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	Comments


EDF Renewable Energy (EDF RE) appreciates the opportunity to submit comments in response to ERCOT’s proposal on NPRR 562 dated April 9th 2014, and presented at the Subsynchronous Resonance (“SRR”) workshop on April 23rd.  EDF RE is the owner of multiple projects interconnecting hundreds of megawatts of wind energy in the PREZ region which are currently under construction.  Although the ERCOT staff has not yet posted a revision of NPRR 562, since the version dated April 9, and the workshop on April 23, EDF RE would like to submit the following comments in support of ERCOT’s proposal and to balance other comments that have been filed in this case.

EDF RE very much supports ERCOT’s proposal to have ERCOT undertake the initial scanning study as described in section 3.21.1(1), which EDF RE thinks is the best approach and will yield the most predictable and consistent results.  In addition, EDF RE also supports that the detailed Subsynchronous Oscillation (SSO) studies be performed by the corresponding Transmission Service Provider (TSP) as stated in section 3.21.2.  As discussed in the April 23rd workshop, EDF RE suggests that not all wind generators have the technical expertise or the capability to undertake and conduct these complex SSO screening and detailed studies.  In addition, by having the TSP conduct these studies, a more consistent study methodology and set of assumptions will be utilized for all projects.

EDF RE supports the staff proposal that the level and form of system response capability to a potential SSO condition should be proportional to the likelihood of that condition occurring as it is described in section 3.21.3(2).  EDF RE strongly believes that an action plan should be congruent to the level of potential SSO risk for either the generation entity or the transmission element affording all parties protection at a reasonable cost proportional to the risk to the grid.  EDF RE very much appreciates the analysis that ERCOT has put into developing its proposed sliding scale of system remedies to address escalating system risk.  Furthermore, EDF RE supports ERCOT’s criteria treating each Transmission Element Outage separately and as an N-2 condition rather than treating Transmission Element Outages on the same tower as a single circuit when identifying which generators are susceptible to SSO.

EDF RE prefers the simple and clear system proposed for ranking contingencies, and associated risks and responses, based on a single contingency approach on each individual transmission element.  EDF RE does not think that labeling a common tower outage, where two full circuits on a common set of towers go down; a two contingency event, conflicts with Protocol Section 4.1.1.1 (2) although EDF RE accepts this may be a departure from past practice.  This is strengthened by the staff’s conclusion about the likelihood of a two circuit outage versus a one circuit outage, based on actual history (only 15% of the time that both are affected).  That is, today, some N-2 situations would represent two separate elements, and some N-2 contingencies would be double circuits, which, in fact, have very different degrees of risk associated with them.  The proposed nomenclature, for purposes of SSO response, only helps to make the determination of the level of risk more consistent and proportionate, which is the intention.  We agree with the proposed approach.  
At the same time, we understand and agree with the concerns of Luminant and Calpine that generators that are currently considered at N-4 contingency, could become N-8 in the extreme scenarios, and would lose the benefit of ERCOT monitoring and notification under the proposal as last published by ERCOT on April 9th and discussed at the April 23rd  workshop.  EDF RE suggests that the appropriate avenue to address this concern is to use the new definitions across the board, and to elevate ERCOT’s monitoring and notification activities to include any generator with SSO issue exposure under N-8 or fewer contingencies in that new nomenclature.
We also agree with ERCOT and Luminant that existing generation should not be expected to provide the level of protection and response associated with new transmission elements or new generation added to the grid.  However, EDF RE would very strongly urge that the definition of existing generation in Section 3.21.3(2)(a)  include any generation already having met the requirements of Planning Guide 6.9 as of April 23rd2014; the date of the SSO workshop.  For projects at this stage of development and/or construction, substantial financial commitments have been made throughout the supply chain. Examples of such commitments include commitments that have been made to manufacturers to purchase equipment, to contractors to complete construction, and to power purchasers to support offtake agreements..  New rules should be prospective in nature, affecting plants prior to their approved interconnection and financial commitments.

Finally, EDF RE understands that some generators may feel that investments in system protection may be desirable above the level defined by any scheme proposed by NPRR 562, and the NPRR clearly allows such additional upgrade by such entities.  The Protocol Revision Request simply establishes the Minimum Level of system protection required of all affected entities.  
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	Revised Proposed Protocol Language


2.1 
DEFINITIONS
Subsynchronous Oscillation (SSO)

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 resonance – the torsional interaction between series capacitors and turbine-generators.

(b) Subsynchronous torsional interaction – the interaction between active Transmission Elements (e.g. high-voltage direct current or Static Var Compensator) and turbine-generators.

(c) Induction generator effects – interactions involving the electrical network only between series capacitors and Generation Resources.

(d) Subsynchronous control interaction – the amplification of subsynchronous currents due to positive feedback between series capacitors and the control systems of certain Generation Resources.

2.2
ACRONYMS AND ABBREVIATIONS

SSO

Subsynchronous Oscillation
FIS

Full Interconnection Study
3.21
Subsynchronous Oscillation

3.21.1
Initial Identification and Evaluation of Subsynchronous Oscillation Risk

(1)
Subsynchronous Oscillation (SSO) screening studies, including frequency scans, shall be performed by ERCOT in consultation with the interconnecting Transmission Service Provider (TSP) to evaluate a Generation Resource’s risk of becoming radial or near radial to a Transmission Element or Facilities capable of causing SSO.  In the case of a new Generation Resource, ERCOT’s initial evaluation and screening studies shall occur through the ERCOT Generator Interconnection Screening study process provided in the ERCOT Planning Guide. In the case of a change to the topology of the ERCOT Transmission Grid, ERCOT’s initial evaluation and screening studies shall occur through ERCOT’s review of transmission project proposals submitted through the ERCOT Regional Planning process pursuant to Section 3.11, Transmission Planning, and ERCOT’s review of transmission project updates. 

(2)
If the screening study shows an SSO risk in the case of eight or fewer concurrent Transmission Element Outages in the converged power flow case, then a detailed SSO risk study shall be performed by a designated TSP for a new Generation Resource.
(3)
If ERCOT’s review of transmission project proposals submitted through the ERCOT Regional Planning process shows an SSO risk in the case of eight or fewer concurrent Transmission Element Outages in a converged power flow case, then a detailed SSO risk study shall be performed by a designated TSP for the changes to the topology of the ERCOT Transmission Grid. 
(4)
If ERCOT deems a detailed SSO risk study necessary, the provision for such study shall be as follows:

(a)
The designated TSP shall be the TSP owning the series capacitor or active Transmission Element involved in the SSO risk, unless another TSP is selected to perform the study by mutual agreement of the TSPs. 

(b)
If more than one TSP owns series capacitors or Transmission Elements involved in the SSO risk, the TSPs shall mutually agree on the designated TSP to perform the detailed SSO risk study. 

(c)
If the TSPs do not mutually agree on a designated TSP to perform the detailed SSO risk study, then ERCOT shall select one of the TSPs owning Transmission Facilities involved in the SSO risk or the Interconnecting Entity to perform the detailed study.

3.21.2
Detailed Subsynchronous Oscillation Studies

(1)
The designated TSP shall develop a comprehensive scope, including contingencies, for the detailed SSO risk study and distribute it to ERCOT and the other affected Resource Entities and TSPs for comment.  ERCOT shall issue its comments within ten Business Days from receipt of the study scope. 

(2)
The detailed SSO risk study report shall include a survey of and recommendation for possible mitigation and protection measures if needed, as defined below in Section 3.21.3. The designated TSP may engage a third-party consultant for this assessment or other purposes.
(3)
Generation Resource Data – The specificity of the study and any associated recommendations are directly related to the accuracy of the data provided regarding the generation elements that may be at risk of SSO. 

(a) Upon request from ERCOT or the designated TSP, any affected Resource Entity shall provide the data necessary to model the Generation Resource for the purpose of analyzing SSO risk.

(b) If the requested data is proprietary and/or confidential, beyond the reasonable control of the affected Resource Entity and can only be obtained from a manufacturer or from another third party, a non-disclosure agreement may be necessary between the manufacturer or third party and the designated TSP, its consultant, if any, and ERCOT.  Detailed models obtained pursuant to a non-disclosure agreement associated with a detailed SSO risk study shall not be used for any other purpose and shall not be disclosed to outside parties.

(c) If data is not available from the affected Resource Entity and cannot be obtained from a manufacturer or third party, then the designated TSP or its consultant, if any, may make reasonable assumptions in the study

(4)
Transmission Equipment Data – The specificity of the study and any associated recommendations are directly related to the accuracy of the data provided regarding the Transmission Elements that may affect the risk of SSO. 

(a) Upon request from ERCOT or the designated TSP, any affected TSP shall provide the data necessary to model the Transmission Element for the purpose of analyzing SSO risk.

(b) If the requested data is proprietary and/or confidential, beyond the reasonable control of the affected TSP and can only be obtained from a manufacturer or from another third party, a non-disclosure agreement may be necessary between the manufacturer or third party and the designated TSP, its consultant, if any, and ERCOT.  Detailed models obtained pursuant to a non-disclosure agreement associated with a detailed SSO risk study shall not be used for any other purpose and shall not be disclosed to outside parties.

(c) If data is not available from the affected TSP and cannot be obtained from a manufacturer or third party, then the designated TSP or its consultant, if any, may make reasonable assumptions in the detailed SSO risk study.

(5)
The detailed SSO risk study shall be reviewed as follows:

(a)
The designated TSP shall present the draft detailed SSO risk study report to ERCOT, affected Resource Entities, and the affected TSPs for comment.  Where multiple Generation Resources are impacted, confidential data shall be redacted in the study report provided to Resource Entities.

(b)
Any questions, comments, proposed revisions, or clarifications by any Entity shall be made in writing to the designated TSP within 20 Business Days after receipt of the draft detailed SSO risk study.  ERCOT may extend this review period by an additional 20 Business Days by notifying the designated TSP that it needs additional time to review the draft study report.  ERCOT may request additional data from the affected TSPs and Resource Entities.  ERCOT may further request that the designated TSP conduct additional analysis.

(6) After considering the information received from ERCOT, affected Resource Entities, and affected TSPs, the study shall be deemed complete and the designated TSP shall issue the final detailed SSO risk study report to ERCOT, affected Resource Entities, and affected TSPs.  Where multiple Generation Resources are impacted, confidential data shall be redacted in the study report provided to Resource Entities.

(7) ERCOT may deem a detailed SSO risk study not necessary if an Interconnecting Entity and/or Resource Entity synchronizing the new Generation Resource, or TSP provide documentation stating that its equipment is protected against SSO risk.  ERCOT shall review any documentation provided with other impacted Resource Entities and TSPs to determine whether further analysis is needed.

3.21.3 
Subsynchronous Oscillation Protection and Mitigation Measures

(1)
Protection and/or Mitigation measures described in this Section may be necessary as a result of a detailed SSO risk study conducted pursuant to Section 3.21.2.  For purposes of this Section, the terms “Protection” and “Mitigation” shall have the following meaning:

(a)
“Protection” shall refer to an automatic switching action that removes the affected Generation Resource and/or Transmission Element from service. 

(b)
“Mitigation” shall refer to the installation and use of any equipment or the implementation of any procedure that may be used to mitigate or eliminate SSO risk. 

(i)
“Structural Mitigation” shall refer to installation and use of equipment that does not require operator action.  As applied to Transmission Facilities, this may include Special Protection Systems (SPSs), active or passive filters, thyristor-controlled series capacitors, and series capacitor segmentation, construction of new Transmission Facilities, etc.  As applied to the Generation Resource, this may include Special Protection Systems (SPSs), passive filters, mechanical redesign, damping controllers, etc.

(ii)
“Procedural Mitigation” shall refer to implementation of any procedure involving operator action that may be used to mitigate or eliminate SSO risk, such as Outage Coordination, monitoring tools, series capacitor bypass and series capacitor segmentation.  ERCOT and the TSP requesting an Outage, clearance, or switching action shall review such actions for possible SSO risk.

(2)
The use of Protection and Mitigation measures shall be determined by assessing the nature of the SSO risk. The number of concurrent Transmission Element Outages shall be considered an indicator of the risk.  For purposes of the meaning and the application of Protection and Mitigation measures described in this Section, an existing Generation Resource is subject to the standard below whereas a proposed Generation Resources can be subject to a higher standard. 

(a)
An existing Generation Resource is considered a Generation Resource either interconnected to the ERCOT System or a Generation Resources that have achieved the requirements under Planning Guide Section 6.9 as of April 9th 2014, 

(b)
A proposed Generation Resource is considered a Generation Resource that has not achieved the requirements under Planning Guide Section 6.9 as of April 9th 2014.
	
	Potential Risk
	Action
	Responsible Entity

	(a)
	n-3 or fewer concurrent Transmission Outages
	Protection and Structural Mitigation
	All impacted

	(b)
	n-4 or fewer concurrent Transmission Outages
	Protection
	All impacted

	(c)
	n-4, n-5, n-6, n-7 or n-8 concurrent Transmission Outages
	Procedural Mitigation 
	All impacted and ERCOT


(3)
All impacted Entities shall participate in the coordination and selection of the implemented solution.
(4)
The Protection and Mitigation measures required in this Section are minimum requirements and do not preclude an affected Entity from implementing additional measures.

(5)
Approval and Reporting of Protection and/or Mitigation Measures.

(a)
ERCOT shall review the final detailed SSO risk study and approve, reject or recommend modification of Protection and/or Mitigation measures with 30 days of receipt of the study.

(b)
ERCOT shall incorporate conclusions regarding SSO risk, including level of study and approved Protection and/or Mitigation measures, in its future studies or reviews for transmission planning projects.

(6)
Cost Allocation.

(a)
SSO Studies.  The Entity introducing the new Transmission Element, new Generation Resource, or switching practice identified as creating a potential SSO risk shall be responsible for the cost of all SSO studies.

(b)
Protection.  The cost of any protective equipment shall be the responsibility of the Entity on whose Facilities the equipment is installed.

(c)
Structural Mitigation.  The cost of any equipment necessary to implement Structural Mitigation shall be the responsibility of the Entity on whose Facilities the equipment is installed. 
(7)
Modification of Mitigation Measures.  Any proposed change to an ERCOT-approved Mitigation measure associated with SSO risk shall be submitted to all affected Entities and approved by ERCOT in writing before taking effect.  ERCOT shall approve or reject the proposed change within 90 days of notification.
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