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	NPRR Number
	517
	NPRR Title
	Revisions to the Telemetry Standards and State Estimator Standards Approval Process

	Timeline
	Normal
	Action
	Recommended Approval

	Date of Decision
	May 2, 2013

	Proposed Effective Date
	August 1, 2013

	Priority and Rank Assigned
	Not applicable.

	Nodal Protocol Sections Requiring Revision
	3.10.4, ERCOT Responsibilities

3.10.5, TSP Responsibilities

3.10.7.5, Telemetry Criteria

3.10.7.5.2, Continuous Telemetry of the Real-Time Measurements of Bus Load, Voltages, Tap Position, and Flows

3.10.9, State Estimator Performance Standard

3.10.9.1, Considerations for Performance Standards

	Nodal Operating Guide Sections Requiring Revision 
	7.2.2, Metric of Availability

7.3, Telemetry

7.3.4, TSP and QSE Telemetry Restoration
7.3.5, General Telemetry Performance Criterion
7.4, Calibration and Testing of Telemetry Responsibilities 
9.1.3, Real-Time Data

9.2.2, Real-Time Data Monitor

	Revision Description
	This Nodal Protocol Revision Request (NPRR) revises the requirement for an annual update to an annual review and provides for updates on an as needed basis for both the Telemetry Standards and State Estimator Standards.  

	Reason for Revision
	To allow for a more efficient approval process for the Telemetry Standards and State Estimator Standards by revising the requirement for an annual update to an as needed basis.  
The State Estimator Standards and Telemetry Standards have also been updated to align with this change.

	Credit Impacts
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed NPRR517 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	Procedural History
	· On 2/6/13, NPRR517 and an Impact Analysis were posted.

· On 2/21/13, PRS considered NPRR517.

· On 3/18/13, Luminant Energy Company LLC comments were posted.

· On 3/21/13, PRS again considered NPRR517.

· On 4/15/13, ROS comments were posted.

· On 4/18/13, PRS considered the 3/21/13 PRS Report and Impact Analysis for NPRR517.

· On 5/2/13, TAC considered NPRR517.

	PRS Decision 
	On 2/21/13, PRS voted to table NPRR517 for one month.  There was one abstention from the Consumer Market Segment.  All Market Segments were present for the vote.

On 3/21/13, PRS voted to recommend approval of NPRR517 as amended by the 3/18/13 Luminant Energy Company LLC comments.  There were two abstentions from the Consumer and Independent Generator Market Segments.  All Market Segments were present for the vote.

On 4/18/13, PRS voted to endorse and forward the 3/21/13 PRS Report as amended by the 4/15/13 ROS comments and the Impact Analysis for NPRR517 to TAC.  There was one abstention from the Consumer Market Segment.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 2/21/13, there was concern that revisions to the State Estimator Standards could have market implications and therefore revisions to the standards should be approved by ROS as well as WMS.

On 3/21/13, there was no discussion.

On 4/18/13, there was no discussion.

	TAC Decision
	On 5/2/13, TAC unanimously voted to recommend approval of NPRR517 as recommended by PRS in the 4/18/13 PRS Report.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 5/2/13, there was no discussion.

	ERCOT Opinion
	ERCOT supports approval of NPRR517.


	Business Case

	Business Case
	1
	The Protocol language was directed at developing the State Estimator and Telemetry Standards prior to the Texas Nodal Market Implementation Date.  Now that they are defined, the language is being modified to more accurately describe the maintenance processes for the Telemetry Standards and State Estimator Standards and therefore an annual review with a formal approval deadline annually in October is no longer needed as these documents typically have minor or no modifications.


	Sponsor

	Name
	Bill Blevins

	E-mail Address
	bblevins@ercot.com

	Company
	ERCOT

	Phone Number
	512-248-6691

	Cell Number
	

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Yvette M. Landin

	E-Mail Address
	ylandin@ercot.com

	Phone Number
	512-248-4513


	Comments Received

	Comment Author
	Comment Summary

	Luminant Energy Company LLC 031813
	Proposed revisions to require TAC approval of the State Estimator Standards.

	ROS 041513
	Proposed revisions to require TAC approval of the Telemetry Standards.


	Comments


Please note that NPRR528, Clarification of Assessment of Chronic Congestion, also proposes revisions to Section 3.10.4.

	Proposed Protocol Language Revision


3.10.4
ERCOT Responsibilities

(1)
ERCOT shall design, install, operate, and maintain its systems and establish applicable related processes to meet the  State Estimator Standards for Transmission Elements that under typical system conditions potentially affect the calculation of Locational Marginal Prices (LMPs) as described in Section 3.10.7.5, Telemetry Standards, and Section 3.10.9, State Estimator Standards.  ERCOT shall post all documents relating to the State Estimator Standards on the MIS Secure Area.

(2)
During Real-Time, ERCOT shall calculate LMPs and take remedial actions to ensure that actual flow on a given Transmission Element is less than the Normal Rating and any calculated flow due to a contingency is less than the applicable Emergency Rating and 15-Minute Rating.

(3)
ERCOT shall install Network Operations Model test facilities that will accommodate execution of a test Real-Time sequence and preliminary test LMP calculator to demonstrate the correct operation of new Network Operations Models prior to releasing the model to Market Participants for detail testing and verification.  The Network Operations Model test facilities support power flow and contingency analyses to test the data set representation of a proposed transmission model update and simulate LMP calculations using typical test data.

(4)
ERCOT shall install EMS test and simulation facilities that accommodate execution of the SE and LMP calculator, respectively.  These facilities will be used to conduct tests prior to placing a new model into ERCOT’s production environment to verify the new model’s accuracy.  The EMS test facilities allow a potential model to be tested before replacing the current production environment model.  The EMS test and simulation facilities must perform Real-Time security analysis to test a proposed transmission model before replacing the current production environment model. The EMS SE test facilities must have Real-Time ICCP links to test the state estimation function using actual Real-Time conditions.  The EMS LMP test facilities must accept data uploads from the production environment providing Qualified Scheduling Entity (QSE) Resource offers, and telemetry via ICCP.  If the production data are unavailable, ERCOT may employ a data simulation tool or process to develop test data sets for the LMP test facilities.  For TSPs, ERCOT shall acquire model comparison software that will show all differences between subsequent versions of the Network Operations Model and shall make this information available to TSPs only within one week following test completion.  For non-TSP Market Participants, ERCOT shall post the differences within one week following test completion between subsequent versions of the Redacted Network Operations Model on the MIS Secure Area.  This comparison shall indicate differences in device parameters, missing or new devices, and status changes.

(5)
When implementing Transmission Element changes, ERCOT shall correct errors uncovered during testing that are due to submission of inaccurate information.  Each TSP and Resource Entity shall provide reasonably accurate information at the time of the original submission.  

(6)
ERCOT may update the model on an interim basis, outside of the timeline described in Section 3.10.1, Time Line for Network Operations Model Changes, for the correction of temporary configuration changes in a system restoration situation, such as after a storm, or correction of impedances and ratings.  

(7)
Interim updates to the Network Operations Model caused by unintentional inconsistencies of the model with the physical transmission grid may be made.  If an interim update is implemented, ERCOT shall report changes to the PUCT Staff and the IMM.  ERCOT shall provide Notice via electronic means to all Market Participants and post the Notice on the MIS Secure Area detailing the changed model information and the reason for the interim update within two Business Days following the report to PUCT Staff and the IMM.

(8)
When ERCOT identifies active or binding transmission constraints on a repeated basis, ERCOT shall contact the appropriate TSP and Resource Entity to:

(a)
Verify that ratings of Transmission Facilities in the Network Operations Model and in the Updated Network Model causing the event are current and correctly represented;

(b)
Verify, when the TSP’s and Resource Entity’s analysis results differ from those of ERCOT, that the configuration of the transmission grid in the Network Operations Model and in the Updated Network Model matches that in use by the TSP and Resource Entity.  To recognize operational time constraints, that verification must focus on Transmission Elements believed to have affected the event; and

(c)
Mutually identify with the TSP and Resource Entity any additional operational intervention or system monitoring that could be implemented to manage recurring congestion due to a recurring cause.

(9)
A TSP and Resource Entity, with ERCOT’s assistance, shall validate its portion of the Network Operations Model according to the timeline provided in Section 3.10.1.  ERCOT shall provide TSPs access, consistent with applicable policies regarding release of CEII, to an environment of the ERCOT EMS where the Network Operations Model and the results of the Real-Time SE are available for review and analysis within five minutes of the Real-Time solution.  This environment is provided as a tool to TSPs to perform power flow studies, contingency analyses and validation of SE results.  

(10)
ERCOT shall make available to TSPs, consistent with applicable policies regarding release of CEII, the Network Operations Model used to manage the reliability of the transmission system as well as proposed Network Operations Models to be implemented at a future date.  ERCOT shall post on the MIS Secure Area the Redacted Network Operations Model, consistent with applicable policies regarding release of CEII as well as proposed Redacted Network Operations Models to be implemented at a future date.  ERCOT shall provide model information through the use of the EPRI and NERC-sponsored CIM and web-based XML communications.

3.10.5
TSP Responsibilities

(1)
Each TSP shall design, implement, operate, and maintain its systems to meet the Telemetry Standards as required by Section 3.10.7.5, Telemetry Standards, for measurements facilitating the observability of the Electrical Buses used for Security-Constrained Economic Dispatch (SCED).  However, there is no obligation to re-construct or retrofit already existing installations except as shown to be needed in order to achieve Telemetry Standards and State Estimator Standards.

(2)
TSPs shall add telemetry at ERCOT’s request to maintain observability and redundancy requirements as specified herein, and under Section 3.10.7.5.  ERCOT shall request such additions when a lack of data telemetry has caused, or can be demonstrated to result in, inaccuracies between Real-Time measurements and modeling outcomes that could result in incorrect LMP prices or potential reliability problems.

(3)
Each TSP shall provide to ERCOT planned construction information, including Certificate of Convenience and Necessity (CCN) application milestone dates if applicable, all of which shall be updated quarterly according to a schedule established by ERCOT.  

(4)
Each TSP shall provide to ERCOT project status updates of Transmission Facilities that are part of an Reliability Must-Run (RMR) or Must Run Alternative (MRA) exit strategy corresponding to a specific RMR or MRA Agreement that has not been terminated, which shall be updated by the first Business Day of each month, noting any acceleration or delay in planned completion date.

3.10.7.5
Telemetry Standards
(1)
ERCOT and the appropriate TAC subcommittee shall annually review the Telemetry Standards to determine if updates are necessary.  The TAC shall approve updates to the Telemetry Standards.

(2)
The Telemetry Standards must define the performance and observability requirements of voltage and power flow measurements, including requirements for redundancy of telemetry measurement data, necessary to support the SE in meeting the State Estimator Standards.

(3)
The telemetry provided to ERCOT by each TSP must be updated at a ten second or less scan rate and be provided to ERCOT at the same rate.  Each TSP and QSE shall install appropriate condition detection capability to notify ERCOT of potentially incorrect data from loss of communication or scan function.  Condition codes must accompany the data to indicate its quality and whether the data has been measured within the scan rate requirement.  Also, ERCOT shall analyze data received for possible loss of updates.  Similarly, ERCOT shall provide condition detection capability on loss of telemetry links with the TSP and QSE.  ERCOT shall represent data condition codes from each TSP and QSE in a consistent manner for all applicable ERCOT applications.

(4)
Each TSP and QSE shall use fully redundant data communication links (ICCP) between its control center systems and ERCOT systems such that any single element of the communication system can fail and:

(a)
For server failures, complete information must be re-established within five minutes by automatic failover to alternate server(s); and

(b)
For all other failures, complete information must continue to flow between the TSP’s, QSE’s, and ERCOT’s control centers with updates of all data continuing at a 30 second or less scan rate.

(5)
When ERCOT identifies a reliability concern, a deficiency in system observability, or a deficiency in measurement to support the representation of Model Loads, and that concern or deficiency is not due to any inadequacy of the SE program, ERCOT may request that a TSP or QSE provide additional telemetry measurements, beyond those required by the Telemetry Standards, in a reasonable time frame for providing such measurements.  Such requests must be submitted to the TSP or QSE with a written justification for the additional telemetry measurements.  Such written justification must include documentation of the deficiency in system observability or representation of Model Loads.  In making the determination to request additional telemetry measurements, ERCOT shall consider the economic implications of inaccurate representation of Load models in LMP results versus the cost to remedy.

(6)
Within 30 days of submittal by ERCOT to the designated contact of a TSP or QSE with a written request justifying additional telemetry measurements, the TSP or QSE shall acknowledge the request and either:

(a)
Agree with the request and make reasonable effort to install new equipment providing measurements to ERCOT within the timeframe specified; 

(b)
Provide ERCOT an analysis of the cost to comply with the request, so that, ERCOT can perform a cost justification with respect to the LMP market; or 

(c)
If the TSP or QSE disagrees with the request, appeal that request to TAC or present an alternate solution to ERCOT for consideration.  

(7)
If ERCOT rejects the alternate solution, the TSP or QSE may appeal the original request to TAC within 30 days.  If, after receiving an appeal, TAC does not resolve the appeal within 65 days, the TSP or QSE may present its appeal to the ERCOT Board.  Notwithstanding the foregoing, a TSP or QSE is not required to provide telemetry measurements from a location not owned by that TSP or QSE, if the location owner does not grant access to the TSP or QSE for the purpose of obtaining such measurements.  ERCOT shall report such cases to the IMM.

3.10.7.5.2
Continuous Telemetry of the Real-Time Measurements of Bus Load, Voltages, Tap Position, and Flows

(1)
Each TSP or QSE shall provide telemetry of voltages, flows, and Loads on any modeled Transmission Element to the extent such may be required to estimate all transmission Load withdrawals and generation injections to and from the ERCOT Transmission Grid using the SE and as needed to achieve the State Estimator Standards with consideration given to the economic implications of inaccurate LMP results versus the cost to remedy.

(2)
Each QSE that represents a Split Generation Resource, with metering according to Section 3.8, Special Considerations for Split Generation Meters, Combined Cycle Generation Resources, Quick Start Generation Resources, and Hydro Generation Resources, shall provide ERCOT with telemetry of the actual equivalent generator injection of its Split Generation Resource and the Master QSE shall provide telemetry in accordance with Section 6.5.5.2, Operational Data Requirements, on a total Generation Resource basis.  ERCOT shall calculate the sum of each QSE’s telemetry on a Split Generation Resource and compare the sum to the telemetry for the total Generation Resource.  ERCOT shall notify each QSE representing a Split Generation Resource of any errors in telemetry detected by the SE.

(3)
Each TSP shall provide telemetered measurements on modeled Transmission Elements to ensure SE observability, per the Telemetry Standards, of any monitored voltage and power flow between their associated transmission breakers to the extent such can be shown to be needed in achieving the State Estimator Standards.  On monitored non-Load substations, each TSP shall install, at the direction of ERCOT, sufficient telemetry such that there is an “N-1 Redundancy.”  An N-1 Redundancy exists if the substation remains observable on the loss of any single measurement pair (kW, kVAr) excluding station RTU communication path failures.  In making the determination to request additional telemetry, ERCOT shall consider the economic implications of inaccurate representation of Load models in LMP results versus the cost to remedy.

(4)
The accuracy of the SE is critical to successful market operations.  For this reason it is a critical objective for ERCOT to maintain reasonable and accurate results of the SE.  ERCOT shall use all reasonable efforts to achieve that objective, including the provision of legitimate constraints used in calculating LMPs.  

(5)
Each TSP, QSE and ERCOT shall develop a continuously operated program to maintain telemetry of all Transmission Element measurements to provide accurate SE results as per the State Estimator Standards.  For any location where there is a connection of multiple, measured, Transmission Elements, ERCOT shall have an automated process to detect and notify ERCOT System operators if the residual sum of all telemetered measurements is more than:

(a)
Five percent of the largest line Normal Rating at the SE Bus; or 

(b)
Five MW, whichever is greater.  

If a location chronically fails this test, ERCOT shall notify the applicable TSP or QSE and suggest actions that the TSP or QSE could take to correct the failure.  Within 30 days, the TSP or QSE shall take the actions necessary to correct the failure or provide ERCOT with a detailed plan with a projected time frame to correct the failure.  ERCOT shall post a notice on the MIS Secure Area of any SE Buses not meeting the State Estimator Standards, including a list of all measurements and the residual errors on a monthly basis.  

(6)
ERCOT shall implement a study mode version of the SE with special tools designed for troubleshooting and tuning purposes that can be used independently of any other ERCOT process that is dependent on the Real-Time SE.  ERCOT shall implement a process to recognize inaccurate SE results and shall create and implement alternative Real-Time LMP calculation processes for use when inaccurate results are detected.  ERCOT must be guided in this by the State Estimator Standards.

(7)
ERCOT shall establish a system to provide overload and over/under limit alarming on all Transmission Elements monitored as constraints in the LMP models.
3.10.9
State Estimator Standards
(1)
ERCOT and the appropriate TAC subcommittee shall annually review the State Estimator Standards to determine if updates are necessary.  TAC shall approve any updates to the State Estimator Standards..

(2)
The appropriate TAC subcommittee shall coordinate with Market Participants to ensure a common understanding of the level of State Estimator performance required to enable LMP calculation and meet the State Estimator Standards.  Further, the State Estimator Standards must address the State Estimator’s ability to detect, correct, or otherwise accommodate communications system failures, failed data points, stale data condition codes, and missing or inaccurate measurements to the extent these capabilities contribute to LMP accuracy and State Estimator performance or as needed to meet reliability requirements.

3.10.9.1
Considerations for State Estimator Standards

(1)
In maintaining the State Estimator Standards, the following may be considered:

(a)
Desired confidence levels of State Estimator results;
(b)
Measurement requirements to estimate power injections and withdrawals at transmission voltage Electrical Buses defined in the SCED transmission model, which may provide for variations in criteria based on:

(i)
The number of Transmission Elements connected to a given transmission voltage Electrical Bus;

(ii)
The peak demand of the Load connected to a transmission voltage Electrical Bus;

(iii)
The total of Resource capacity connected to a transmission voltage Electrical Bus;

(iv)
The nominal transmission voltage level of a Electrical Bus;

(v)
The number of Electrical Buses with injections or withdrawals along a circuit between currently monitored transmission voltage Electrical Bus;

(vi)
Connection of Loads along a continuous, non-branching circuit that may be combined for modeling purposes;

(vii)
The quantity of Load at a Electrical Bus that may have its connection to the transmission system automatically transferred to an Electrical Bus other than the one to which it is normally connected (rollover operation);

(vii)
Electrical proximity to more than one Resource Node;

(viii)
Degree or quality of continued observability following the loss of telemetry measurements resulting from a common mode failure of telemetry-related equipment (i.e., an N-1 telemetry condition); and

(ix)
Other parameters or circumstances, as appropriate;

(c)
Sensitivity of State Estimator results with respect to variations in input parameters;

(d)
Reasonable safeguards to assure State Estimator results are calculated on a non-discriminatory basis; and

(e)
Other parameters as deemed appropriate.
�Please note that NPRR528 also proposes revisions to this section.
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