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6.3
Subsynchronous Resonance

6.3.1
Generation Resource Requirements

(1)
Where the potential for a Subsynchronous Resonance (SSR) condition has been identified, the Generation Resource shall coordinate with ERCOT, the Transmission Service Provider (TSP), or facility owner to perform further analysis in order to determine the level of risk to the Generation Resource.  The Generation Resource shall make available to the Entity performing the SSR analysis all data pertaining to its generator(s). 
(2)
The Generation Resource shall provide to the TSP or facility owner conducting the SSR study, generator manufacturer data and/or results from field tests when study results indicate evidence of the potential for a SSR condition. The minimum data to be provided for each conventional synchronous generator shall include: 

(a) Armature and rotor circuit model parameters.  Resistance and reactance as a function of frequency for the generator as viewed from the generator terminals may be provided as an alternative to providing circuit model parameters;

(b) The inertia constant for each turbine element, generator and exciter;
(c) The spring constants for each shaft connecting turbine elements, generator and exciter;
(d) Estimated turbine-generator natural torsional mode mechanical damping, if available, for all subsynchronous modes as a function of generator loading, ranging from no load to full load, and;
(e) Fatigue life expenditure data for each shaft connecting the turbine elements, generator and exciter (assumptions made in the preparation of this data shall also be provided).
(3)
The minimum data to be provided for Intermittent Renewable Resources (IRRs) and other Resources employing inverter-based power technologies, such as energy storage technologies, shall include:

(a) A detailed Power Systems Computer-Aided Design (PSCAD) model of the Resource (the PSCAD model may be redacted of proprietary information);  

(b) Any additional ERCOT-requested data as needed for specific studies, and;  

(c) Updated models as needed and as requested by ERCOT.

6.3.2
TSP and Facility Owner Requirements

(1)
Where the potential for a SSR condition has been identified, ERCOT and the TSP shall coordinate with the impacted Generation Resource and, if applicable, other facility owner(s) to perform further analysis in order to determine the level of risk to the Generation Resource and, if necessary, determine the type of protection solution that is to be implemented.

(2)
Each TSP or facility owner shall demonstrate through a valid SSR assessment that all new system additions or new network switching practices that are added to its portion of the bulk ERCOT System that have potential to excite SSR are planned to avoid causing equipment damage. 

6.3.3
SSR Analysis
(1)
It is the responsibility of the Entity introducing new facilities or elements to the transmission system to ensure that SSR studies are performed whenever such additions may cause SSR risk.  SSR analysis shall be performed using, at a minimum, the following criteria:

(a)
Be performed prior to the in-service date of the new system additions or network switching practices that are potential scenarios to cause SSR. System additions or network switching practices include transmission system equipment such as a series capacitor, HVdc rectifier terminal, or static VAr compensator (SVC) system that is connected to a transmission line 100kV or higher and that is electrically close to a turbine-generator. 

(b)
Consist of initial studies, such as frequency scanning, that determine whether there is evidence of a potential SSR condition.  Estimated or typical turbine-generator data may be used.

(c)
Consist of detailed studies, such as frequency scanning, eigenvalue analysis or electromagnetic transient simulation, if results from paragraph (1) (b), of Section 6.3.3, indicate the potential for an SSR condition. Data available from the generator manufacturer and/or from field tests as per Section 6.3.1, Generation Resource Requirements, shall be used to confirm the condition.
(d)
Consider the effect of Outages and contingencies according to paragraph (1) of Section 6.3.4, SSR Protection.

(e)
Include a rationale for how the size of the study area was determined for initial studies in paragraph (1) (b) (3), of Section 6.3.3, and detailed studies in paragraph (1) (c), of Section 6.3.3.  The study area determines which turbine-generators are electrically close to the new system additions or new network switching practices.
6.3.4
SSR Protection
(1)
The Generation Resource, TSP or facility owner shall be responsible for implementing a corrective plan to protect its equipment where the potential for a SSR condition has been verified to exist, as follows:

(a)
If the potential for SSR exists at N-4 (four-simultaneous-Outages) conditions, the TSP or facility owner shall have in place protection and Outage coordination procedures.  Mitigation measures may be implemented as an alternative to protection;

(b)
If the potential for SSR exists at N-3 (three-simultaneous-Outages) conditions, the TSP or facility owner shall have in place mitigation systems and procedures in addition to Outage coordination procedures.
(2)
The Generation Resource, TSP or facility owner shall provide to ERCOT the type of corrective plan being implemented.

(3)
Changes to a SSR corrective plan shall be reported to all parties impacted 90 days prior to the change effective date.

(4)
ERCOT may, at its discretion, limit the type of corrective plans implemented in a specific area.
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