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TCPA’s Comments on ERCOT’s Presentation and Issues Discussed at ERCOT’s December 4, 2015 SSR Workshop
Pursuant to ERCOT staff’s request, Texas Competitive Power Advocates (“TCPA”) submits these comments on ERCOT’s presentation
 and issues discussed at the ERCOT Subsynchronous Resonance (SSR) Workshop held on December 4, 2015. ERCOT staff requested that stakeholders file comments by December 31, 2015 under NPRR 562.  

Introduction

TCPA is a trade association representing Investor Owned Utilities, Independent Power Producers, Retail Electric Providers, and Independent Power Marketers with investments in Texas and ERCOT wholesale electric markets. TCPA members and their affiliates provide a wide range of important market functions and services in ERCOT, including the development, operation, and management of power generation assets, the scheduling and marketing of power, the provision of energy management services, and sales of competitive electric service to consumers.  TCPA members provide more than 43,000 megawatts of installed generation capacity to the ERCOT/Texas market – representing more than 50 percent of the total net operable electric generating capacity in ERCOT; represent billions of dollars of investment in the state; and employ thousands of Texans.  TCPA members include multiple generation companies that own generation units that are subject to SSR risk based on ERCOT’s frequency scan analysis results. 
TCPA applauds the efforts of ERCOT staff to undertake detailed analyses of the serious SSR threat to generators in ERCOT resulting from the use of series capacitors on Competitive Renewable Energy Zones (CREZ) and non-CREZ transmission lines.  In addition, TCPA also appreciates that ERCOT and the affected transmission companies continue to suspend the use of the series capacitors until the SSR threat is fully understood and all risks to generators are fully addressed by ERCOT, respective transmission companies and affected generation companies.   

The potential and sudden catastrophic failure of a generation unit due to SSR is an unacceptable threat to ERCOT system security and reliability and personnel safety. Furthermore, the potential loss of capital investment by generation companies that are impacted by SSR risk is untenable.  Moreover, the potential threat of increased torsional fatigue stress over time on generation units caused by SSR at levels greater than those for which the generating units are designed, while not immediately catastrophic, is also an unacceptable risk for generation plants in the ERCOT competitive market. 

Therefore, as a preliminary matter, all of the potential risks of SSR must be fully identified, and appropriate mitigation and protection measures against those risks must be in place before the series capacitors are energized by respective transmission companies.  In fact, given the risks of SSR to generating plants, TCPA recommends that series capacitors used in CREZ and non-CREZ transmission build-out should be designed and programmed such that the capacitors remain in bypass mode until the increased transfer capability is needed, and then used only when needed to provide that additional transfer capability.  TCPA seeks further assurance from ERCOT that all risks have been and will be addressed in the ERCOT study and countermeasure planning process before series capacitors are put into service by transmission companies.
  TCPA also urges ERCOT to carefully consider the use of series capacitors in future transmission planning, as the risks and costs of adding these devices to the ERCOT system have not yet been fully identified.
Comments on ERCOT’s December 4th SSR Workshop Presentation
The operation of series capacitors should be limited to conditions where additional transfer capability is needed for system reliability purposes and the operation of the series capacitors will not pose an SSR risk for generation plants.  
Given the significant risk of extensive damage to generating units presented by the SSR threat, series capacitors should only be used when truly needed to address a real-time need for additional transfer capability to maintain system reliability, such as during high wind low load conditions, and only after a complete picture of SSR risk to generators has been established and all threats of SSR to any generator have been fully addressed for series capacitor operations.  At all other times, the series capacitors should remain in bypass mode.  ERCOT Protocols, Operating Guides and other procedures should be reviewed and revised with broad stakeholder input to determine the conditions when series capacitors should be allowed to be placed in service for such periods of time when increased transfer capacity is needed for system reliability purposes.   Operating the system in this manner will minimize potential SSR impacts on generation plants in ERCOT and reduce the oversight burden on ERCOT system operators.
ERCOT’s scope of SSR threat and analysis must include the increased and long-term chronic torque amplification fatigue impacts on generation units caused by SSR. 
ERCOT’s scope of SSR threat and analysis must include the impacts of increased and longer-term torque amplification fatigue stress on generation units caused by SSR.  The risk of chronic degradation of generation equipment caused by SSR over time must be managed because fatigue damage can shorten and degrade a generation unit’s useful life and create a risk of catastrophic failure over time.  It is not entirely clear from ERCOT’s December 4th SSR workshop presentation or the “SSR Study Scope Guideline” posted under NPRR 562 that these increased and longer-term fatigue risks have been adequately addressed by ERCOT.  For example, the study scope document states that “If TA vulnerability is identified, then determine the need for fatigue analysis.”  TCPA requests more information from ERCOT staff as to how this determination will be made and by whom.  In addition, the study scope states a detailed analysis must show that an “Acceptable Fatigue Life Expenditure (FLE) criterion” must be less than 50%. TCPA requests more information on how the 50% criterion was developed and whether it has been substantiated as acceptable in the industry based on sound engineering principles.  TCPA urges ERCOT to ensure that the torque amplification fatigue impacts and risks, and the measures needed to neutralize them, are more adequately described and addressed in the study scope document.
ERCOT should conduct detailed studies of all fifteen generation plants that were found to be at SSR risk in ERCOT’s frequency scan analysis. 
In ERCOT’s December 4th SSR workshop presentation, ERCOT staff indicated that fifteen generation plants within fourteen circuit outages to be radially connected to series capacitors were susceptible to SSR impacts. ERCOT, however, only plans to conduct detailed studies on nine of the fifteen generation plants on the basis that those nine generation plants have a potential SSR vulnerability within six circuit outages.  Due to the severe threat that SSR poses to generation plants, TCPA urges ERCOT to conduct detailed studies of all fifteen generation plants to ensure that the full range of threats and needed mitigation and protection measures are fully understood and timely implemented. 

If ERCOT decides not to conduct detailed studies on the remaining six generation plants, ERCOT should provide the basis for why these generation resources should not be further studied, including whether and how probabilistic analyses of the contingency risks were performed.  Additionally, if the results of the detailed studies on the nine generation plants indicate mitigation and protection measures are required for a majority of those generation plants, TCPA believes that such a result indicates that the study threshold is too low and ERCOT should increase the N-6 detailed study threshold and perform additional detailed studies to ensure that all the actual SSR risks are fully identified and eliminated.     
ERCOT should not establish a countermeasure requirement threshold until after ERCOT has completed the detailed study process and the level of SSR risk is fully understood by ERCOT, respective transmission companies and affected generation companies.  
TCPA strongly recommends that ERCOT not establish a threshold standard for countermeasure requirements until after ERCOT has completed the detailed study process and SSR risks and impacts are fully understood by ERCOT, respective transmission companies and affected generation companies.  Until there is a complete picture of SSR risks and impacts and associated mitigation or protection measures, it is premature for ERCOT to propose a threshold for countermeasure requirements. 
If ERCOT decides to establish a threshold for countermeasure requirements at this time, however, TCPA believes that an N-4 contingency risk is too low for requiring mitigation or protection measures against SSR.  ERCOT’s analysis of SSR risk uses a single circuit outage for a contingency event and does not account for the compounded risk of two circuits being taken out of service in a single contingency event (as is done in ERCOT’s transmission planning process). Thus, with this analysis, an N-4 contingency risk could be only the outage of two double circuit transmission towers. This level of risk for requiring mitigation or protection measures from SSR is not acceptable. TCPA believes that ERCOT should apply a minimum of an N-5 contingency risk for requiring mitigation or protection measures against SSR to ensure protection beyond a two double circuit tower outage scenario.  As stated above, however, TCPA notes that this threshold may need to be adjusted after the full range of SSR threat is completely understood by ERCOT, respective transmission companies and affected generation companies after the detailed study process is completed by ERCOT.  
Transmission companies should be required to install and test back-up protection measures for SSR risk for existing generation plants in case required mitigation measures fail to perform. 
In the December 4th SSR workshop presentation, ERCOT’s Countermeasure Requirement proposal does not include a requirement for back-up plant protection (other than allowing it as a substitute for mitigation for a small group of generators).   TCPA believes that this approach may not be prudent, depending upon the final conclusions of the SSR risk analyses and the range of countermeasures needed to fully protect generators – particularly considering the severe, catastrophic risk at issue with SSR.  As with any operational and mechanical processes and equipment, a transmission company and/or ERCOT’s mitigation measures could fail to perform.  If mitigation measures fail, a generation plant must still be protected from the catastrophic and chronic dangers of SSR.  Until ERCOT, respective transmission companies and affected generation companies fully understand the operating characteristics and back-up capabilities of mitigation measures, TCPA believes that when mitigation measures are required that back-up protection measures that can respond in the event that transmission company/ERCOT mitigation measures fail should also be required to fully protect a generation plant against SSR risk.  For existing generation plants, the respective transmission company should be responsible for the cost of designing and implementing back-up protection measures and testing to ensure the necessary performance of the protection measures (including  periodic testing of installed back-up protection devices in coordination with affected generation plants, preferably without disruption to the plant’s operation).

Outage coordination procedures and processes must be strengthened to account for SSR risk and should include input from at risk generators.
In the December 4th SSR workshop presentation, ERCOT stated that it plans to address SSR risks affected by planned outages (which should include procedures for both transmission and generation planned outages), but only to provide protection of up to N-2 or N-3 outages.  TCPA believes that this is not an acceptable level of protection.  Series capacitors should be taken out of service during any outage if the outage increases the risk to a plant beyond the Countermeasure Requirement threshold of mitigation or protection discussed above.  In addition, outage coordination procedures or processes should be developed in close coordination with the generation plant operators that may be affected by SSR risk. If implementing this level of protection for a generation plant during a proposed outage results in delays in outage scheduling, this must be an acceptable outcome – safety of personnel and equipment must come before expediency of outages.  Operators of generation plants have unique and in-depth knowledge and experience with the transmission system appurtenant to their plants and can provide needed precision to any outage coordination scenarios. TCPA believes that this input is critical to ensuring all potential SSR risks are fully understood and integrated into outage procedures or processes before an outage is approved by ERCOT.  
Real-time SSR monitoring and action planning must be strengthened and include input from at risk generators.
In the December 4th SSR workshop presentation, ERCOT proposes to implement SSR monitoring and action planning in real-time operations.  The example provided suggests an alarm when a plant is two outages away from potential SSR vulnerability and a list of action items to respond (such as bypassing the series capacitors).  TCPA asks that ERCOT provide further explanation (such as studies and/or probabilistic analyses performed) to show how a determination was made that only “two outages away” is considered a reasonable margin of protection given the severe catastrophic dangers of SSR.   TCPA further offers the following general observations regarding ERCOT’s SSR monitoring and action planning: 
First, sounding alarms for ERCOT system operators is not an appropriate foundation for real-time protection processes.  When a threshold for action occurs, the series capacitors must be immediately removed by an automated bypass relay – and not rely on the “human element” of operator action.  It is highly likely that when such events occur in real-time, the system operators will be tasked with many other duties and troubleshooting challenges and addressing escalating SSR risk should not be compromised as a result.  

Second, it should be recognized that certain weather conditions warrant precautionary bypass of series capacitors, such as tornado and hurricane watches.  Such storms are the most likely cause of multiple transmission tower outages, which exponentially and quickly produce the most dangerous scenarios of SSR risk.  

Finally, the suggested threshold of an N-2 contingency risk level for real-time actions is unacceptably low for threatened generation plants, particularly considering such contingencies typically occur as a result of very extreme, unpredictable and destructive events (such as the weather conditions described above) when ERCOT’s system operators are likely highly distracted with other urgent grid management actions.  

Nonetheless, as discussed above, TCPA continues to believe that ERCOT should limit the operation of series capacitors to bypass mode except for those conditions where additional transfer capability (e.g., high wind, low load) is needed for system reliability purposes and ERCOT has determined that the use of the series capacitors will not subject SSR risk on any generator.  Operating the system in this way would minimize potential SSR impacts, including the risks of longer-term torque amplification fatigue, and reduce the oversight burden on ERCOT system operators.

Therefore, TCPA recommends, at a minimum that: (1) ERCOT operate the series capacitors by exception, only when conditions create a need for additional transfer capability for system reliability purposes and their operation will not create SSR risk for generators; (2) real-time countermeasure processes must be founded on automated systems to take series capacitors out of service instantaneously in the event that the threshold for taking series capacitors out of service is reached and only supplemented by system operator actions, if needed; (3) in anticipation of certain developing weather conditions, such as tornado and hurricane watches, series capacitors should be immediately bypassed until those conditions have passed; (4) the contingency threshold for real-time automated and other countermeasure responses (other than precautionary bypass related to weather developments) should be determined after ERCOT has completed its detailed studies and more fully understands the risks to generators, but in any case, should occur at or before an N-5 level of risk; and (5) real time countermeasure requirements must be mandatory with strong oversight and enforcement when compliance requirements are not met (such as implementation in the ERCOT Operating Guides).   TCPA is willing to continue to work with ERCOT and stakeholders to establish appropriate standards.  As discussed previously, affected generation plant operators must have input into the procedures and operating standards that ERCOT uses for contingencies and risks.  
Telemetry reflecting real-time changes in SSR Risk should be made available to affected generation plants.  


In the December 4th SSR workshop presentation, ERCOT discusses the use of telemetry for monitoring SSR risk.  TCPA believes that ERCOT should make telemetry available to affected generating plants that shows changes in SSO risk in real time (as discussed in ERCOT’s December 4th SSR workshop presentation).  However, this telemetry should only be used by the generation plant to supplement its understanding of events.  Mitigation measures should continue to be the sole responsibility of the transmission utility and any subsequent failures and reparations of those mitigation measures would be the utility’s responsibility as well.  
Transmission companies planning new transmission projects or other actions that could affect the ERCOT system topology should be responsible for identifying and eliminating SSR risk resulting from those changes to the ERCOT system. 
TCPA believes that it must be clear that transmission utilities planning new transmission projects or other actions that would affect the topology of the ERCOT system shall be responsible for completely addressing and eliminating any increase in SSR risks caused by any changes to the transmission system from the transmission projects, including the addition of new generation, and other actions. This would of course include all required SSR mitigation and protection measures needed for any generating plant in existence prior to the addition of the new project or other action by the utility, likewise at the expense of the utility.  To prevent the further escalation of SSR risk in the future, proposed transmission facilities should be designed in a way to minimize and eliminate SSR risk; otherwise, existing generators as of the time the new facilities are installed will be in the same predicament that existing generators are in today with respect to CREZ and non-CREZ transmission infrastructure that was built with series capacitors after the generation plants were built.   

Closing Remarks

TCPA believes it is unreasonable to expect the owners of existing generation assets prior to the development of CREZ and non-CREZ transmission infrastructure with series capacitors to have anticipated the need for, or installed, mitigation or protection measures against transmission-generated SSR, or purchased and designed turbine equipment to mitigate transmission-generated SSR.  These existing generation plants were built long before CREZ and non-CREZ transmission-related SSR risks were created or anticipated by ERCOT and the affected generation companies. The disparate impacts on different generators violates the basic principles of competitive neutrality in the ERCOT market, as well as the directive in the Public Utility Regulatory Act (“PURA”) for transmission service providers (“TSPs”) to provide “non-discriminatory access to wholesale transmission service” – with some generators having risks of catastrophic, dangerous and costly damage and the additional costs of protection, while other competing generators that are located electrically more distant from or otherwise not affected by the series capacitors do not have those risks and costs.
  While TCPA has offered proposed changes to the elements of ERCOT’s countermeasure proposals, as discussed above, TCPA is in agreement with ERCOT’s approach regarding utility responsibility for mitigation measures for existing generating plants because this approach is consistent with the non-discriminatory principles in PURA. 
	Revised Cover Page Language


None proposed at this time.
	Revised Proposed Protocol Language


None proposed at this time.  
� ERCOT’s presentation can be found at:  � HYPERLINK "http://www.ercot.com/calendar/2015/12/4/77250-WORKSHOPS" ��http://www.ercot.com/calendar/2015/12/4/77250-WORKSHOPS�.





� For reference, TCPA engaged Mr. Colin Bowler as a consultant on the SSO issue and this project.  Mr. Bowler has extensive experience in the area of SSO and previously worked for both General Electric and ABB specializing in turbine-generator reliability concerns from power system operations before becoming president of his current company, where he specializes, among other practices, in sub-synchronous oscillation mitigation, control and protection.  His paper, “System Studies and Risk of SSO Torsional Interaction” is attached to TCPA comments filed September 24, 2014 which can be found at: � HYPERLINK "http://interchange.puc.state.tx.us/WebApp/Interchange/Documents/42631_25_814091.PDF" �http://interchange.puc.state.tx.us/WebApp/Interchange/Documents/42631_25_814091.PDF�.  





� See also PURA Section 35.004 Provision of Transmission Service; “The commission shall ensure that an electric utility or transmission utility provides nondiscriminatory access to wholesale transmission service for qualifying facilities, exempt wholesale generators, power marketers, power generation companies, retail electric providers, and other electric utilities or transmission and distribution utilities.”  
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