PRS Report

	NPRR Number
	783
	NPRR Title
	Revision of Network Operations Model Consistency Audit Requirement

	Date of Decision
	September 15, 2016

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	To be determined

	Priority and Rank Assigned
	To be determined

	Nodal Protocol Sections Requiring Revision 
	3.10, Network Operations Modeling and Telemetry

	Related Documents Requiring Revision/Related Revision Requests
	None

	Revision Description
	This Nodal Protocol Revision Request (NPRR) revises an outdated requirement for an independent audit to confirm consistency between ERCOT operations models, yet retains the underlying requirement of model consistency.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)

	Business Case
	The need for a “consistency” audit was born from the pre-Nodal days when the source data for the operations and planning models was from different sources and consistency was around 85%.  Since planning go-live was completed in 2012, source data for the operations and planning models are from the same database and the audits conducted since planning go-live have identified only minimal low risk variances due to differences in the topology processing applications used with consistency rates near 100%.  The possibility of inconsistent models is now a much lower risk.  
The current consistency audit consumes a significant amount of resources from ERCOT’s Grid Coordination (196 hrs), Congestion Revenue Right (CRR) (31 hrs), and Internal Audit teams for the type of low risk variances that are found.

A new North American Electric Reliability Corporation (NERC) Reliability Standard, MOD-033-1, Steady-State and Dynamic System Model Validation, will require a documented data validation process for power flow and dynamic models.  This will in effect serve the same purpose as the current consistency audit and is the reason for this revision. 

	Credit Work Group Review
	To be determined

	PRS Decision
	On 6/16/16, PRS unanimously voted to table NPRR783 and refer the issue to ROS.  All Market Segments were present for the vote.
On 9/15/16, PRS unanimously voted to recommend approval of NPRR783 as submitted.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 6/16/16, there was no discussion.
On 9/15/16, there was no discussion.


	Sponsor

	Name
	James Teixeira

	E-mail Address
	jteixeira@ercot.com

	Company
	ERCOT

	Phone Number
	512-248-6582

	Cell Number
	

	Market Segment
	Not applicable


	Market Rules Staff Contact

	Name
	Cory Phillips

	E-Mail Address
	cphillips@ercot.com

	Phone Number
	512-248-6464


	Comments


The following diagram shows the process used to create the three cases used for the model consistency audit currently required by paragraph (5) of Section 3.10.  Central to the justification to revise the requirement to conduct consistency audits is that all data used to create Energy Management System (EMS), CRR, and planning models are contained in the same database known as the Network Model Management System (NMMS).  All that is really being audited are the differences introduced by getting the data out of NMMS and into a PSSE RAW file so that standard bus/branch tools such as Power System Simulator for Engineering (PSS/E) and Powerworld can be used to conduct the comparison.

Also central to the justification to revise the requirement to conduct consistency audits is that the last two audits conducted since all data started coming from the NMMS database have shown only minimal low risk variances with consistency rates near 100%.  
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On the right side of the above diagram, three PTI PSS/E version 30 RAW files are created for comparison.  The lower two files, created from the NMMS Topology Processor, are identical since all NMMS Topology Processor options have been chosen to be the same.  If different options were chosen, then the two files would show slight differences but those differences were engineered to exist for the differing purposes of CRR and planning.

The top file is created from the EMS Topology Processor.  The EMS Topology Processor does not convert the NMMS/EMS node/breaker model the same way the NMMS Topology Processor converts the NMMS node/breaker model so some differences are introduced by the topology processors including:

1.
The EMS does not have a placeholder for circuit identifiers.  The circuit identifers are used in the CRR and Planning models to add uniqueness when multiple circuits exist between the same two buses.  Not having circuit identifiers adds additional work to the audit process because comparing lines and transformers is much harder without the circuit identifier.

2.
The EMS model does not include three winding transformers.

3.
The EMS Topology Processor does not use the ConnectivityNodeGroup object in NMMS to define node to bus assignment like the NMMS Topology Processor.

4.
The EMS Topology Processor may join two buses together if there is no impedance between them.  This causes differences in bus population.

	Comments Received

	Comment Author
	Comment Summary

	ROS 070816
	Requested PRS continue to table NPRR783 to allow for further review by the Dynamics Working Group (DWG) and the Steady State Working Group (SSWG).

	ROS 090916
	Endorsed NPRR783 as submitted.


	Market Rules Notes


None

	Proposed Protocol Language Revision


3.10
Network Operations Modeling and Telemetry

(1)
ERCOT shall use the physical characteristics, ratings, and operational limits of all Transmission Elements of the ERCOT Transmission Grid and other information from the Transmission Service Providers (TSPs) and Resource Entities to specify limits within which the transmission network is defined in the network models made available to Market Participants as noted below and used to operate the ERCOT Transmission Grid as updated.  If a Private Use Network is not registered as a Resource Entity, then ERCOT shall use equivalent model data provided by TSPs, if available, that represents the Private Use Network in the TSPs’ modeling systems for use in the Network Operations Model.

(2)
Because the ERCOT market requires accurate modeling of Transmission Elements in order to send accurate Base Points and pricing signals to Market Participants, ERCOT shall manage the Network Operations Model.  By providing Base Points and pricing signals by Electrical Bus to Market Participants, the Market Participants’ responses result in power flows on all Transmission Elements that ERCOT must monitor and, if necessary for reliability reasons, manage within ratings provided by the TSP and Resource Entity and limits assigned by ERCOT including Generic Transmission Limits (GTLs) as may be defined in Section 3.10.7.6, Use of Generic Transmission Constraints and Generic Transmission Limits.

(3)
TSPs and Resource Entities shall provide ERCOT with equipment ratings and update the ratings as required by ERCOT.  ERCOT may request TSPs and Resource Entities to provide detailed information on the methodology, including data for determination of each requested rating.  ERCOT may review and comment on the methodology.  ERCOT shall post all methodologies on the Market Information System (MIS) Secure Area within seven days following a change in methodology. 

(4)
ERCOT must use system ratings consistent with the ratings expected to be used during Real-Time for the system condition being modeled, including Dynamic Ratings using expected temperatures for those system conditions.  For each model, ERCOT shall post ratings and the ambient temperatures used to calculate the ratings on the MIS Secure Area when the model is published. 

(5)
ERCOT shall use consistent information within and between the various models used by ERCOT in a manner that yields consistent results.  For operational and planning models that are intended to represent the same system state the results should be consistent and the naming should be identical.  

(6)
ERCOT shall use a Network Operations Model Change Request (NOMCR) process to control all information entering the Network Operations Model.  In order to allow for construction schedules, each NOMCR must be packaged as a single package describing any incremental changes and referencing any prerequisite NOMCRs, using an industry standard data exchange format.  A package must contain a series of instructions that define the changes that need to be made to implement a network model change.  ERCOT shall verify each package for completeness and accuracy prior to the period it is to be implemented.  

(7)
ERCOT shall use an automated process to manage the Common Information Model (CIM) compliant packages loaded into the Network Operations Model as each construction phase is completed.  ERCOT shall reject any NOMCRs that are not CIM compliant.  Each CIM compliant NOMCR must also be associated with commands to update the graphical displays associated with the network model modification.  During the testing phase, each NOMCR must be tested for proper sequencing and its effects on downstream applications.

(8)
ERCOT shall track each data submittal received from TSPs via the NOMCR process and from Resource Entities via the Resource Registration process.  Resource Registration data is converted by ERCOT to the appropriate NOMCR format through implementation and final testing of the change.  ERCOT shall notify each TSP and Resource Entity when the requested change is processed and implemented in accordance with Section 3.10.1, Time Line for Network Operations Model Changes.  ERCOT shall also provide the submitting TSP a link to a Network Operations Model containing the change for verifying the implementation of the NOMCR and associated one-line displays.  ERCOT shall post all NOMCRs on the MIS Certified Area for TSPs only within five Business Days following receipt of the NOMCR, consistent with Critical Energy Infrastructure Information (CEII) standards.  When posting a NOMCR, each change must be posted using the CIM data exchange format showing incremental changes to the last Network Operations Model for TSPs only, to facilitate TSPs in updating their internal network models to reflect changes made at ERCOT.  For each NOMCR, ERCOT shall post on the MIS Certified Area for TSPs only the current status on the in-service date for each NOMCR, including any prerequisite NOMCRs provided by the requestor. 

(9)
ERCOT shall update the Network Operations Model under this Section and coordinate it with the planning models for consistency to the extent applicable.  

(10)
Any requestor of any changes in system topology or telemetry must receive approval from ERCOT before connecting of any associated equipment to the ERCOT Transmission Grid.  ERCOT shall notify a requestor of any deficiencies in its submittal for changes in system topology or telemetry.  ERCOT shall accept corrections to the submittal if the requestor has corrected any deficiencies by the required submittal date specified in Section 3.10.1.  ERCOT shall post any changes to an NOMCR on the MIS Certified Area for TSPs within three Business Days of accepting corrections.  

(11)
On receipt of the information set forth in Section 3.10.7, ERCOT System Modeling Requirements, ERCOT shall review the information and notify the requestor of any required modifications.  ERCOT may, at its discretion, require changes or more details regarding the work plan for any new or relocated facilities.  The requestor shall notify ERCOT and any other affected Entities as soon as practicable of any ERCOT requested changes to the work plan.  The requestor shall consult with other Entities likely to be affected and shall revise the work plan, following any necessary or appropriate discussions with ERCOT and other affected Entities.  ERCOT shall approve or reject the request, including any revisions made by the requestor, within 15 days of receipt of the complete request and any revisions.  Following ERCOT approval, ERCOT shall publish a summary of the revised NOMCR on the MIS Certified Area for TSPs.
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