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	Comments


Lone Star appreciates that ERCOT has submitted this NPRR documenting an informal process.  These comments aim to re-organize the NPRR and align the proposed language more closely to the process currently in use.  

Lone Star believes that all subsynchronous oscillations should be included in this NPRR and has introduced the concept in these comments.  Full inclusion of all types of subsynchronous oscillations would have required an almost complete re-write of the NPRR, therefore, it is merely introduced below.
Lone Star also has the following comments on the proposed language:

Section 2.1

· For the definition of “Subsynchronous Resonance (SSR)”, a more general definition that incorporates all different types of subsynchrnous oscillations would simplify the NPRR.

Section 3.21

· The title of “Subsynchronous Resonance” should be expanded to encompass all subsynchronous oscillations

Section 3.21.1

· Paragraph (4)(c) – Costs would not be part of a detailed SSR Study.

Section 3.21.2

· A process should be defined if mutual agreement is not reached on necessary actions.

· Paragraphs (4) – (6) have been deleted in anticipation of input regarding cost responsibility during the workshop scheduled for 9/9/13.
We believe these comments to be a first step at memorializing the process around subsynhronous oscillation and look forward to further discussion.
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	Revision Description
	This Nodal Protocol Revision Request (NPRR) creates new requirements for the identification, study, mitigation of, and protection concerning Subsynchronous Oscillations.   

	Reason for Revision
	ERCOT has been managing subsynchronous issues for some time through an informal process with TSPs and Generation Resources.  This NPRR documents that process and provides guidance on identification and evaluation of subsyncrhonous issues and discusses protection and mitigation measures.  

	Credit Implications 
	No.


	Revised Proposed Protocol Language


2.1 
DEFINITIONS
Subsynchronous Resonance (SSR)
Coincident oscillation occurring between two or more Transmission Elements or Generation Resources at a natural harmonic frequency lower than the normal operating frequency of the ERCOT System (60 Hz)., including, but not limited to, the following types of interactions: 

(a)
Subsynchronous torsional interaction - torsional interaction between a turbine-generator shaft and the ERCOT Transmission Grid;

(b)
Induction generator effect - the amplification of subsynchronous currents due to negative resistance in the armature of a synchronous Generation Resource; and

(c)
Subsynchronous control interaction - the amplification of subsynchronous currents due to positive feedback between Transmission Elements and the control systems of certain Generation Resources, particularly type 3 wind turbines, with series compensation.
2.2
ACRONYMS AND ABBREVIATIONS

SSR

Subsynchronous Resonance
FIS

Full Interconnection Study
3.21 
Subsynchronous Resonance 

3.21.1 
Identification and Evaluation of Subsynchronous Resonance Risk

(1)
New Interconnecting Entities (IEs).  As part of the Security Screening Study described in Planning Guide Section 5.4.1, Security Screening Study, ERCOT shall conduct an initial evaluation of each proposed Generation Resource’s risk for creating Subsynchronous Resonance (SSR) with existing or planned Transmission Elements in the Planning Model.  
(a)
This evaluation shall include system-side frequency scans and any other appropriate measures and shall assess the risk of SSR under a set of simultaneous Outages selected by ERCOT within its sole judgment.  The Screening Study is defined in paragraph (4) of Planning Guide Section 5.4.1.

(b)
If ERCOT’s initial evaluation shows a risk of SSR in the case of five or fewer simultaneous Outages, and the Interconnecting Resource notifies ERCOT in writing of its desire to pursue a Full Interconnection Study (FIS), the interconnecting Transmission Service Provider (TSP) shall conduct a detailed study of the risk of SSR as part of the Full Interconnection Study (FIS), in accordance with Planning Guide Section 5.4.5.1, Subsynchronous Resonance Studies.For the purposes of Section 3.21, the Outage of a double-circuit transmission line shall be considered a single Outage.
(c)
If ERCOT determines that protection or mitigation measures should be investigated to protect the system from SSR risk due to the study results, a mitigation or protection plan shall be reviewed pursuant to Section 3.21.2. 
(2)
Existing Facilities and Annual Assessment.  ERCOT shall conduct an annual assessment of the risk of SSR to the ERCOT System using the six-year planning horizon.  
(a)
This assessment shall include system-side frequency scans and any other appropriate measures and shall assess the risk of SSR under a set of simultaneous Outages selected by ERCOT within its sole judgment.  
(b)
If ERCOT’s assessment identifies a risk of SSR in the case of five or fewer simultaneous Outages, one of the affected TSPs shall complete a detailed study in accordance with paragraph (5), below.  Within XX days, a TSP shall notify ERCOT of its intent to conduct the study.  If within XX days, more than one TSP or no TSP submits a notice of intent to ERCOT, ERCOT shall designate a TSP to conduct, the detailed SSR study. 
(c)
If ERCOT determines that protection or mitigation measures should be investigated to protect the system from SSR risk, due to study results, a mitigation or protection plan shall be reviewed pursuant to Section 3.21.2, Subsynchronous Resonance Protection and Mitigation Meausres.

(3)
New Transmission Elements.  If a TSP proposes to interconnect a new  Transmission Element or implement a new network switching practice that has a risk of creating SSR and would not be reviewed as part of ERCOT’s annual assessment prior to the interconnection of the Transmission Element or the implementation of the practice, the TSP shall submit the project or practice to ERCOT for review on an ad hoc basis pursuant to paragraph (4), below.  ERCOT shall determine whether the project or practice requires a detailed SSR study within XX days.
(4)
Ad Hoc SSR Screening.  ERCOT may conduct an initial evaluation of any existing or proposed significant Transmission Element or Generation Resource on an ad hoc basis to determine whether a risk of SSR exists in the case of five or fewer simultaneous Outages.  The set of simultaneous Outages used in this analysis shall be selected by ERCOT within its sole judgment.  If ERCOT’s evaluation shows a risk in the case of five or fewer simultaneous Outages, it shall notify in writing, the TSPs that own affected Transmission Elements.  Upon receipt of ERCOT’s notification, one of those TSPs shall conduct a detailed study of the risk of SSR in accordance with paragraph (5), below.  Within XX days, a TSP shall notify ERCOT of its intent to conduct the study.  If within XX days, more than one TSP or no TSP submits a notice of intent to ERCOT, ERCOT shall designate a TSP to conduct the detailed SSR study.      

(5)
TSP Detailed SSR Study (“Study”).  If ERCOT determines that a Study is necessary pursuant to paragraphs (1) through (4), above, the TSP performing the Study shall promptly conduct the Study, and, upon completion distribute to all affected TSPs, the Generation Resource and ERCOT. 
(a)
The Study shall comport with Good Utility Practice in the analysis of SSR, and shall use any appropriate tools and techniques, including but not limited to frequency scans, eigenvalue analyses, and electromagnetic transient simulations.  
(b)
The Study shall, at a minimum, include simultaneous Outages selected by ERCOT in its sole judgment.  
(c)
The Study shall also include a survey of and recommendations concerning possible protection and mitigation measures, as those terms are defined in paragraph (1) of Section 3.21.2. 

(6)
Required Responses to Modeling and Information Requests.  
(a)
In conducting an initial evaluation or annual assessment under paragraphs (1) through (4), above, or a detailed study under paragraph (5), above, any affected Resource or IE shall, upon request, provide ERCOT or the studying TSP with any Generation Resource, data necessary to model the Generation Resource, for the purpose of analyzing SSR.  Any affected TSP or interconnecting TSP shall, upon request, provide ERCOT or the studying TSP with any Transmission Element or network switching practice data necessary to model the  Transmission Element of network switching practice for the purpose of analyzing SSR.  The data may include, but is not limited to, manufacturer data, PSCAD/EMTDC simulation models, and field test results.  
(b)
If the requested data does not exist, but it can be obtained from the manufacturer or from some other third party, the Resource Entity or TSP shall be required to obtain that data and provide it to ERCOT or the requesting TSP, as applicable.  

(7)
ERCOT Review of Study. Within 60 days of receiving the Study, ERCOT shall review the study’s findings and recommendations.  Upon completing its review, ERCOT shall immediately notify all affected Entities of its conclusions and conduct a meeting with the affected Entities to discuss any particular practices or mitigation measures that may be required to resolve any SSR risk identified, whether or not such measures were recommended in the Study.
(a)
In reviewing the Study results, ERCOT may require the affected TSPs and Resource Entities to provide additional data relevant to the study.  
(b)
If ERCOT determines that the Study does not fully address all relevant issues, ERCOT may require the TSP to conduct further analysis.
(c)
ERCOT may also extend the 60-day review period based on reasonable grounds upon notification of all affected Entities.  
3.21.2 
Subsynchronous Resonance Protection and Mitigation Measures

(1)
If, as a result of a Study conducted pursuant to Section 3.21.1, Identification and Study of Subsynchronous Resonance Risk, ERCOT determines that protection or mitigation measures are necessary to protect the ERCOT System from SSR risk, the affected Entity shall install those protection or mitigation measures in accordance with this Section.  For the purposes of this Section:

(a)
 “Protection” shall refer to the installation and use of protective relays capable of isolating the affected Transmission Element or Generation Resource from the ERCOT System in the event SSR is detected; and 
(b)
“Mitigation” shall refer to the installation and use of any equipment or the implementation of any practice that may be used to mitigate or eliminate SSR risk, including, but not limited to, the following measures: Outage coordination, Special Protection Systems (SPSs), passive and dynamic SSR blocking filters, supplemental excitation damping controls, thyristor-controlled series capacitors, bypass series capacitors with the aid of low set gaps, and series capacitor segmentation.  
(2)
If ERCOT identifies SSR risk in the case of four or five simultaneous Outages, ERCOT shall implement Outage coordination procedures to mitigate SSR risk to the maximum extent possible, by working with the TSPs and Generation Resources.  Consistent with Section 3.1, Outage Coordination, ERCOT shall coordinate Outages for reliability, consistent with Good Utility Practice.  For the purposes of this Section, the Outage of a double-circuit transmission line shall be considered a single Outage.  The Generation Resource may install appropriate protective equipment on its Facilities, per its sole discretion. The TSP may install appropriate protective equipment on its Facilities, per its sole discretion.
(3)
If ERCOT identifies SSR risk in the case of three or fewer simultaneous Outages, each affected Resource Entity or TSP shall implement measures as described in paragraph (2) above.  ERCOT shall consult with the affected Entities in determining the most appropriate solution that may include installation of the appropriate protective equipment on its Facilities.  
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