TAC Report

	SCR Number
	789
	SCR Title
	Update NMMS Topology Processor to PSSE 34 Capability

	Date of Decision
	July 28, 2016

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	Upon system implementation

	Priority and Rank Assigned
	Priority – 2017; Rank – 1820

	Supporting Protocol or Guide Section(s)

(If applicable)
	Protocol Section 3.10, Network Operations Modeling and Telemetry

Planning Guide Section 6.1, Steady-State Model Development

	Other Document Reference/Source
	None

	System Change Description
	This System Change Request (SCR) updates the Network Model Management System (NMMS) Topology Processor to output Power System Simulator for Engineering (PSS/E) 34 RAW files.

	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).

[image: image3.wmf]

X

  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 NMMS Topology Processor is used to satisfy Protocol Section 3.10 requirements that, “ERCOT shall use consistent information within and between the various models used by ERCOT Operations, ERCOT Planning, and other workgroups in a manner that yields consistent results.”

Power Technologies International (PTI) PSS/E is the software tool used by most Transmission Planning entities in ERCOT to conduct transmission planning, steady state, and dynamic studies.  Version 34 is the latest version of PSS/E.

The RAW file format created by PTI is the industry standard for transferring bus/branch models typically used for transmission planning between software supplied by various vendors such as Powerworld, Uplan, Congestion Revenue Rights (CRRs), etc.

This SCR will update the capability of the NMMS Topology Processor to add PSS/E 34 capability that is desired to be used in the annual planning and Steady State Working Group (SSWG) base cases to the RAW file created by the NMMS Topology Processor.  This data includes an additional rating required by North American Electric Reliability Corporation (NERC) Standard TPL001-4, Transmission System Planning Performance Requirements, transmission line names, Distributed Generation (DG) included on load feeders, and node-breaker modeling.
The following benefits of this SCR justify the cost needed to implement it:

1. Achieves Greater Consistency Between Operations and Planning Models 

Protocol Section 3.10 requires consistency between the operations and planning models, and SCR789 will achieve greater consistency between those models.  The operations models are node-breaker models, but the topology processor used today cannot output a node-breaker model for planning. This SCR will allow creation of node-breaker models for planning. In addition, the planning cases do not  store line names as part of the base case, which impedes comparisons between the planning and operations models. This SCR will allow the planning base cases to include the operations model branch name references.
2. Relay Loadability Ratings 

NERC Standard TPL-001-4 requires planning models to include relay loadability ratings. The current software version only allows three ratings, while PSS/E 34 includes a fourth rating type, which can be used for the required relay loadability ratings.

3. Supports Operational Planning Analyses and Provides Additional Modeling Detail 

Node-breaker models for planning will make it easier to simulate split bus contingencies and contingencies related to opening one end of the line sections without a fault.  This will allow simulation of Real-Time scenarios for day-to-day analyses without the need to output the case from the operations model.  In addition, this system change will allow Transmission Service Providers (TSPs) to specify the Generator Regulated voltage setpoints and Generator Regulated Bus Numbers in NMMS for planning purposes which matches with the latest Voltage Profile developed by Voltage Profile Working Group (VPWG).

	PRS Decision
	On 4/14/16, PRS unanimously voted to table SCR789 and refer the issue to ROS.  All Market Segments were present for the vote. 
On 5/12/16, PRS unanimously voted to recommend approval of SCR789 as amended by the 5/3/16 STEC comments.  All Market Segments were present for the vote.

On 6/16/16, PRS voted to endorse and forward to TAC the 5/12/16 PRS Report and Impact Analysis for SCR789 with a recommended priority of 2017 and a rank of 1820.  There was one abstention from the Independent Power Marketer (IPM) Market Segment.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 4/14/16, there was no discussion.
On 5/12/16, there was no discussion.

On 6/16/16, participants modified the Business Case for SCR789 and discussed the best way to represent recurring spending for PSS/E upgrades in the annual project budget and related reports.

	TAC Decision 
	On 7/28/16, TAC unanimously voted to recommend approval of SCR789 as recommended by PRS in the 6/16/16 PRS Report.  All Market Segments were present for the vote.  

	Summary of TAC Discussion
	On 7/28/16, participants requested PRS continue discussions on options for handling these sorts of recurring software upgrades in the future, such as filing SCRs or through allocation of funds within the ERCOT software budget. 

	ERCOT Opinion
	ERCOT supports approval of SCR789.


	Sponsor

	Name
	James Teixeira

	E-mail Address
	jteixeira@ercot.com

	Phone Number
	ERCOT

	Cell Number
	512-248-6582

	Company
	512-656-6734

	Market Segment
	Not applicable


	Market Rules Staff Contact

	Name
	Cory Phillips

	E-Mail Address
	cphillips@ercot.com

	Phone Number
	512-248-6464


	Comments Received

	Comment Author
	Comment Summary

	CenterPoint Energy 040816
	Endorsed SCR789 as submitted

	CenterPoint Energy 042916
	Clarified requirements for Item 4 and proposed a new Item 6 to provide the capability to output generator regulated voltage set points and bus numbers 

	STEC 050316
	Modified 4/29/16 CenterPoint comments to reword the requirement in Item 6

	ROS 051016
	Endorsed SCR789 as amended by the 5/3/16 STEC comments


	Proposed System Change


Issue:  

In order to keep pace with Power System Simulator for Engineering (PSS/E) capability, a change to the Network Model Management System (NMMS) Topology Processor is needed so that data can be stored and extracted from the NMMS Network Operations Model (NOM) database using the NMMS Topology Processor for use in planning and Congestion Revenue Right (CRR) models.  System Change Request (SCR) 760, Recommended Changes Needed for Information Model Manager and Topology Processor for Planning Models, included a mandate to “implement an evaluation process where SSWG recommends to ROS and ROS approves which new PSS/E data models should be evaluated for implementation into the [NMMS].”  The SSWG described the evaluation process in the SSWG Procedure Manual, Section 5.3, as directed by the 3/22/11 Board Report for SCR760.

Resolution:
The SSWG completed its review and the following items were chosen for inclusion in the NMMS Topology Processor:

Item 1: Increased Customizable Ratings Sets

The number of ratings available in PSS/E 34 has increased from three to twelve. Due to this limitation, only three of the four static ratings (Normal, Emergency, 15 minute, and Conductor/Transformer) in the NOM database can be extracted into the planning models.  Due to North American Electric Reliability Corporation (NERC) Standard TPL001-4, Transmissions System Planning Performance Requirements, a new rating, Relay Loadability Rating, needs to be extracted.  The increase in the number of ratings available will allow all four current NOM ratings and the new rating to be extracted to the planning models.  Other ratings could also be extracted from the NOM database such as the dynamic Emergency rating.

Item 2: Branch/Transformer Names

Currently branches (AC Lines and Series Compensators in the NOM) in the planning cases do not have a place holder for a name.  In the planning cases, branches could be mapped to NOM names much more easily than they can currently be.  All AC lines, two-winding transformers, and three-winding transformers can have names up to 40 characters long. Names can be blank, however, all non-blank names must be unique within the case for future name-based identification.

The CRR model uses branch names in a mapping document that has LNNAME mapped to From Bus, To Bus and Circuit.  CRR would have to upgrade their system to accept a version 34 formatted RAW file before this would benefit them.

TSPs may desire to use their own name from the IMM Local Name attribute rather than a concatenation of the Line + ACLineSegment for line names and Power Transformer Name for transformers.  The Local Name field is in all objects inheriting from ConductingEquipment.  Would need validation rule to make this Local Name unique.

Item 3: Modeling Distributed Generation on Load Feeders

Distributed Generation (DG) (for example, rooftop solar) can be modeled as part of the load data in separate fields.  This would make it much easier to identify where DG is modeled in the case.

Item 4: Node-Breaker Modeling

Version 34 introduces fully-integrated Node-Breaker modeling into the power flow and contingency analysis engines. This type of modeling already exists in the NOM and should be relatively easy to pull it out for use in the planning cases.  Substation names and contingencies that only open one end of a line could be created making the planning cases more consistent with the Operations cases.
The conversion program shall transfer the same names for devices, connectivity node, and connectivity node names modeled in the IMM to the Planning Model. This will improve the synchronism between the operations and planning models. For example, the Node Number in PSS/E should match the connectivity node numbers in IMM using the ConnectivityNode > Name as the Node Number in PSS/E.   Also, populate the Node Name in PSS/E from Connectivity Node > PSS/E Bus Name attribute from IMM. This will be helpful in implementing the Node-Breaker model in planning cases; otherwise the TSPs will be required to define connectivity node numbers and connectivity node names specifically for planning purposes.

Item 5: New Contingency Types to Support Node-Breaker Modeling

Several new contingency definitions have been added to the CON file specification to leverage Node-Breaker substation models. Breakers can be opened, closed and isolated. Node voltages and breaker flows can also be reported using new MON file additions.

Item 6: Provide Generator Regulated Voltage Setpoints and Generator Regulated Bus Numbers
The Topology Processor shall output planning related Generator Regulated voltage setpoints and Generator Regulated Bus Numbers to match the latest ERCOT Voltage Profile. The Generator Regulated Bus Numbers shall be designated by the TSP.
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