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	Comments


Luminant Energy Company LLC (Luminant) appreciates the opportunity to provide comments on NPRR562.  The comments below are based on ERCOT’s 040914 comments.  

Luminant understands the need to define and implement a comprehensive approach to reliably manage the ERCOT grid in light of potential Subsynchronous Oscillation (SSO) risks.  In ERCOT, SSO risks are tied to the operation of series capacitors, which are transmission equipment designed to reduce impedance on transmission lines, which allows them to accommodate more generation flow.  While Luminant generally supports using technology to increase transmission capacity, the additional risk created by the possibility of SSO interactions with generators means that the operation of series capacitors must be carefully managed.  

SSO can cause risk to a generator if the generator becomes radial or near-radial to a series capacitor such that there is a resonance created between the series capacitor and the generator that damages the generator shaft.  Though very rare, the damage that can be caused by SSO can be catastrophic.  In ERCOT, a generator generally can only become radial to a series capacitor if there are one or more transmission elements out of service.   

Although there are numerous applications, equipment types, and strategies, there are really only two ways to fully protect against SSO interaction – 1) to bypass or segment the series capacitor or 2) to trip the generator that is at risk.  Luminant argues that, because the SSO risk for existing generators was created by the installation of series capacitors, it should never be acceptable to require that an existing generator be tripped to protect against SSO.  Moreover, it is not always possible to retrofit a generator with automatic protection.  In investigating potential SSO solutions for some of our generation units, Luminant learned that torsional relays cannot be reliably retrofitted on all machines, and the feasibility of designing a relay is largely dependent on the generation equipment’s manufacturer and vintage.  

Therefore, Luminant proposes that if there is any existing generator at an N-3 (i.e., three simultaneous contingencies) or greater risk of SSO interactions under normal operating conditions, the series capacitor should either be retrofitted with protection that will automatically detect SSO or have an automatic control that will bypass the series capacitor anytime a generator is put at an N-2 or greater risk of harmful SSO interactions.  Moreover, if it is the case that any existing generator is at an N-6 or greater risk of becoming radial to a series capacitor, there should be an ERCOT procedural strategy to manage outage coordination and situational awareness so that the series capacitor will be bypassed or segmented if any generator is put at an N-2 or greater risk of harmful SSO interactions.

For new facilities, whether transmission or generation, the Interconnecting Entity should have the responsibility for protecting against SSO.  In other words, if a generator is interconnecting a new unit in a location that is subject to N-3 or greater risk of SSO interaction under normal operating conditions, it should be required to install equipment that will automatically trip the unit under conditions likely to create SSO impacts.  If a transmission provider is interconnecting a new series capacitor in a location that subjects any existing generator to N-3 or greater risk under normal operating conditions, it should be required to install equipment that detects SSO and automatically bypasses or segments the series capacitor under high risk conditions.  Luminant believes that by appropriately allocating the risk created by this equipment, the appropriate cost allocation will follow naturally. 

Luminant also strongly opposes ERCOT’s proposal at the April 3, 2014 workshop to “relax” the Credible Single Contingency definition by counting double circuit lines on common towers as separate contingencies.  First, it is inconsistent with the way ERCOT analyzes contingencies in every other area of Operations. (See Protocols § 2.1, definition of Credible Single Contingency, ¶ 2).  Second, the decision seems to be based on some amount of discrete transmission data that was not shared with ERCOT stakeholders that indicated an historical coincidence of double circuit outages occurred 15% of the time.  If ERCOT believes that 15% coincidence of double circuit outages is not meaningful then it should change its practice in all of Operations to the separate circuit standard.  Third, there are a number of existing generators who were identified initially as having an N-4 level risk who would, under the new contingency definition, not benefit from any procedural mitigation by ERCOT.  That is, under ERCOT’s proposed mitigation and protection scheme, it will only perform outage coordination for generators that are at an N-6 or greater risk of SSO interactions.  Since generators that were identified as having an N-4 risk originally may be, under the new contingency definition, at an N-8 risk, they will not be protected by ERCOT’s mitigation proposal.       

Luminant recognizes that there are no perfect solutions for managing SSO risk on the ERCOT grid; however, it believes that the proposal outlined in its comments below is an equitable solution.  Luminant urges market participants to reject any solutions for SSO that unfairly transfers the risk or costs to existing generators.
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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 six 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.  For all SSO studies in this Section, double-circuit transmission lines in excess of 0.5 miles in length will be studied as a single Transmission Element Outage. 
(3)
If ERCOT’s review of transmission project proposals submitted through the ERCOT Regional Planning process shows an SSO risk in the case of six 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, if available.

(b) If the requested data is proprietary and/or confidential, beyond the reasonable control of the affected Resource Entity or can only be obtained from a manufacturer or from another third party, a non-disclosure agreement may be executed 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, subject to review by ERCOT.
(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, if available.

(b) If the requested data is proprietary and/or confidential, beyond the reasonable control of the affected TSP or can only be obtained from a manufacturer or from another third party, a non-disclosure agreement may be executed 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, subject to review by ERCOT.

(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 affected, confidential Resource 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 ten 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 Resource 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 affected 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 the installation and use of equipment that protects against SSO risk that does not require operator action, and that must have the capability to detect and mitigate harmful SSO conditions.  For Transmission Facilities, Protection may include harmonic filters, thyristor controls, etc.  For Generation Resources, Protection may include torsional relays, mechanical redesign, etc. . 

(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, and that can automatically bypass or segment a series capacitor or Transmission Element that creates SSO risk under defined conditions for which the equipment monitors.  For Transmission Facilities, this may include Special Protection Systems (SPSs), etc. 
(ii)
“Procedural Mitigation” shall refer to implementation of any procedure involving operator action that may be used to mitigate or eliminate SSO risk. Procedural Mitigation must include Outage Coordination and Real-Time  situational awareness tools (e.g., monitoring, SSR alarms, etc.), and must result in a process for bypassing or segmenting the series capacitor or Transmission Element involved in creating the SSO risk under high-risk conditions. .  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. Protection and Mitigation measures will be reviewed every time that a detailed SSO risk study shows a relevant change in topology, and Protection and Mitigation measures will be updated as needed.
(a)
For existing Transmission Facilities that create SSO risk, if 3 or fewer concurrent Transmission Element Outages would put any interconnected Generation Resource at SSO risk, the TSP that owns the series capacitors or Transmission Elements involved in creating the SSO risk shall be the Responsible Entity for installing Protection or for installing Structural Mitigation that ensures that the relevant series capacitor or Transmission Element is bypassed or segmented if any interconnected Generation Resources is two or fewer concurrent Transmission Element Outages away from experiencing SSO risk.  
(b)
For proposed Transmission Facilities, if the installation of a new series capacitor or Transmission Element would put any interconnected Generation Resource at SSO risk with 3 or fewer concurrent Transmission Element Outages, the Entity introducing the new Transmission Element shall be the Responsible Entity for installing Protection on its facilities.
(c)
For proposed Generation Resources, if 3 or fewer concurrent Transmission Element Outages would put any Interconnecting Entity and/or Resource Entity synchronizing a new Generation Resource at SSO risk, the Entity introducing the new Generation Resource shall be the Responsible Entity for installing Protection on its facilities.
(d)
For both existing and proposed facilities, if 6, 5, or 4 concurrent Transmission Element Outages would put any interconnected Generation Resource at SSO risk, ERCOT will work with all affected TSPs to coordinate Procedural Mitigation that will ensure that the series capacitor or Transmission Element involved in creating SSO risk is bypassed or segmented if any interconnected Generation Resource is two or fewer concurrent Transmission Element Outages away from experiencing SSO risk. 
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


(3)
No series capacitor or Transmission Element involved in creating an SSO risk may be put into service until the applicable ERCOT-approved Protection and/or Mitigation measures are in place. 
(4)
The Protection and Mitigation measures required in this Section are minimum requirements and do not preclude an affected Entity from implementing  additional Protection on its own facilities.

(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 Protection 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)
Any proposed change to an ERCOT-approved Protection or 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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