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1 
Overview

Current ERCOT Operating Guide (5.1.6) defines the need for creation of databases to perform tests to determine the adequacy of the bulk power system when stimulated by external forces.  ERCOT Nodal Protocol 3.10.2 states the need for Annual Planning Models to contain information consistent with ERCOT’s Network Operations Model.  The process defined by this whitepaper will specify the use of the Network Model Management System (NMMS) and the Information Model Manager (IMM) as the repository for facility data, the Topology Processor (TP) as the translator for creation of base topology, and Model on Demand (MOD) for the addition of planned projects and tuning.  The end result of this process will be Annual Planning Models that are consistent with facilities modeled in other databases within ERCOT.  The following is a description of possibility to construct cases that are required by Protocols, consistent with NMMS topology, useful for planning studies and flexible for updates.  
Goals of this white paper:
· A defined process for building Annual Planning Models
· Stimulate creativity in streamlining processes utilizing the newest systems available

· Provoke thought about the limitations of our current process in building planning models

· Provide Annual Planning Models in accordance with ERCOT Protocols, SSWG Procedures and NERC Standards

2 Definitions and Acronyms
2.1 Definitions

PROFILE
    Information submitted by TSPs to turn devices on/off or set the different values for these devices, such as capacitors

STD_PMCR
    PMCRs created to add elements that are not being processed correctly through the Topology Processor

TOPOLOGY
    The arrangement of the network, such as busses and lines

2.2 Acronyms
ALDR

    Annual Load Data Request

DSA

    Data Set A

DSB

    Data Set B

GR

    Generation Resource
IMM

    Information Model Manager
MOD

    Model on Demand

NERC

    North American Electric Reliability Corporation 

NMMS

    Network Model Management System

NOIE

    Non Opt In Entity

NOMCR
    Network Operations Model Change Request

PLWG

    Planning Working Group

PMCR

    Planning Model Change Request

PSSE

    Power System Simulator for Engineering

RARF

    Resource Asset Registration Form

RAWD

    Raw Data

SSWG

    Steady-State Working Group

TP 

    Topology Processor

TSP 

    Transmission Service Provider

WGR

    Wind Generation Resource

3 Topology Processor Output

ERCOT staff is to provide the details of how the Topology Processor maps NMMS database to a PSS/E basecase.
4 Case Construction
New systems are in place to construct cases.  The following is a description of process to construct cases that are required by Protocol, consistent with NMMS topology, useful for planning studies and flexible to updates.  
4.1 Topology Processor Output Validation
The output of TP shall be found to be modeled electrically consistent with existing facilities.  Each TSP is to compare the TP output to internal databases to validate the model before it may be used to seed MOD for case creation.  ERCOT staff shall be the responsible party for any facility shown to be owned in NMMS by an entity other than a public utility.  Individual TSPs shall be responsible for their facilities.  The topology shall be validated to be an accurate representation of the data in NMMS.  If inaccuracies are found, a NOMCR is to be submitted to ERCOT to update NMMS.  In addition, a NOMCR-pending PMCR shall be submitted in MOD to update the topology of the seed case.  Once the TP output with any needed NOMCR-pending PMCRs is shown to be valid it may be used to seed MOD for construction of Annual Planning Models. 
Description of methodology for construction Annual Planning Models using MOD may be found in Planning Model Design Guidelines & Expectations (aka ERCOT MOD user’s manual).
4.2 Data Submission

4.2.1 ERCOT Responsibilities 
4.2.1.1 Generation
Protocol requires GRs to submit “as-built” data in the form of RARF to ERCOT for repository and dissemination.  It is therefore expedient for ERCOT staff to retain the responsibility for the correct modeling of GR data in addition to the dispatch thereof except for those NOIEs who dispatch their own.  ERCOT staff will submit the data for all machines and plants required for PSS/E to solve.  ERCOT staff will maintain a spreadsheet of GR Points-of-Interconnection in which TSPs will submit bus numbers for ERCOT staff to use when submitting generator data.  ERCOT staff will populate the Remote Bus field used in PSS/E as the designated Point-of-Interconnection with the TSP.  The Vschedule field is the only required field that ERCOT staff does not need to populate.  The Vschedule field will be provided by the TSPs.
4.2.1.2 Dispatch

ERCOT staff currently bears the responsibility of dispatching generations in the Annual Planning Models for all generation except for generation owned by NOIEs.  ERCOT staff will provide a generation profile in each pass during case construction to dispatch generation except for NOIEs.  A profile will be submitted for each case that is to be constructed.
4.2.1.3 Topology

All facilities owned by GR’s will be submitted and validated by ERCOT staff.  This includes privately owned collection and transmission facilities and self serve generation.
4.2.2 TSP Responsibilities
4.2.2.1 Load 
It is necessary that TSPs provide load data for each year in which a case is to be constructed.  The load data is to be submitted into the MOD environment in the form of a Load Profile.
4.2.2.2 Topology

Transmission facilities owned by any TSP is to be validated by that TSP.  Any errors found during validation of the TP output will be corrected in NMMS via a NOMCR.  A NOMCR-pending PMCR will be submitted during the validation to correct the TP output.
Once the TP output has been uploaded into MOD to seed the case construction, a PMCR will be submitted for each planned project known by the TSP.  It is imperative to include the energize date in the PMCR.  The energize date is used to filter PMCRs for the correct year’s case.  Only projects that have not been energized may be submitted during case creation.  If a PMCR includes a reactive device or load, the device/load may be modeled but the value of the device/load must be submitted in the Load profile or Device Control profile.
4.2.2.3 Devices

A device control profile will be submitted for each case that is being constructed.  The device control profile is meant to set the value of reactive devices and insure they are in-service.  The device control profile will change the Binit field only.  Any devices that need to be added to the topology should be included as a NOMCR-pending PMCR or project PMCR.
4.3 Tuning

Tuning is to be performed by TSPs by uploading device control PMCRs that set the Vschedule field in PSS/E.  Vschedule is set using a Device Control profile which is separate from the aforementioned Device Control profile.
4.4 Posting
5 Case Updates

Annual Planning Models are required by ERCOT Protocols and must be updated regularly.  Currently, Idevs are used to update timing for planned projects and to correct inaccuracies in the data.  NMMS is the new database that will have the most up to date information available.  A system is already in place to make corrections to this data.  If incorrect data for the existing system is found in the Annual Planning Models, the inaccuracies must be alleviated using NOMCRs, which will be submitted to ERCOT to update NMMS.  In addition, a NOMCR-pending PMCR shall be submitted in MOD.  Furthermore, MOD allows the update of timing for planned projects by editing PMCRs.  Because this powerful software is available to SSWG, effort should be applied in modifying our approach to updating cases.  The following is an outline of how the new case update process could be observed.

Annual Planning Models are to be updated utilizing MOD and the original TP seed case and including the most recent profiles submitted.  Section 4 describes the construction of cases using the output of the TP and MOD to submit planned projects.  MOD is to be used for case updates as it is already seeded with a TP output and all necessary profiles and PMCRs have been included.  
5.1 Data Submission

5.1.1 ERCOT

Any updated RARF information and private network as described in 4.2.1.1 is to be submitted by ERCOT staff.   If a new dispatch is required, members of SSWG will be consulted so profile changes can be prepared if needed.
5.1.2 TSP

Any PMCR submitted during case construction may be edited during case updates.  New projects that require a PMCR may be submitted during case updates.  

5.2 Tuning

Generally tuning is not performed during case updates.  However, should tuning be required for an acceptable case, one pass is to be completed with no additional PMCRs added.  Tuning is to be completed as in case construction.

5.3 Posting
6 Schedule

6.1 Construction
ERCOT Protocols require Annual Planning Models for five future years.  SSWG has built fourteen cases to provide seasonal cases for ERCOT stakeholders to use for various studies.  To continue building fourteen cases in two sessions a seed case will be required at each session.  Updating of cases will need to be completed using Idevs or similar as the original seed case will no longer be available.  Other options have been proposed to avoid using Idevs.  The systems that are in place, NMMS, TP and MOD, streamline the process and consideration should be taken to apply engineering creativity to work smarter not harder.  With a solid process, MOD can be the database of planned projects and profiles that allow off peak cases to be constructed quickly and easily in lieu of a formal case that ERCOT posts.  As planners, scaling of load and generation is common place in our studies.  Separate models with this scaling are not a necessity nor are they required by Protocols.
A more streamlined possibility is to limit the number of cases.  The cases can be constructed in one session and updates can be completed using MOD.  If the process is defined clearly and followed explicitly, other off-peak cases can be downloaded for analysis but will not be required for posting.

6.2 Updates

7 How Data is submitted in a MOD environment

For guidelines on accessing MOD and uploading profiles and PMCRs, refer to ERCOT’s Planning Model Design Guidelines & Expectations (aka ERCOT’s MOD user’s manual).  The manual will describe naming conventions as agreed by SSWG, user access, profiles, PMCRs and downloading cases.
8 NERC Compliance

This section should describe the NERC standards which are addressed by the creation of Annual Planning Models and who the standard applies to.  This document is meant to support NERC Standards and ERCOT Protocols by defining the process for construction Annual Planning Models.
9 Appendix

Add Model Design Guidelines & Expectations (aka ERCOT’s MOD user’s manual), NERC Standards, ERCOT Protocol references, etc.
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