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2.2.6
Oscillation Damping Support  

(1)
Generation Resources and ESRs  shall keep their Power Oscillation Damping (POD) in-service (“On” or energized and performing as designed by the manufacturer) unless the POD is installed but not in service because the settings as described in paragraph (5) below have not been determined for POD.  When available, the POD shall be active and responsive at all times the Generation Resource or ESR is synchronized to the ERCOT Transmission Grid and operating at or above its Low Sustained Limit (LSL).  However, if the POD of a Generation Resource or ESR is set to be active and responsive at a point above the LSL for technical reasons, the Generation Resource or ESR may request ERCOT to allow an exception to the requirement that the POD be active anytime the Generation Resource or ESR is at or above its LSL.  In order to obtain the exception, the Resource Entity 
shall notify ERCOT and provide the necessary technical information to ERCOT to justify a higher activation point for the POD.

(2)
Resource Entities shall notify their QSEs of any change in POD status (e.g. POD unavailability due to maintenance or failure and when the POD returns to normal operation).  QSEs shall notify ERCOT and the TO at the POI of any change in POD status and shall supply POD status logs to ERCOT upon request per Protocol Section 6.5.5.1, Changes in Resource Status. 

(3)
Synchronous Generation Resources greater than 10 MW installed after January 1, 2008 and on or before December 1, 2010 shall install a POD and place the POD in service by June 1, 2011.  Synchronous Generation Resources greater than 10 MW installed after December 1, 2010 shall install a POD and place the POD in-service prior to the Resource Commissioning Date of the Generation Resource.  
(4)
Inverter-Based Resources (IBRs)
 greater than 10 MW installed after December 31, 2020 and on or before December 31, 2022 shall install a POD and place the POD in-service by December 31, 2022.  IBRs greater than 10 MW installed after December 31, 2022 shall install a POD and place the POD in-service prior to the Resource Commissing Date of the IBR. 
(5)
The Resource Entities shall establish POD settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz.  The POD settings shall be tested and tuned to ensure the POD has appropriate damping characteristics.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date.  

(6)
Synchronous Generation Resources greater than 10 MW installed before January 1, 2008 are subject to the following requirements:

(a)
The Resource Entity shall notify ERCOT and the TSP:

(i)
Whether or not a POD has been installed; and

(ii)
Whether or not POD settings have been determined and the POD has been or will be placed in-service.

(b)
If a POD was in-service prior to January 1, 2008, the POD shall remain in-service with the established POD settings, provided that ERCOT may direct the Generation Resource to modify the settings.  The POD settings shall be tested and tuned to ensure the POD has appropriate damping characteristics. 

(c)
If a POD is newly installed and/or placed in-service the Generation Resource  shall establish POD settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz.  The POD settings shall be tested and tuned to ensure the POD has appropriate damping characteristics.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date.
(7)
IBRs greater than 10 MW installed before December 31, 2020 are subject to the following requirements:

(a)
The Resource Entity shall notify ERCOT and the TSP:

(i)
Whether or not a POD has been installed; and

(ii)
Whether or not POD settings have been determined and the POD has been or will be placed in-service.

(b)
If a POD was in-service prior to December 31, 2020, the POD shall remain in-service with the established POD settings.  ERCOT may direct the IBR to modify the settings.  The POD settings shall be tested and tuned to ensure the POD has appropriate damping characteristics.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date.
(c)
If a POD is newly installed and/or placed in-service the IBR shall establish POD settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz.  The POD settings shall be tested and tuned to ensure the POD has appropriate damping characteristics.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date.

(8)
If an excitation system on a synchronous Generation Resource greater than 10 MW is modified or replaced after January 1, 2008, the Resource Entity shall install a POD, establish POD settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz, and place the POD in-service.  The settings shall be tested and tuned to ensure the excitation system has appropriate damping characteristics.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date.
(9)
If an IBR greater than 10 MW is modified after December 31, 2020 and subject to the Generation Resource Interconnection or Change Request 
process, the Resource Entity shall install a POD, establish POD settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz, and place the POD in-service.  The settings shall be tested and tuned to ensure the POD has appropriate damping characteristics.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date.
(10)
If it is determined that a change in POD settings or the addition of a POD to a Generation Resource or ESR would improve overall system performance, ERCOT shall coordinate with the Resource Entity to determine appropriate settings.  Within 180 days of determining appropriate settings, the Resource Entity shall place the POD in service with the appropriate settings.  Any POD settings established pursuant to this section shall dampen modes with oscillations as directed by ERCOT.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date. 

(11)
At least every ten calendar years, Resource Entities shall conduct a POD test or verify POD performance based on operational data for the purpose of model verification on PODs.  All new Generation Resources and ESRs shall conduct a POD test within five years of the initial POD test that was approved as part of the commissioning process.  All subsequent tests shall be conducted on a ten year cycle.  Additionally, if POD equipment characteristics are modified, the Resource Entity shall conduct a performance test within 120 days of the modification.  Industry accepted testing techniques shall be used for testing, measuring and calculating the modeling parameters.  The test report must list the test(s) conducted and include the operational data used to verify the modeling parameters.  Any models created from the test data must be a standard PSS/E dynamic model or ERCOT and TSP approved user written model.  Dynamic models reflecting the final POD settings shall be provided to ERCOT and the TSP within 30 days of the POD in-service date. 
(a)
Resource Entities will provide the test data and verified dynamic models to ERCOT by submittal to the NDCRC application located on the MIS Secure Area through the Resource Asset Registration Form (RARF) or thorugh the RIOO system after RARF is retired.
(12)
An exemption may be granted for the testing requirements listed above if the Resource on which the POD is installed has a current ANCF, as calculated per paragraph (4) of Section 2.2.5, Automatic Voltage Regulators, of 5% or less over the most recent three calendar years preceding the planned testing calendar year.  At the end of this ten year timeframe, the current average three year ANCF (for years eight, nine, and ten) will be examined by ERCOT to determine if the exemption can be declared for the next ten year period.  If no longer eligible for the ANCF exemption, then model verification must be completed within 365 calendar days of the date the capacity factor exemption expired.  Under certain operating conditions, ERCOT may require a ten year test even if the current average three year ANCF is below the 5% threshold.
 (13)
The results of POD tests or POD performance verification shall be supplied to ERCOT and the TSP within 30 days of a request from ERCOT.
2.7.3.2
ERCOT Responsibilities
(1)
ERCOT shall be responsible for ordering necessary generation On-Line to regulate transmission voltage and reactive flow.

(2)
When voltage levels deviate from normal operating limits in the pre-contingency (base case) condition or from emergency operating limits in the post-contingency condition, ERCOT shall take immediate steps to restore voltage levels within the applicable operating limits using all available reactive resources.  ERCOT may allow additional time for a TO to correct the voltage levels to within limits on sub-100kV facilities prior to ERCOT taking further steps to restore voltage levels.  The steps ERCOT may take include, but are not limited to: 
(a)
Evaluating TO actions taken to correct voltage levels; 

(b)
Directing additional Generation Resources On-Line; 

(c)
Redispatching generation; 

(d)
Deploying additional Resources; 

(e)
Directing static Reactive Power resources to be put in service; 

(f)
Utilizing temporary changes to limits of Resources or Transmission Facilities;
(g)
Developing a Constraint Management Plan (CMP); 
(h) 
Adjusting a Voltage Set Point; and  

(i)
Shedding firm Load.
(3)
ERCOT shall issue a VSS Dispatch Instruction to the designated QSE for adjustments that would require a Generation Resource to operate outside its Unit Reactive Limit (URL). 

(4)
For multi-generator busses, ERCOT may not instruct any single Generation Resource to operate beyond its Corrected Unit Reactive Limit (CURL) or URL until all Generation Resources On-Line and interconnected at the same transmission bus are operating at their respective CURLs or URLs.

(5)
ERCOT shall coordinate Automatic Voltage Regulator (AVR), dynamic and static reactive device Outages to ensure adequate reactive reserves are maintained.

(6)
ERCOT shall maintain a performance log of QSE acknowledgements of VSS Dispatch Instructions.

(7)
ERCOT shall be aware of the location of and availability of reactive power resources, including AVRs and Power Oscillation Damping (POD), and shall monitor their statuses.

(8)
ERCOT shall maintain displays to monitor Voltage Profiles and reactive flows. 

(9)
ERCOT shall, for each Generation Resource, telemeter the Real-Time desired Voltage Set Point and the TSP-designated Point of Interconnection (POI) kV measurement via Inter-Control Center Communications Protocol (ICCP) to the QSE representing that Generation Resource.
(10)
ERCOT shall instruct the TO to make Voltage Set Point adjustments, as necessary, within the Generation Resource’s URL provided to ERCOT.  
	[NOGRR204:  Replace Section 2.7.3.2 above with the following upon system implementation of NPRR989:]
2.7.3.2
ERCOT Responsibilities
(1)
ERCOT shall be responsible for ordering necessary Generation Resources or ESRs On-Line to regulate transmission voltage and reactive flow.

(2)
When voltage levels deviate from normal operating limits in the pre-contingency (base case) condition or from emergency operating limits in the post-contingency condition, ERCOT shall take immediate steps to restore voltage levels within the applicable operating limits using all available reactive resources.  ERCOT may allow additional time for a TO to correct the voltage levels to within limits on sub-100kV facilities prior to ERCOT taking further steps to restore voltage levels.  The steps ERCOT may take include, but are not limited to: 
(a)
Evaluating TO actions taken to correct voltage levels; 

(b)
Directing additional Generation Resources or ESRs On-Line; 

(c)
Redispatching Generation Resources or ESRs; 

(d)
Deploying additional Resources; 

(e)
Directing static Reactive Power resources to be put in service; 

(f)
Utilizing temporary changes to limits of Resources or Transmission Facilities;

(g)
Developing a Constraint Management Plan (CMP); 

(h) 
Adjusting a Voltage Set Point; and  

(i)
Shedding firm Load.
(3)
ERCOT shall issue a VSS Dispatch Instruction to the designated QSE for adjustments that would require a Generation Resource or ESR to operate outside its Unit Reactive Limit (URL). 

(4)
For multi-generator busses, ERCOT may not instruct any single Generation Resource or ESR to operate beyond its Corrected Unit Reactive Limit (CURL) or URL until all Generation Resources and/or ESRs On-Line and interconnected at the same transmission bus are operating at their respective CURLs or URLs.

(5)
ERCOT shall coordinate Automatic Voltage Regulator (AVR), dynamic and static reactive device Outages to ensure adequate reactive reserves are maintained.

(6)
ERCOT shall maintain a performance log of QSE acknowledgements of VSS Dispatch Instructions.

(7)
ERCOT shall be aware of the location of and availability of reactive power resources, including AVRs and Power Oscillation Damping (POD), and shall monitor their statuses.

(8)
ERCOT shall maintain displays to monitor Voltage Profiles and reactive flows. 

(9)
ERCOT shall, for each Generation Resource and ESR, telemeter the Real-Time desired Voltage Set Point and the TSP-designated Point of Interconnection (POI) kV measurement via Inter-Control Center Communications Protocol (ICCP) to the QSE representing that Generation Resource or ESR.

(10)
ERCOT shall instruct the TO to make Voltage Set Point adjustments, as necessary, within the Generation Resource’s or ESR’s URL provided to ERCOT.


2.7.3.4
QSE Responsibilities
(1)
Each QSE shall ensure that any Generation Resource that it represents and that is required to provide VSS responds to any VSS Dispatch Instruction including VSS Dispatch Instruction to exceed its CURL or URL or TO Voltage Set Point instruction within the time requirements specified in paragraph (3)(b) of Section 2.2.10, Generation Resource Response Time Requirements.  If the Resource Entity notifies the QSE that a Generation Resource cannot comply with the VSS Dispatch Instruction or TO Voltage Set Point instruction, either the Resource Entity or its QSE shall, as soon as practicable, notify the Entity that issued the instruction.  The Resource Entity or its QSE shall provide the reason for not being able to comply and an estimated time for resolution, when known.
(2)
Each QSE representing a Generation Resource shall provide in Real-Time the desired Voltage Set Point and the associated POI kV measurement to the Generation Resource.

(3)
Each QSE will continuously monitor the status of its Generating Resources’ AVRs and PODs.
(4)
Each QSE must, as soon as practicable, notify ERCOT when a Generation Resource experiences a change that affects its reactive capability, including any change to the operation mode of the Generation Resource’s AVR. 
	[NOGRR204:  Replace Section 2.7.3.4 above with the following upon system implementation of NPRR989:]
2.7.3.4
QSE Responsibilities

(1)
Each QSE shall ensure that any Generation Resource or ESR that it represents and that is required to provide VSS responds to any VSS Dispatch Instruction including VSS Dispatch Instruction to exceed its CURL or URL or TO Voltage Set Point instruction within the time requirements specified in paragraph (3)(b) of Section 2.2.10, Generation Resource and Energy Storage Resource Response Time Requirements.  If the Resource Entity notifies the QSE that a Generation Resource or an ESR cannot comply with the VSS Dispatch Instruction or TO Voltage Set Point instruction, either the Resource Entity or its QSE shall, as soon as practicable, notify the Entity that issued the instruction.  The Resource Entity or its QSE shall provide the reason for not being able to comply and an estimated time for resolution, when known.

(2)
Each QSE representing a Generation Resource or ESR shall provide in Real-Time the desired Voltage Set Point and the associated POI kV measurement to the Generation Resource or ESR.

(3)
Each QSE will continuously monitor the status of its Resources’ AVRs and PODs.

(4)
Each QSE must, as soon as practicable, notify ERCOT when a Generation Resource or ESR experiences a change that affects its reactive capability, including any change to the operation mode of the Generation Resource’s or ESR’s AVR. 


11.2 
Remedial Action Schemes

(1)
Remedial Action Schemes (RASs) are designed to detect abnormal predetermined ERCOT System conditions and automatically take corrective actions to maintain a secure system. 

(2)
The following do not individually constitute a RAS:

(a)
Protection systems installed for the purpose of detecting faults on Transmission Elements and isolating the faulted Transmission Elements;

(b)
Schemes for automatic Under-Frequency Load Shedding (UFLS) and automatic Under-Voltage Load Shedding (UVLS) comprised of only distributed relays;

(c)
Out-of-step tripping and power swing blocking;

(d)
Automatic reclosing schemes;

(e)
Schemes applied on a Transmission Element for non-fault condition, such as, but not limited to, generator loss-of-field, transformer top-oil temperature, overvoltage or overload to protect the Transmission Element against damage by removing it from service;

(f)
Controllers that switch or regulate one or more of the following: series or shunt reactive devices, flexible alternating current transmission system (FACTS) devices, phase-shifting transformers, variable-frequency transformers, or tap-changing transformers; and that are located at and monitor quantities solely at the same station as the Transmission Element being switched or regulated;

(g)
FACTS controllers that remotely switch static shunt reactive devices located at other stations to regulate the output of a single FACTS device;

(h)
Schemes or controllers that remotely switch shunt reactors and shunt capacitors for voltage regulation that would otherwise be manually switched;

(i)
Schemes that automatically de-energize a line for a non-faults operation when one end of the line is open;

(j)
Schemes that provide anti-islanding protection (e.g. protect Load from effects of being isolated with generation that may not be capable of maintaining acceptable frequency and voltage);

(k)
Automatic sequences that proceed when manually initiated solely by a System Operator;

(l)
Modulation of high voltage, direct current (HVDC) or FACTS via supplementary controls, such as angle damping or frequency damping applied to damp local or inter-area oscillation;

(m)
Sub-synchronous resonance protection schemes that directly detect sub-synchronous quantities (e.g. currents or torsional oscillations); or

(n)
Generation controls such as, but not limited to, Automatic Generation Control (AGC), generation excitation (e.g. Automatic Voltage Regulation (AVR) and Power Oscillation Damping (POD)), fast valving, and speed governing.
 (3)
In addition to the requirements in the Protocols and applicable North American Electric Reliability Corporation (NERC) Reliability Standards, RASs shall also meet the following requirements:  

(a)
A RAS may be proposed by a Transmission Service Provider (TSP) or Resource Entity, and be approved by ERCOT and the TSP(s) and/or Resource Entity(ies) included in the RAS prior to implementation; 

(b)
The RAS owner(s) shall coordinate the design and implementation of the RAS with the owners and operators of Facilities included in the RAS, including but not limited to Generation Resources, TSPs and Direct Current Ties (DC Ties);

(c)
The RAS shall be automatically armed when appropriate; 

(d)
The RAS shall not operate unnecessarily. 

(e)
To avoid unnecessary RAS operation, the RAS owner(s) may provide a Real-Time status indication to the owner of any Generation Resource controlled by the RAS to show when the flow on one or more of the RAS monitored Facilities exceeds 90% of the flow necessary to arm the RAS.  The cost necessary to provide such status indication shall be the responsibility of the RAS owner(s); 

(f)
The status indication of any automatic or manual arming/activation or operation of the RAS shall be provided as Supervisory Control and Data Acquisition (SCADA) alarm inputs to the owner(s) of any Facility controlled by the RAS; 

(g)
When a RAS is removed from service, the RAS owner(s) or a Designated Agent shall immediately notify ERCOT; 

(h)
When a RAS is returned to service, the RAS owner or its Designated Agent shall immediately notify ERCOT.  ERCOT shall modify its reliability constraints to recognize the availability of the RAS; 

(i)
The RAS owner(s) shall telemeter the status indication of the following items by SCADA to ERCOT for incorporation into ERCOT systems:

(i)
Any automatic or manual arming/activation or operation of the RAS; 

(ii)
The in-service/out-of-service status of the RAS; and 

(iii)
Any additional related telemetry that already exists pertinent to the monitoring of the RAS (e.g. status indication of communications links between associated RAS equipment and the owner’s control center, arming limits of associated RAS equipment). 

(j)
The TSP may receive telemetry for a Resource Entity owned RAS through ERCOT or through the RAS owner(s), at the option of the TSP.  The RAS owner(s), at its own cost, must provide telemetry for Resource Entity owned RASs to the TSP upon request. 

(4)
The owner(s) of an existing, modified, or proposed RAS shall submit documentation of the RAS to ERCOT for review and compilation into an ERCOT RAS database using the form in Section 8, Attachment K, Remedial Action Scheme (RAS) Template.  The documentation shall detail the design, operation, modeling, functional testing, and coordination of the RAS with other RASs, Automatic Mitigation Plans (AMPs), protection and control systems. 

(a)
ERCOT shall conduct a review of each proposed RAS, each proposed modification and proposed indefinite deactivation and/or termination of an existing RAS.  Additionally, it shall conduct a review of each existing RAS at least every five years as required by changes in system conditions.  Upon receipt, ERCOT shall initiate a 30 working day review period to evaluate each proposal in accordance with paragraph (e) below.  ERCOT shall coordinate any additional time needed for the evaluation with the RAS owner(s).

(b)
The review of a proposed RAS shall be completed before the RAS is placed in service.  The timing of placing the RAS into service must be coordinated with and approved by ERCOT.  The implementation schedule must be confirmed through submission of a Network Operations Model Change Request (NOMCR) to ERCOT. 

(c)
Existing RASs that have already undergone at least one review shall remain in service during any subsequent review.  Modifications to existing RASs may be implemented upon approval by ERCOT. 

(d)
The schedule for placing a RAS into service must be coordinated among ERCOT and the owners of the Facility controlled by the RAS, and shall provide sufficient time to perform any necessary functional testing prior to its being placed in service.

(e)
ERCOT review of a RAS shall: 

(i)
Validate that RAS mitigates the system condition(s) or contingency(ies) for which it was designed; 

(ii)
Identify any conflicts with the Protocols, NERC Reliability Standards, and these Operating Guides; 

(iii)
Evaluate and demonstrate that the RAS shall be designed so that  a single RAS component failure, when the RAS, was intended to operate, does not prevent the interconnected transmission system from meeting the performance requirements defined in NERC Reliability Standards;

(iv)
Evaluate and document the consequences of misoperation, incorrect operation, or unintended operation of a RAS, when considered by itself and without any other system contingency; 

(v)
Evaluate and demonstrate that proposed RAS will coordinate with other RASs, AMPs, protection and control systems and applicable emergency procedures;

(vii)
Evaluate future transmission project(s) that will eliminate the need for the RAS; and

(vii)
Upon completion of ERCOT’s RAS review, ERCOT shall provide all results and underlying studies to the RAS owner(s). 

(f)
If deficiencies are identified by ERCOT or other parties’ comments, the RAS owner(s) shall either submit an amended RAS proposal or withdraw the RAS proposal.  The amended RAS proposal shall undergo the review process specified in item (4)(e) above using the timeline in item (4)(a) above until the identified deficiencies have been resolved to the satisfaction of ERCOT.

(g)
As part of the ERCOT review, ERCOT may notify the Steady State Working Group (SSWG), the Dynamics Working Group (DWG), and the System Protection Working Group (SPWG) of the RAS proposal, and each working group or any member of each working group may provide any comments, questions, or issues to ERCOT.  ERCOT may work with the owner(s) of Facilities affected by the RAS as necessary to address all issues.

(h)
ERCOT shall develop a method to include the RAS where practicable in Security-Constrained Economic Dispatch (SCED), Outage coordination, and Reliability Unit Commitment (RUC). 

(i)
ERCOT’s review shall provide an opportunity for and include consideration of comments submitted by Market Participants affected by the RAS.
	[NOGRR183:  Replace Section 11.2 above with the following upon system implementation of NPRR955:]

11.2 
Remedial Action Schemes

(1)
Remedial Action Schemes (RASs) are designed to detect abnormal predetermined ERCOT System conditions and automatically take corrective actions to maintain a secure system. 

(2)
The following do not individually constitute a RAS:

(a)
Protection systems installed for the purpose of detecting faults on Transmission Elements and isolating the faulted Transmission Elements;

(b)
Schemes for automatic Under-Frequency Load Shedding (UFLS) and automatic Under-Voltage Load Shedding (UVLS) comprised of only distributed relays;

(c)
Out-of-step tripping and power swing blocking;

(d)
Automatic reclosing schemes;

(e)
Schemes applied on a Transmission Element for non-fault condition, such as, but not limited to, generator loss-of-field, transformer top-oil temperature, overvoltage or overload to protect the Transmission Element against damage by removing it from service;

(f)
Controllers that switch or regulate one or more of the following: series or shunt reactive devices, flexible alternating current transmission system (FACTS) devices, phase-shifting transformers, variable-frequency transformers, or tap-changing transformers; and that are located at and monitor quantities solely at the same station as the Transmission Element being switched or regulated;

(g)
FACTS controllers that remotely switch static shunt reactive devices located at other stations to regulate the output of a single FACTS device;

(h)
Schemes or controllers that remotely switch shunt reactors and shunt capacitors for voltage regulation that would otherwise be manually switched;

(i)
Schemes that automatically de-energize a line for a non-faults operation when one end of the line is open;

(j)
Schemes that provide anti-islanding protection (e.g. protect Load from effects of being isolated with generation that may not be capable of maintaining acceptable frequency and voltage);

(k)
Automatic sequences that proceed when manually initiated solely by a System Operator;

(l)
Modulation of high voltage, direct current (HVDC) or FACTS via supplementary controls, such as angle damping or frequency damping applied to damp local or inter-area oscillation;

(m)
Sub-synchronous resonance protection schemes that directly detect sub-synchronous quantities (e.g. currents or torsional oscillations); or

(n)
Generation controls such as, but not limited to, Automatic Generation Control (AGC), generation excitation (e.g. Automatic Voltage Regulation (AVR) and Power Oscillation Damping (POD)), fast valving, and speed governing.

(3)
In addition to the requirements in the Protocols and applicable North American Electric Reliability Corporation (NERC) Reliability Standards, RASs shall also meet the following requirements:  

(a)
A RAS may be proposed by a Transmission Service Provider (TSP) or Resource Entity, and be approved by ERCOT and the TSP(s) and/or Resource Entity(ies) included in the RAS prior to implementation; 

(b)
The design, implementation, and testing of the RAS shall be coordinated within the RAS Entity;

(c)
The RAS shall be automatically armed when appropriate; 

(d)
The RAS shall not operate unnecessarily; 

(e)
A RAS designated as a Limited Impact RAS shall be reviewed according to the process described in paragraph (4)(e) below and subject to ERCOT approval;

(f)        For a RAS not designated by ERCOT as a Limited Impact RAS, the possible inadvertent operation of the RAS, resulting from any single RAS component malfunction satisfies all of the following as determined by the review process in paragraph (4)(e) below and subject to ERCOT approval:

(i) 
The ERCOT System shall remain stable;

(ii) 
Cascading shall not occur;

(iii) 
Applicable Facility Ratings shall not be exceeded;

(iv) 
ERCOT System voltages shall be within post-contingency voltage limits and post-contingency voltage deviation limits;

(v) 
Transient voltage responses shall be within acceptable limits.

(g)
To avoid unnecessary RAS operation, the RAS Entity may provide a Real-Time status indication to the owner of any Generation Resource controlled by the RAS to show when the flow on one or more of the RAS monitored Facilities exceeds 90% of the flow necessary to arm the RAS.  The cost necessary to provide such status indication shall be the responsibility of the RAS Entity; 

(h)
The status indication of any automatic or manual arming/activation or operation of the RAS shall be provided as Supervisory Control and Data Acquisition (SCADA) alarm inputs to the owner(s) of any Facility controlled by the RAS; 

(i)
When a RAS is removed from service, the RAS Entity or a Designated Agent shall immediately notify ERCOT; 

(j)
When a RAS is returned to service, the RAS Entity or its Designated Agent shall immediately notify ERCOT.  ERCOT shall modify its reliability constraints to recognize the availability of the RAS; 

(k)
The RAS Entity shall telemeter the status indication of the following items by SCADA to ERCOT for incorporation into ERCOT systems:

(i)
Any automatic or manual arming/activation or operation of the RAS; 

(ii)
The in-service/out-of-service status of the RAS; and 

(iii)
Any additional related telemetry that already exists pertinent to the monitoring of the RAS (e.g. status indication of communications links between associated RAS equipment and the owner’s control center, arming limits of associated RAS equipment); and 

(l)
The TSP may receive telemetry for a Resource Entity owned RAS through ERCOT or through the RAS Entity, at the option of the TSP.  The RAS Entity, at its own cost, must provide telemetry for Resource Entity owned RASs to the TSP upon request. 

(4)
The RAS Entity shall submit to ERCOT documentation of an existing, modified, proposed, or retiring RAS for review and compilation into an ERCOT RAS database using the form in Section 8, Attachment K, Remedial Action Scheme (RAS) Template.  The documentation shall detail the design, operation, modeling, functional testing, and coordination of the RAS with other RASs, Automatic Mitigation Plans (AMPs), protection and control systems.

(a)
ERCOT shall conduct a review of each proposed RAS, each proposed modification and proposed indefinite deactivation and/or termination of an existing RAS.  Additionally, it shall conduct a review of each existing RAS at least once every five years or as required by changes in system conditions.  Upon receipt, ERCOT shall initiate a 30 Business Day review period to evaluate each proposal in accordance with paragraph (4)(e) below.  ERCOT shall coordinate any additional time needed for the evaluation with the RAS Entity.

(b)
The review of a proposed RAS shall be completed before the RAS is placed in service.  The timing of placing the RAS into service must be coordinated with and approved by ERCOT.  The implementation schedule must be confirmed through submission of a Network Operations Model Change Request (NOMCR) to ERCOT. 

(c)
Existing RASs that have already undergone at least one review shall remain in service during any subsequent review.  Modifications to existing RASs may be implemented upon approval by ERCOT. 

(d)
The schedule for placing a RAS into service must be coordinated among ERCOT and the RAS Entity, and shall provide sufficient time to perform any necessary functional testing prior to its being placed in service. 

(e)
ERCOT review of a RAS shall: 

(i)
Validate that RAS actions, designed timing, and arming conditions mitigate the system condition(s) or contingency(ies) for which it was designed; 

(ii)
Identify any conflicts with the Protocols, NERC Reliability Standards, and this Operating Guide; 

(iii)
Validate that transient voltage responses are within acceptable limits as established by ERCOT;

(iv)
Evaluate and document the consequences of misoperation, incorrect operation, unintended operation, or failure of a RAS.  Additionally, validate that the RAS is designed to meet the requirements in paragraphs (3)(e) and (3)(f) above.

(v)
Validate that the proposed RAS facilitates periodic testing and maintenance;

(vi)
Determine whether or not the RAS is a Limited Impact RAS;

(vii)
Validate that the proposed RAS avoids adverse interactions with other RASs, AMPs, protection and control systems, and applicable emergency procedures;

(viii)
Evaluate the effects of future bulk electric system modifications on the design and operation of the RAS where applicable;

(ix)
Validate the implementation of RAS logic appropriately correlates desired actions (outputs) with events and conditions (inputs);

(x)
Validate the mechanism of procedure by which the RAS is armed is clearly described, and is appropriate for reliable arming and operation of the RAS for the conditions and events for which it is designated to operate;

(xi)
Evaluate future transmission project(s) that will eliminate the need for the RAS; and

(xii)
Validate that for proposed RAS retirements, system performance and security will not be affected.

(f)
Upon completion of ERCOT’s RAS review, ERCOT shall provide all results and underlying studies to the RAS Entity and each impacted TSP. 

(g)
If deficiencies are identified for a new, functionally modified, or retiring RAS by ERCOT or other parties’ comments, the RAS Entity shall either submit an amended RAS proposal or withdraw the RAS proposal.  The amended RAS proposal shall undergo the review process specified in paragraph (4)(e) above using the 30 Business Day RAS review timeline in paragraph (4)(a) above until the identified deficiencies have been resolved to the satisfaction of ERCOT.

(h)
As part of the ERCOT review, ERCOT may notify the Steady State Working Group (SSWG), the Dynamics Working Group (DWG), and the System Protection Working Group (SPWG) of the RAS proposal, and each working group or any member of each working group may provide any comments, questions, or issues to ERCOT.  ERCOT may work with the owner(s) of Facilities affected by the RAS as necessary to address all issues.

(i)
ERCOT shall develop a method to include the RAS where practicable in Security-Constrained Economic Dispatch (SCED), Outage coordination, and Reliability Unit Commitment (RUC). 

(j)
ERCOT’s review shall provide an opportunity for and include consideration of comments submitted by Market Participants affected by the RAS.

(k)
ERCOT shall update the RAS database at least once every 12 calendar months.

(5)
ERCOT shall conduct an evaluation of each RAS at least once every five years to determine the following:

(a)
The RAS mitigates the system condition(s) or contingency(ies) for which it was designed;

(b) 
The RAS avoids adverse interactions with other RAS, and protection and control systems; and

(c)
The RAS meets the requirements in paragraphs (3)(e) and (3)(f) above.

(6)
ERCOT shall provide the results of the RAS evaluation including any identified deficiencies to the RAS Entity and impacted TSPs.  Within six calendar months, the RAS Entity shall develop and submit a corrective action plan, subject to ERCOT approval, to correct the deficiencies.  For each plan developed, the RAS Entity shall implement the approved plan, update the plan if actions or timetables change, and notify ERCOT via email at ras_cmp@ercot.com if plan actions or timetables change and when the plan is completed.

(7)
The RAS Entity shall perform a functional test of each of its RAS to verify the overall RAS performance and the proper operation of non-protection system components at least once every six calendar years for a RAS not designated as a Limited Impact RAS, and once every 12 calendar years for a RAS designated as a Limited Impact RAS.  For any identified deficiencies, the RAS Entity shall develop and submit a corrective action plan within six calendar months, and subject to ERCOT approval, to correct the deficiencies. For each plan developed, the RAS Entity shall implement the approved plan, update the plan if actions or timetables change, and notify ERCOT via email at ras_cmp@ercot.com if plan actions or timetables change and when the plan is completed.


�Will work with marketrules to decide the proper term, Generation Resrouce, Resource Entity or QSE. 


�IBR definition is included in NPRR1016


“�Generator Interconnection or Modification” per PGRR-082
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