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	NOGRR Number
	142
	NOGRR Title
	Phasor Measurement

	Timeline
	Normal
	Action
	Approved

	Date of Decision
	May 28, 2015

	Effective Date
	June 1, 2015

	Priority and Rank Assigned
	Not applicable.

	Nodal Operating Guide Sections Requiring Revision
	6.1.3, Dynamic Disturbance Recording Equipment

6.1.3.1, Recording Requirements (new)

6.1.3.2, Location Requirements (new)

6.1.3.3, Data Recording and Redundancy Requirements (new)

6.1.3.4, Data Retention and Reporting Requirements (new)

	Other Binding Documents Requiring Revision or Related Revision Requests 
	None.

	Revision Description
	This Nodal Operating Guide Revision Request (NOGRR) represents the consensus recommendation of the Phasor Measurement Task Force (PMTF) as the binding language required to meet the top three synchrophasor use cases identified by ERCOT staff and the PMTF as having merit in the ERCOT region.

Within the ERCOT region, at the present time the three most beneficial applications, or “use cases”, are as follows:

· Oscillation detection and alarming

· Generator or Flexible AC Transmission System (FACTS) device

· Adds functionality not provided by Supervisory Control And Data Acquisition (SCADA) or State Estimator

· Addresses Reliability Coordinator visibility for localized and inter-area oscillations

· Generator model validation

· Supports MOD-026-1, Exciter model verification

· Supports MOD-027-1, Turbine/governor model verification

· Addresses requirements for North American Electric Reliability Corporation (NERC)-registered transmission planners and generator operator
· Post-disturbance analysis and reporting

· Supports (future) PRC-002-2 Disturbance monitoring and reporting requirements

· Applies to NERC-registered transmission operators, generator operators, and ERCOT

· These applications have been chosen based on (A) overall potential to improve system reliability, (B) overall potential to improve system model validation, and (C) compliance with present or future NERC requirements.  Consequently, the PMTF’s work has focused in these areas.  Above and beyond these three primary applications, the Center for Commercialization of Electric Technology Synchrophasor project group has identified a more complete set of eleven use cases.  Phasor Measurement Unit (PMU) installations and synchrophasor measurement system architecture additions to support the three primary cases may also provide benefits among the broader set of use cases.

	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]

  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

ROS 2014 Goals:

“Evaluate and determine Synchrophasor requirements and address any needed changes in Protocols and Guides.”
http://www.ercot.com/content/committees/board/tac/ros/keydocs/2014/2014_ROS_Goals.doc

	Procedural History
	· On 12/17/14, NOGRR142 was posted.
· On 1/26/15, the Operations Working Group (OWG) considered NOGRR142.
· On 1/27/15, Calpine comments were posted.
· On 2/19/15, OWG again considered NOGRR142.
· On 3/18/15, an Impact Analysis was posted.
· On 3/19/15, OWG considered the 2/19/15 OWG Report and Impact Analysis for NOGRR142.
· On 4/23/15, OWG considered the 3/19/15 OWG Report and Impact Analysis for NOGRR142.
· On 5/7/15, ROS considered NOGRR142.
· On 5/21/15, ERCOT comments were posted.
· On 5/28/15, TAC considered NOGRR142.

	OWG Decision 
	On 1/26/15, OWG was in consensus to table NOGRR142 for one month.

On 2/19/15, OWG was in consensus to recommend approval of NOGRR142 as amended by the 1/27/15 Calpine comments.

On 3/19/15, OWG was in consensus to table NOGRR142 for one month.

On 4/23/15, OWG was in consensus to endorse and forward to ROS the 3/19/15 OWG Report and Impact Analysis for NOGRR142.

	Summary of OWG Discussion
	On 1/26/15, OWG tabled NOGRR142 to allow for additional comments from participants.

On 2/19/15, participants discussed the Calpine comments and agreed that the language should be prospective in nature.

On 3/19/15, OWG tabled NOGRR142 to allow for additional comments from participants.

On 4/23/15, there was no discussion.

	ROS Decision 
	On 5/7/15, ROS unanimously voted to recommend approval of NOGRR142 as recommended by OWG in the 4/23/15 OWG Report and revised by ROS.  All Market Segments were present for the vote.

	Summary of ROS Discussion
	On 5/7/15, participants discussed the effective dates being more specific in the language, along with additional clarifying revisions to the language.

	TAC Decision 
	On 5/28/15, TAC unanimously voted to approve NOGRR142 as recommended by ROS in the 5/7/15 ROS Report and as amended by the 5/21/15 ERCOT comments.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 5/28/15, participants discussed the 5/21/15 ERCOT comments.


	Business Case

	Qualitative Benefits
	· This language aligns with current ERCOT Operating guides related to Automatic Voltage Regulators (AVRs) and Power System Stabilizers (PSSs) testing requirements.

· This language establishes guidelines for PMUs to be placed on new generators for NERC Model validation requirements.

· Supports MOD-026-1, Exciter model verification

· Supports MOD-027-1, Turbine/governor model verification

· This language supports future requirements contained within NERC Reliability Standard PRC-002-2

	Quantitative Benefits
	PMUs provide industry best practice for generator model validation, oscillation detection and post event analysis. 

· With PMUs located at new generators allow for model validation based on real system events. 

· This practice has been found to produce more accurate models for use in System Dynamic studies.

· This also allows for model validation to be done without the need for a special test to be scheduled by the generator.

· There are several software vendors which now supply tools for generator model validation using PMU data.

· ERCOT has experienced PMUs detecting various system oscillations which have been able to be addressed by coordinating with generators to limit or reduce these oscillations.

· ERCOT has experienced PMU data after system events which have highlighted the need to modify contingencies or to work with Resources to address reliability impacts to the Resource and the ERCOT grid.

· The expected benefit to a Resource for model validation varies but it is expected to be on the order of 30-50K per generator.

· Post event Analysis benefit varies for event. 

· For large system events NERC has published reports that verify PMU data proved valuable in constructing the sequence of events and other post-event analysis.

	Impact to Market Segments
	· The cost of placing a PMU for a resource being built is estimate to be less than 0.1% the cost of building the generator.

· This PMU data has been helpful in reducing and limiting generator oscillations which ultimately benefits the Resource and avoids unnecessary outages.

· PMU monitoring can provide additional visibility of flows on key interfaces and improve reliability across those interfaces for stability and oscillation related concerns.

	Other
	Refer to the ERCOT Synchrophasor Technology Assessment report by the PMTF and contained as part of the October 30th, 2014 ROS meeting package for further background: http://www.ercot.com/content/meetings/ros/keydocs/2014/1030/Meeting%20Materials%20ROS%2020141030.zip 


	Sponsor

	Name
	Kris Koellner on behalf of the PMTF

	E-mail Address
	kristian.koellner@lcra.org

	Company
	LCRA Transmission Services

	Phone Number
	512-578-4573

	Cell Number
	

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Brian Manning

	E-Mail Address
	Brian.manning@ercot.com

	Phone Number
	512-248-3937


	Comments Received

	Comment Author
	Comment Summary

	Calpine 012715
	Provided additional clarifications to location requirements in paragraph (d) of Section 6.1.3.2, and provided titles for NERC Standard referenced in paragraph (b) of Section 6.1.3.4. 

	ERCOT 052115
	Provided additional clarifying revisions.


	Proposed Guide Language Revision


6.1.3
Phasor Measurement Recording Equipment

Phasor measurement recording equipment includes digital fault recorders, certain protective relays and/or meters with phasor measurement recording capability that meet the requirements in Sections 6.1.3.1, Recording Requirements and 6.1.3.3, Data Recording and Redundancy Requirements.  Phasor measurement recording equipment required by these Operating Guides shall be time synchronized with a Global Positioning System-based clock, or ERCOT-approved alternative, with sub-cycle (<1 microsecond) timing accuracy and performance.
6.1.3.1
Recording Requirements

Recorded electrical quantities shall be:

(a) Provided in Institute of Electrical and Electronic Engineers (IEEE) C37.118.1-2011, IEEE Standard for Synchrophasor format;

(b) A minimum output recording rate of 30 times per second;

(c) A minimum input sampling rate of 960 samples per second;

(d) Transmitted to an ERCOT phasor data concentrator via a communication link or stored locally per retention requirements in Section 6.1.3.4, Data Retention and Reporting Requirements.

6.1.3.2
Location Requirements

The Facility owner(s), whether a Transmission Service Provider (TSP) or new Generation Entity, shall install phasor measurement recording equipment at the following Facilities.  The installation shall occur not later than 18 months after a written notification from ERCOT to the Facility owner. 
(a)
Flexible AC Transmission System (FACTS) devices configured to actively control steady-state voltage or power transfer capability, operated at or above 100kV, and energized after July 1, 2015;

(b)
One Transmission Facility identified by ERCOT associated with each published Generic Transmission Constraint as deemed necessary by ERCOT; and
(c)
New generating Facilities over 20 MVA aggregated at a single site placed into service after January 1, 2017;


6.1.3.3
Data Recording and Redundancy Requirements

Recorded electrical quantities shall be sufficient to determine the following:

(a) For locations meeting paragraphs (a or b) of Section 6.1.3.2, Location Requirements: 
(i) Phase-to-neutral voltage magnitude/angle data for each phase from at least two distinct transmission level element measurements;

(ii) Single phase current magnitude/angle data for each phase from at least two distinct transmission level lines; and
(iii) Frequency and df/dt data for at least two transmission level element measurements;

(b) For locations meeting paragraph (c) of Section 6.1.3.2: 
(i) Phase-to-neutral voltage magnitude/angle data for each phase from at least one generator-interconnected bus measurement;

(ii) Single phase current magnitude/angle data for each phase from each interconnected generator over 20 MVA; and
(iii) Frequency and df/dt data for at least one generator-interconnected bus measurement.

6.1.3.4
Data Retention and Reporting Requirements

The minimum recorded electrical quantities shall be retained per the following guidelines:

(a) Rolling ten calendar day window for all data stored locally and not transmitted to an ERCOT phasor data concentrator;

(b) Minimum three year data retention by the generating Facility owner for event data utilized for model validation in accordance with NERC Reliability Standards ;

(c) Minimum three year data retention by the generating or Transmission Facility owner for event data provided to ERCOT via written request that is recorded in the context of an ERCOT-initiated disturbance analysis or event review.
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