterable” combination of ICCP data and associated equipment attributes to provide granularity.

16. Contingencies shall be able to be extracted for use in other applications including, but not limited to: PTI/PSSE and PowerWorld.

17. A unique transaction Id will be assigned to each Project for status monitoring and audit trail purposes.

18. Time-dated ERCOT defined Project summaries that identify the related database changes for the following interfaces shall be prepared and sent:

A. ICCP/SCADA.

B. PI Historian.

C. Outage Scheduler.

D. Network Contingency Definitions.

E. PowerWorld Map.

F. CRR Network Models.

G. Annual Planning Models.

H. Dynamic Simulation Model.

19. A comprehensive audit trail of all model update activities and the resultant changes; e.g. Device added, modified, or deleted; both to the Operation Model, and to all of the associated databases and external interfaces shall be automatically created.

20. Reporting tools shall be included that allow for custom-defined queries and reports based on the information residing in the audit trail and the Model Database.

21. .In order to preserve and promote the accuracy of the data creating the Operational Model an Automated One-line Generator Manager (AOGM) shall be provided.

22. The AOGM shall be able to support the following:

23. The AOGM shall automatically generate substation and generating plant one-line diagrams based on time-based model data.

A. Only a single drawing shall be required for all applications to utilize.

B. It will be used by all power application software packages, such as, but not limited to the following packages:
i. Current RTNET.

ii. STNET.

iii. SCADA.

24. One time conversion of the existing ERCOT One-line diagrams.

A. The AOGM shall automatically convert the existing ERCOT one-line diagrams.

B. During the automated conversion process, the model editing software shall maintain the position of the Device(s) within the station and the existing ERCOT one-line diagrams. 

25. The AOGM shall have editable and easily definable parameters for building displays.

26. The AOGM shall create a System One-line diagram for any grouping of:

A. The entire Operation Model.

B. Company or Companies.

C. Weather Zone(s).

D. Voltage class(es).

E. Cost-Allocation Load Zone.

27. The AOGM shall use a definable easily editable Device library. 

28. The AOGM shall have the capability to create single or multiple one-line diagrams associated with a Project or series of Projects.

29. The AOGM shall automatically update the System One-line diagram when an individual one-line diagram has been updated or created.

3.6 Model Database
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Figure 4: Model Database

3.6.1 General Statement of Model Database
Network Model (Model) Network Model Database (Model Database)
3.6.2 Requirements
1. Classification of data.

The following data models shall be managed with in the NMMS:

A. SCADA Communication Model (ICCP/RTU).

B. SCADA Model.

C. Generation Subsystem Model.

D. Network Subsystem Model.

E. Contingency Model.

F. Remedial Action Model (SPS/RAP).

G. Dynamic Ratings Model.

H. Planning Models.

I. OTS (Operator Training Simulator) Model.

2. The Model Database is the set of databases that stores:

A. Projects

B. Annual Planning Model
C. CRR Network Model
D. Dynamic Simulation Model
Note: 
the Dynamic Simulation Models include but are not limited to the Generator, FACTS, and other dynamic simulation model devices and associated attributes used for power system dynamic simulations.
E. Operation Model.
3. A unique identifier: 

A. Create a unique identifier (e.g. Device Id or DID) for each new Device within the Project
B. That DID will be the primary identifier for each Device in the Model Database.

C. The Device Identifier shall remain the same for the life of that Device.
D. Confirm that the name listed for each existing Device is unique with respect to all of the other Devices in the Model Database.

E. Based on the listed name of the Device, find or create the DID for each Device within a Project.
F. Add DIDs to the description of Devices
4. The Model Database editor and data exchange application(s) will meet NMG defined Performance Metrics (Volumetrics) and pass the following NMG defined Key Performance indicators:

A. Number of Projects
B. Project In-service date metrics.

C. Device In-service date metrics.

D. Project In-service date moves.

E. Project Revisions.

F. Project Status.

G. Etc.
5. Allow for the Operation Model to be converted into the most current PTI PSS/e .raw format.

6. On request, the generation of the entire system overview and the individual project one-line diagrams with the appropriate data as defined by Nodal Protocols.

7. The Operations Model and the Outage Scheduler application should be directly linked to allow accurate and automatic flow of data between them.

8. The Generator, FACTS, and other device Dynamic Simulation Models shall be exportable in an industry standard format.

9. To support the Project verification process, the Model Database will include the current Operation Model and all completed Projects. The database structure and associated linkages shall be provided.

10. All Devices in the Model Database shall include the following fields in addition to the current existing fields:

A. The DID.
B. Long name.

C. Name abbreviation.

D. Description.

E. Congestion management zone(s).

F. Weather zone(s).
G. Physical address.

H. Owner(s).

I. Operator(s).

J. Contact phone number for owner(s) and operator(s) 

K. PTI bus number(s).

L. Dynamic Rating set(s) where applicable as required by device type.

M. Weather Station(s) where applicable as required to accommodate Dynamic Rating system.

N. Device In-service/Out-of-Service Date(s).

O. Metered end of Device (where applicable).

P. Load Zone (where applicable).

Q. GPS or GIS coordinates of related substations.

R. County name where Device is located.
S. Ten additional group designations to be determined by NMG.
11. Each database name or description field shall be definable up to 128 characters in length.

12. New Device definitions shall be provided.

Such as, but not limited to:

A. STATCOMs

B. Variable Frequency transformer

C. Static Var Compensator

D. Electrical Bus

E. Cost-allocation Load Zones

F. Hubs.
13. All Devices within a station shall be movable, including the ability to move the Device between zones, companies, or station, without deleting or redefining the Device and the associated database linkages.

14. All Test Model data shall be able to be revised using various modeling methods, including:
A. Flat file.

B. GUI.
15. The Model Database shall provide a Temperature Based Dynamic Load Schedule capability and functionality based on defined Weather Zones.
Functionality flexibility shall include the following selection criteria:

A. Weather Zone.

B. Geographically defined area, examples:

C. GPS/GIS coordinates

D. County names(s).

E. Substation.
F. Planning model Load Schedules shall allow the use of ERCOT coincident peak load data and TO (Transmission Operator) coincident peak load data.
16. The Model Database shall accept incremental data as well as batch file changes to rebuild the entire Operation Model or to build Projects. Both editing methods shall be subject to validation and logging.

17. The entire Model Database shall be exportable to a flat file so that extensive modifications can be made to the Operation Model prior to completing a database rebuild process.

18. Selected data, as specified by ERCOT, shall be capable of being exported from the Model Database in the following formats:

A. CIM/XML (as used by ERCOT).

B. Microsoft Access.

C. Microsoft Excel.

D. PSS/E RAW format (selectable versions including most recent available).

E. PSS/E DYRE format for the Generator, FACTS, and other device Dynamic Simulation data (selectable versions including most recent available).

F. Text files.
19. Selected data, e.g. database parameters, can be retrieved from the Model Database by using any of the following criteria:

A. Project Id(s).

B. Date Project is submitted.

C. Market Participant Id(s).

D. Device Id(s).

E. Device Type(s).

F. Device In-service/Out-of-Service Date(s).

G. Long name.

H. Name abbreviation.

I. Description.

J. Congestion management zone(s).

K. Weather zone(s).

L. Physical address.

M. Owner(s).

N. Operator(s).

O. PTI bus number(s).

P. Operator(s) phone number(s).

Q. Owner(s) phone number(s).

R. kV level

S. Metered end of Device

T. GPS or GIS coordinates

20. The following data transfers and formats shall be supported:

A. The importing and exporting of modeling data using CIM/XML format, as used by ERCOT.

B. At a minimum, other data formats shall include:

i. CSV (Guidelines for user friendly CSV file formats will be provided during detailed design).

ii. PTI PSS/E (.raw, IDEV, Python, DYRE).
iii. IEEE Standard,

iv. CIM/XML, as used by ERCOT.

21. It shall be possible to extract, using SQL or an industry standard query language, selected data from the Model Database using any of the following criteria:

A. Project Number(s).

B. Date Project is submitted.

C. Project unique identifier.

D. Market Participant Id(s).

E. Device Id(s).

F. Device Type(s).

G. Device In-service/Out-of-Service Date(s).

H. Device unique identifier.

I. Long name.

J. Name abbreviation.

K. Description.

L. Congestion management zone(s).

M. Weather zone(s).

N. Physical address.

O. Owner(s).

P. Operator(s).

Q. Contact phone numbers for owner(s) and operator(s).

R. PTI bus number(s).

S. kV level.

T. Metered end of Device.

U. Dynamic Rating sets where applicable as required by device type.

V. Weather Station(s) where applicable as required to accommodate Dynamic Rating system.

W. Load Zone where applicable.

X. Areas within or specific sets of GPS or GIS coordinates.
Y. County name.
3.7 Update Real-time Model Process
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Figure 5: Update Real-time Model Process

3.7.1 General Statement of Update Real-time Model Process
Field Energization: notification Project moved to Production Database and to Operations Database.
3.7.2 Requirements
1. Update the Real-time and Operations Models with minimal impact on the execution time and availability.

2. A comprehensive audit trail of all model update activities and the resultant changes; e.g. Device added, modified, or retired; both to the Operation Model, and to all of the associated databases and external interfaces shall be automatically created and available for review.

3. At the completion of each model update cycle, report all of the Real-time and Day-ahead Models changes to the operators at ERCOT in an easily definable summary form.

4. The NMMS shall allow the reversal of a Project or Projects inclusion if inadvertently introduced into the Production System.

5. An additional time stamp shall be added to a Project to reflect when the System Operator activated the model update Projects, and the notification and/or audit application(s) shall record the in-service time stamp and notify the Project submitter through the submitter interface.

6. The Model Database Editor interface shall be used to define scheduled implementation into the Operations, Real-time, and Day-ahead Models with, at least, four options being available.

A. The first option is to be “Schedule”.

B. In this option, time-dated and approved model update Projects are defined l for inclusion in the list displayed to the System Operator. The insertion into the Real-time and Operations Models is always performed manually by the System Operator.
C. The second option is to be “Immediate”.

D. In this option, the approved Projects marked for activation would be displayed on the list for System Operator review. After approval by the System Operator the Project would be inserted into the Real-time and Operations Models at the next pre-scheduled update time. If the pre-scheduled time is each hour, the change selected for “Immediate” would be effective at the start of the next hour.

E. The Third Option is to be the “Event Triggered”.

F. In this option, the approved Projects marked for activation would be placed displayed on the list for System Operator review. After approval by the System Operator the changes defined by the Project would be inserted into the Operations and Real-time Model by an “Event”. The Event and condition of the event would be specified at Project build time. Typical events may be events, such as: “SCADA flow detected”.

G. The forth Option is to be “System Operator Inserted”.

H. If approved by an authorized System Operator, the change would be effective at the start of the next hour or next update period. The System Operator would insert his approval into the list displayed to him. This list will report all scheduled Projects to be placed in service. This report will indicate the trigger method, scheduled time, Project status, and other information about the Project.
3.8 Build Day-ahead Model Process
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Figure 6: Build Day-ahead Model Process

3.8.1 General Statement of Build Day-ahead Model Process
3.8.2 Requirements
1. The Day-ahead Model will be updated as required by Market applications.

2. The Day-ahead model is the Operations Model at 12:01 A.M. plus approved scheduled (dated) Projects for that day plus the scheduled and approved Projects for the next day.

3. The NMMS shall update the Day-ahead Model for the above mentioned business functions with minimal impact on the execution time and availability.
3.9 Internal Data Editor and Comparison Tool
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Figure 7: Internal Data Editor and Comparison Tool

3.9.1 General Statement of Internal Data Editor and Comparison Tool
3.9.2 Requirements
1. Consistent with the testing objectives of the user’s operating group, each user should be able to extract from the Model Database up-to-date and accurate data selectively by or any combination of:

A. Date.

B. Station.

C. Voltage class.

D. Market Participant.

E. Submitter classification.

F. Weather Zone

G. Hub

H. Load Zone

2. Comparisons of the data in the Real-time, Day-ahead, and Operations Models must be easily accomplished. Only the differences would be output to displays and printing.

3. It shall be possible to extract, using SQL or an industry standard query language, selected data from the Model Database using any of the following criteria:

A. Project Id(s).
B. Date Project is submitted.

C. Market Participant Id(s).

D. Device unique identifier.

E. Device Id(s).

F. Device Type(s).

G. Device In-service/Out-of-Service Date(s).

H. Long name.

I. Name abbreviation.

J. Description.

K. Congestion management zone(s).

L. Weather zone(s).

M. Physical address.

N. Owner(s).

O. Operator(s).

P. PTI bus number(s).

Q. Operator(s) phone number(s).

R. Owner(s) phone number(s).

S. kV level

T. Metered end of Device

U. GPS or GIS coordinates

V. Metered end of Device

W. Dynamic Rating sets where applicable as required by device type.

X. Weather Station(s) where applicable as required to accommodate Dynamic Rating system

Y. Load Zone where applicable.

Z. County name.
3.10 Application Software Data Process
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Figure 8: Application Software Data Process

The following application software will be impacted by NMMS:

1. State Estimator.
2. STNET.
3. Outage Scheduler.
4. Contingency Analysis.
5. Dynamic Study Software.
6. MIS.
Known impacts at this time are:

1. Increased length of name and description fields.
2. Topology will be available for periods into the future rather than being limited to the one (present) configuration.
3. Large increase in posted data.
3.11 CIM Database Builder Process
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Figure 9: CIM Database Builder Process

3.11.1 General Statement of CIM Database Builder Process
CIM Database Builder Process: Operations Database plus Projects, as necessary, to meet Market and posting requirements.
3.11.2 Requirements
1. The CIM Database Builder will build a model that includes all Projects (increments) up to the start date. This model forms the starting point for the CIM model of interest.

2. Each individual increment or Project from the start date to the stop date is attached to the build.

3. With the resulting database, a model may be constructed for any period between the start date and the end date.
4. A selection may be made to include outages in the constructed model or to exclude outages.
5. Load and generation will be loaded with default data.

6. The CIM files will be exported in CIM/XML format, as defined by ERCOT, and posted to the MIS according to the table time-line in Section 3.10 of the Nodal Protocols.
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Figure 10: Posted CIM Database Build

3.12 Study Case Builder Process
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Figure 10: Study Case Builder Process

3.12.1 General Statement of Study Case Builder Process
Study Case Builder Process: OTS, Outage Scheduler and other study cases that may be any combination of the Operations Model and future projects including Planning Projects.

3.12.2 Requirements
1. The Study Case Builder shall implement a case from the approved Projects and the selected Operations or Planning Model.
2. The start and end date selected will determine the Projects to be included in the Study or OTS case.
3. Outages may be imported from the Outage Scheduler for the period specified by the start and end dates.
4. The Study Case builder interface will provide detailed selection criteria for the basis of the case.

5. The selection criteria shall include the following:

A. Load Outages for specified date

B. Review outage table and delete selected outages

C. Load selected generation plan

D. Set system load

E. Automatically prepare one-line diagrams and system overview.
3.13 CRR Auction Case Builder Process
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Figure 11: CRR Auction Case Builder Process

3.13.1 General Statement of CRR Auction Case Builder Process
CRR Auction Case Builder Process: prepared from Operations Model, Outages, and selected future projects.
3.13.2 Requirements
1. The CRR Case Builder shall implement a case from the approved Projects and the selected Operations or Planning Model.
2. The start and end date selected will determine the Projects to be included in the CRR case.
3. Outages may be imported from the Outage Scheduler for period specified by the start and end dates.
4. The CRR Case builder interface will provide detailed selection criteria for the basis of the case.

5. The selection criteria shall include the following:

A. Load Outages for specified date

B. Review outage table and delete selected outages

C. Load selected generation plan

D. Set system load

E. Automatically prepare one-line diagrams and system overview.
3.14 Planning Case Builder Process
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Figure 12: Planning Case Builder Process

3.14.1 General Statement of Planning Case Builder Process
Planning Case Builder Process: category assignments permit selection of approved projects, preliminary projects, or other designations.

3.14.2 Requirements

1. The Planning Case Builder shall implement a case from the approved Projects and the selected Operations or Planning Model.
2. The start and end date selected will determine the Projects to be included in the specific case.
3. The importation of outages may be selected for period specified by the start and end dates.
4. The Planning Case builder interface will provide detailed selection criteria for the basis of the case.
5. The Planning Case builder shall output a PTI PSS/e RAW format file and CIM/XML format.

6. The Planning Case builder shall output the PTI PSS/e DYRE file and CIM/XML format.
7. Planning model Load Schedules shall allow the use of ERCOT coincident peak load data or TO coincident peak load data.

8. The selection criteria shall include the following:

A. Load Outages for specified date.
B. Review outage table and delete selected outages.
C. Load selected generation plan.
D. Set system load.
E. Automatically prepare one-line diagrams and system overview.
3.15 Posting and Notification Capabilities
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Figure 13: Posting and Notification Capabilities

3.15.1 General Statement of Posting and Notification Capabilities
3.15.2 Requirements

1. All approved Projects shall be posted on the secure area of the Market Information System (MIS Secure Area) website of ERCOT.
2. The description of the project and a CIM model of the Project will be posted automatically when the Project is approved by the Network Model Group at ERCOT.
3. The data posting will be using the industry data exchange format of CIM/XML, as used by ERCOT.

4. Each schedule or other change to a Project will be posted to the MIS as described above.

5. A CIM Model and incremental updates will be posted according to the Nodal protocol 3.10. This Model is outlined in the section CIM Database Builder Process.
3.16 Market Data Flow
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Figure 15: Non-Summer Market Data Flow B
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Figure 16: Summer Market Data Flow

	Deadline to submit Projects to the NMG

	Model complete and available for Test

	Updated Operations Model testing complete

	Updated Operations Model sent to Production Environment
	Target physical equipment in-service date


	January 1
	February 15
	March 15
	April 1
	Month of April

	February 1
	March 15
	April 15
	May 1
	Month of May

	March 1
	April 15
	May 15
	June 1
	Month of June-August

Summer Model

	June 1
	July 15
	August 15
	September 1
	Month of September

	July 1
	August 15
	September 15
	October 1
	Month of October

	August 1
	September 15
	October 15
	November 1
	Month of November

	September 1
	October 15
	November 15
	December 1
	Month of December

	October 1
	November 15
	December 15
	January 1 of next year
	Month of January of next year

	November 1
	December 15
	January 15 of next year
	February 1 of next year
	Month of February of next year

	December 1
	January 15 of next year
	February 15 of next year
	March 1 of next year
	Month of March of next year


Table 1: Dates for Data Submittals, Model Testing, and Model Posting
4 SIGN OFFS
PMO Review by: 
Date

Business Manager: 
Date

Business Owner: 
Date

Business Owner: 
Date

IT Delivery Manager: 
Date

IT Manager, Computer Application Services: 
Date

PMO Project Manager: 
Date

Business Project Manager: 
Date

IT System Architect: 
Date

Project Owner: 
Date


Date


Date


Date
5 APPENDIX A: ACRONYMS AND TERMS
	Acronym
	Meaning

	AOGM
	Automated One-line Generator Manager software suite

	CIM
	Common Information Model

	CIP
	Critical Infrastructure Protection

	CRR
	Congestion Revenue Rights

	DID
	The unique identifier for a Device in the Operations Model. The Electric Power System consists of devices connected to form a network.

	EMS
	Energy Management System

	ICCP
	Inter-Control Center Communications Protocol

	ISO
	Independent System Operator

	LMP
	Location Market Pricing

	MIS
	Market Information System

	MP
	Market Participant

	NERC
	North American Electric Reliability Council

	NMG
	Network Modeling Group

	NMMS
	Network Model Management System

	NOMCR
	Network Operations Model Change Request

	OTS
	Operator Training Simulator

	PID
	The unique identifier for a Project.

	PTI
	 Power Technologies Institute software (PSSE). Now owned by Siemens

	RTNET
	AREVA Real Time Study Software

	RTO
	Reliability Transmission Operator

	RTU
	Remote Terminal Units, see ICCP

	SCADA
	Supervisory Control and Data Acquisition

	SME
	Subject Matter Expert

	SR
	Service Request

	STNET
	AREVA Load Flow Software Package

	TO
	Transmission Operator

	TML
	Texas Market Link

	UI
	User Interface


	Term
	Definition

	Annual Planning Model
	The data set within the Model Database that is used by Market Participants who participate in producing rolling five year planned additions to the Electrical Power Network

	CRR Auction Model
	The data set within the Model Database that is used by Market Participants who participate in the CRR Auction.

	CIM/XML
	CIM/XML format as described by ERCOT. Schema will be posted to Market Participants.

	Common Information Model
	A conceptual information model for describing management that is not bound to a particular implementation.

There are two parts to CIM: The CIM Specification and the CIM Schema.

The CIM Specification describes the language, naming, Meta Schema, and mapping techniques to other management models, such as: SNMP MIBs and DMTF MIFs, etc. The Meta Schema is a formal definition of the model. It defines the terms used to express the model and their usage and semantics. The elements of the Meta Schema are Classes, Properties, and Methods. The Meta Schema also supports Indications and Associations as types of Classes and References as types of Properties. 

The CIM Schema provides the actual model descriptions. The CIM Schema supplies a set of classes with properties and associations that provide a well-understood conceptual framework where it is possible to organize the available information about the managed environment. 

The CIM Schema itself is structured into three distinct layers: 

1. The Core Schema is an information model that captures notions that are applicable to all areas of management 

2. Common Schemas are information models that capture notions that are common to particular management areas, but independent of a particular technology or implementation. The common areas are systems, devices, networks, applications, metrics, databases, the physical environment, event definition and handling, management of a CIM infrastructure (the Interoperability Model), users and security, policy and trouble ticketing/ knowledge exchange (the Support Model). These models define classes addressing each of the management areas in a vendor-neutral manner. 

3. Extension Schemas represent organizational or vendor-specific extensions of the Common Schema. These schemas can be specific to environments, such as operating systems (for example, UNIX® or Microsoft Windows®). Extension Schema fall into two categories, Technology-Specific areas such UNIX98 or Product-Specific areas that are unique to a particular product, such as: Windows. 

	Test Model
	The data set within the Model Test System that is used to test to proposed Projects.

	Day-ahead Model
	

	Device
	The item representing field equipment that a Market Participant is responsible for that can be added to, changed within, or retired from the Electrical Power Network.

	Electrical Power Network
	The electrical power generators, the stations that house various devices, the transmission lines, the towers and poles that carry the transmission lines, the switching units, the transformers, and other directly related devices that constitute the interconnected power system that is under the operational jurisdiction of ERCOT.

	Inter-Control Center Communications Protocol
	The Inter-Control Center Communications Protocol (ICCP) is the primary protocol used to communicate information between energy control centers that operate SCADA/EMS/DCS systems, and between control center and power generators. In recent years, ICCP has also been used for communications between control centers and remote terminal units (RTU) or substations.

	In-Service date
	Time a device is placed into service

	Market
	The Market is the aggregate of the Market Segments. The Market Segments as defined in Article 2 of the ERCOT Bylaws segments are: 

a. Independent Retail Electric Providers (REP)s, 

b. Independent Generators, 

c. Independent Power Marketers, 

d. Investor Owned Utilities, 

e. Municipals, 

f. Cooperatives, and 

g. Consumers. 

	Market Data
	Data sent to the Market for their planning and modeling projects.

	Market Participants
	An Entity that engages in any activity that is in whole or in part the subject of these Protocols, regardless of whether such Entity has executed an Agreement with ERCOT.

	Model
	A data set from the Model Database representing the topology of the Electrical Power Network.

	Network Model Database
	The set of databases that contain Operation Model and all of the pending Projects and other data needed to create the needed models for the Electrical Power Network.

	Operations Model
	The released data set from the Model Database as the most accurate representation at the moment of release of the Electrical Power Network.

	Operations Model Database
	The data set sent to the Model Database representing the latest topology of the Electrical Power Network.

	Out-of-Service date
	Time a device is removed from service.

	Planning Model
	The data set within the Model Database that is used by the Planning Group of ERCOT. 

	Project
	A packet of information defining a Market Participant’s projected addition, change, or deletion of Devices within the Electrical Power Network that is to go into service at some specific date in the future.
There may be Operation and Planning Projects. Subsets of Operations and Planning Projects may exist.

	Real-time Model
	

	SCADA systems
	Supervisory Control and Data Acquisition (SCADA) networks utilize the Inter-control Center Communications Protocol (ICCP) protocol to run key U.S. utilities.

	Test Model
	The model being used in the Model Test System.

	Station
	A physical footprint represented within the Electrical Power Network that contains Devices.
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� Transmission and Resource data submissions complete per ERCOT Network Operations Model


� Network Operations Model data changes and preliminary fidelity test is complete. The version of the Network Operations Model will be available for Market review and test.


� Testing of the Network Operations Model by Market Participants is complete.


� Updates include changes starting at this date and ending within the same month.





PAGE  


_1200213061.vsd
Internal Data Editor and Comparison tool



_1200213821.vsd
Internal Data Editor and Comparison tool



_1200396496.vsd
Internal Data Editor and Comparison tool



_1200398710.vsd













Model database


Operations Model
Jan 4
(Today)


Jan 6
Project


Jan 9
Project


Mar 5
Project


Feb 24
Project


Feb 4
Project


Jan 12
Project


Feb 1
Project


Dec 12
Project


Aug 7
Project


June21
Project


June 18
Project


June 6
Project


May 16
Project


Apr 6
Project


Desired model: Feb 1 to March 1 (Today is Jan 4)


Build Base model


Operations Model
Jan 4
(Today)


+


Jan 6
Project


Jan 9
Project


Jan 12
Project


Feb 1
Project


+


+


+


=


Base Model


Attach increments


Feb 4
Project


Feb 24
Project


Base Model


+


Feb 4
Project


Covers period from Feb 4 to Feb 23


Base Model


+


+


Base Model


Feb 4
Project


Feb 24
Project


+


Covers period from  Feb 24 to March 1


Covers period from Feb 1 to Feb 4


Add increment


Add increment



_1200214023.vsd
Internal Data Editor and Comparison tool



_1200214314.vsd
Internal Data Editor and Comparison tool



_1200214415.vsd
Internal Data Editor and Comparison tool



_1200213927.vsd
Internal Data Editor and Comparison tool



_1200213302.vsd
Internal Data Editor and Comparison tool



_1200213701.vsd
Internal Data Editor and Comparison tool



_1200213195.vsd
Internal Data Editor and Comparison tool



_1200212427.vsd
Internal Data Editor and Comparison tool



_1200212560.vsd
Internal Data Editor and Comparison tool



_1197262077.vsd

1-½ month later


April 15th




To Market

June Market Data




March 1st







Cut off
(Deadline to submit information to ERCOT)


June 1st





To Production
(Update Network Operations Model Production Environment)


“Summer” Market Data Flow


J-J-A Tested Projects.






J-J-A Projects that have been tested and are not included in the also supplied April 15th Operations Model


Projects to be put into service during the months of June, July, and August.




1-½ month later


February 1st
Projects to be put into service during September

Cut off
(Deadline to submit information to ERCOT)


Projects to be put into service during September


Deadline to submit information to ERCOT


Deadline to submit information to ERCOT


Model complete and available for test


Update Network Operations Model Production Environment



_1200203283.vsd
Internal Data Editor and Comparison tool



_1197262046.vsd
The 15th of two months prior to month X

To Market

Month X
Market Data
(Model complete and available for test)


The 1st of three months prior to month X




Cut off
(Deadline to submit information to ERCOT)


The 1st of month X



To Production








January, February, March, July, August, September, October, November, December Market Data Flow


Tested X Projects






Deadline to submit information to ERCOT


X Projects that have been tested and are not included in the also supplied X-2 15th Operations Model


Projects to be put into service during month X
(X Projects)



Deadline to submit information to ERCOT


Deadline to submit information to ERCOT


Deadline to submit information to ERCOT


Etc.
(Up to 5 years + two months)




Cut off
(Deadline to submit information to ERCOT)


The 1st of one month prior to month X






Cut off
(Deadline to submit information to ERCOT)


The 1st of two months prior to month X






Cut off
(Deadline to submit information to ERCOT)


Projects to be put into service during the next month


Etc.
(Up to 5 years + two months)


Projects to be put into service during the month after next



1-½ month later



1-½ month later


Update Network Operations Model Production Environment


Model complete and available for test



