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Protocol Disclaimer
This Business Practice describes ERCOT Systems and the response of these systems to Market Participant submissions incidental to the conduct of operations in the ERCOT Texas Nodal Market implementation and is not intended to be a substitute for the ERCOT Nodal Protocols (available at http://www.ercot.com/mktrules/nprotocols/current), as amended from time to time. If any conflict exists between this document and the ERCOT Nodal Protocols, the ERCOT Nodal Protocols shall control in all respects.


Change Control Process
The Performance, Disturbance, Compliance Working Group (PDCWG) is responsible for maintaining and updating the “Procedure for Calculating Responsive Reserve Service (RRS) Limits for Individual Resources”. Changes to this document shall be reviewed by the PDCWG and Reliability and Operations Subcommittee (ROS) prior to approval by the Technical Advisory Committee (TAC).

[bookmark: _Toc85269770]Table of Contents
1.	Responsive Reserve Service	1
2.	RRS MW Limits for Individual Resources	1
3.	Calculating RRS MW Limits for Individual Resources	1
4.	Timeline to Establish RRS MW Limit 	3
Appendix RRS Limit Decision Tree	4



© 2016 ERCOT
All rights reserved.		i
[bookmark: _Toc85343426][bookmark: _Toc85343436][bookmark: _Toc85343437][bookmark: _Toc85343438][bookmark: _Toc85343439][bookmark: _Toc85343440][bookmark: _Toc85343441][bookmark: _Toc85343442][bookmark: _Toc85343444][bookmark: _Toc85343445][bookmark: _Toc85343448][bookmark: _Toc85343449][bookmark: _Toc85343454][bookmark: _Toc85343459][bookmark: _Toc85343460][bookmark: _Toc85343461][bookmark: _Toc85343463][bookmark: _Toc85343464][bookmark: _Toc85343465][bookmark: _Toc85343466][bookmark: _Toc85343467][bookmark: _Toc85343468][bookmark: _Toc85343469][bookmark: _Toc85343471][bookmark: _Toc85343474][bookmark: _Toc85343479][bookmark: _Toc85343483][bookmark: _Toc85343485][bookmark: _Toc85343487][bookmark: _Toc85343488][bookmark: _Toc85343493][bookmark: _Toc85343494][bookmark: _Toc85343512][bookmark: _Toc85343519][bookmark: _Toc85343522][bookmark: _Toc85343525][bookmark: _Toc85343526][bookmark: _Toc85343527][bookmark: _Toc85343528][bookmark: _Toc85343536][bookmark: _Toc85343538][bookmark: _Toc85343539][bookmark: _Toc85343540][bookmark: _Toc85343542][bookmark: _Toc85343543][bookmark: _Toc85343544][bookmark: _Toc85343554][bookmark: _Toc85343555][bookmark: _Toc85343559][bookmark: _Toc85343560][bookmark: _Toc85343561][bookmark: _Toc85343562][bookmark: _Toc85343564][bookmark: _Toc85343565][bookmark: _Toc85343566][bookmark: _Toc85343567][bookmark: _Toc85343569][bookmark: _Toc85343570][bookmark: _Toc85343571][bookmark: _Toc85343572][bookmark: _Toc85343574][bookmark: _Toc85343575][bookmark: _Toc85343576][bookmark: _Toc85343577][bookmark: _Toc85343593][bookmark: _Toc85343609][bookmark: _Toc85343626][bookmark: _Toc85343643][bookmark: _Toc85343645][bookmark: _Toc85343647][bookmark: _Toc85343652][bookmark: _Toc85343656][bookmark: _Toc85343662][bookmark: _Toc85343664][bookmark: _Toc85343665][bookmark: _Toc85343666][bookmark: _Toc85343669][bookmark: _Toc85343670][bookmark: _Toc85343671][bookmark: _Toc85343673][bookmark: _Toc85343674][bookmark: _Toc85343676][bookmark: _Toc85343677][bookmark: _Toc85343680][bookmark: _Toc85343681][bookmark: _Toc85343682][bookmark: _Toc85343683][bookmark: _Toc85343686][bookmark: _Toc85343691][bookmark: _Toc85343693][bookmark: _Toc85343694][bookmark: _Toc85343696][bookmark: _Toc85343710][bookmark: _Toc85343719][bookmark: _Toc85343763][bookmark: _Toc85343764][bookmark: _Toc85343765][bookmark: _Toc85343812][bookmark: _Toc85343829][bookmark: _Toc85343846][bookmark: _Toc85343863][bookmark: _Toc85343904][bookmark: _Toc85343914][bookmark: _Toc85343930][bookmark: _Toc85343958][bookmark: _Toc85343963][bookmark: _Toc85343968][bookmark: _Toc85343973][bookmark: _Toc85343978][bookmark: _Toc85344012][bookmark: _Toc85344025][bookmark: _Toc85344029][bookmark: _Toc85344040][bookmark: _Toc85344068][bookmark: _Toc85344084][bookmark: _Toc85344089][bookmark: _Toc85344094][bookmark: _Toc85344099][bookmark: _Toc85344104][bookmark: _Toc85344137][bookmark: _Toc85344150][bookmark: _Toc85344154][bookmark: _Toc85344157][bookmark: _Toc85344189][bookmark: _Toc85344202][bookmark: _Toc85344206][bookmark: _Toc85344210][bookmark: _Toc85344214][bookmark: _Toc85344218][bookmark: _Toc85344223][bookmark: _Toc85344224][bookmark: _Toc85344226][bookmark: _Toc85344234][bookmark: _Toc85344264][bookmark: _Toc85344270][bookmark: _Toc85344280][bookmark: _Toc85344290][bookmark: _Toc85344306][bookmark: _Toc85344307][bookmark: _Toc85344308][bookmark: _Toc85344309][bookmark: _Toc85344310][bookmark: _Toc85344311][bookmark: _Toc85344312][bookmark: _Toc85344313][bookmark: _Toc85344315][bookmark: _Toc85344316][bookmark: _Toc85344324][bookmark: _Toc85344329][bookmark: _Toc85344330][bookmark: _Toc85344331][bookmark: _Toc85344342][bookmark: _Toc85344350][bookmark: _Toc85344376][bookmark: _Toc85344382][bookmark: _Toc85344386][bookmark: _Toc85344387][bookmark: _Toc85344388][bookmark: _Toc85344389][bookmark: _Toc85344391][bookmark: _Toc85344406][bookmark: _Toc85344409][bookmark: _Toc85344412][bookmark: _Toc85344413][bookmark: _Toc85344419][bookmark: _Toc85344421][bookmark: _Toc85344447][bookmark: _Toc85344453][bookmark: _Toc85344457][bookmark: _Toc85344459][bookmark: _Toc85344476][bookmark: _Toc85344480][bookmark: _Toc85344487][bookmark: _Toc85344492][bookmark: _Toc85344494][bookmark: _Toc85344495][bookmark: _Toc85344497][bookmark: _Toc85344498][bookmark: _Toc85344501][bookmark: _Toc85344502][bookmark: _Toc85344503][bookmark: _Toc85344504][bookmark: _Toc85344507][bookmark: _Toc85344508][bookmark: _Toc85344509][bookmark: _Toc85344512][bookmark: _Toc85344530][bookmark: _Toc85344543][bookmark: _Toc85344546][bookmark: _Toc85344547][bookmark: _Toc85344548][bookmark: _Toc85344562][bookmark: _Toc85344576][bookmark: _Toc85344577][bookmark: _Toc85344578][bookmark: _Toc85344580][bookmark: _Toc85344581][bookmark: _Toc85344583][bookmark: _Toc85344588][bookmark: _Toc85344592][bookmark: _Toc85344593][bookmark: _Toc85344605][bookmark: _Toc85344606][bookmark: _Toc85344608][bookmark: _Toc85344609][bookmark: _Toc85344610][bookmark: _Toc85344622][bookmark: _Toc85344623][bookmark: _Toc85344624][bookmark: _Toc85344633][bookmark: _Toc85344634][bookmark: _Toc85344647][bookmark: _Toc85344658][bookmark: _Toc85344660][bookmark: _Toc85344661][bookmark: _Toc85344662][bookmark: _Toc85344667][bookmark: _Toc85344668][bookmark: _Toc85344679][bookmark: _Toc85344681][bookmark: _Toc85344682][bookmark: _Toc85344715][bookmark: _Toc85344716][bookmark: _Toc85344735][bookmark: _Toc85344749][bookmark: _Toc85344750][bookmark: _Toc85344769][bookmark: _Toc85344781][bookmark: _Toc85344786][bookmark: _Toc85344788][bookmark: _Toc85344790][bookmark: _Toc85344793][bookmark: _Toc85344811][bookmark: _Toc85344825][bookmark: _Toc85344836][bookmark: _Toc85344865][bookmark: _Toc85344866][bookmark: _Toc85344880][bookmark: _Toc85344884][bookmark: _Toc85344888][bookmark: _Toc85344892][bookmark: _Toc85344900][bookmark: _Toc85344904][bookmark: _Toc85344908][bookmark: _Toc85344916][bookmark: _Toc85344924][bookmark: _Toc85344932][bookmark: _Toc14703896]Responsive Reserve Service 
Response Reserve Service (RRS) is an operating reserve on Generation Resources, Load Resources, and Resources capable of providing Fast Frequency Response (FFR) maintained by ERCOT to help control the frequency of the system. RRS on Generation Resources and Controllable Load Resources (CLR) that are capable of providing Primary Frequency Response (PFR) can be released to Security Constrained Economic Dispatch (SCED) during scarcity conditions as outlined in the Nodal Operating Guide Section 4.8, Responsive Reserve Service During Scarcity Conditions. 
[bookmark: _Toc14703897]RRS MW Limits for Individual Resources
Thermal Resources that do not meet the 12 months or the last eight FMEs (applicable if a minimum threshold of eight FMEs within the 12 month period is not met) rolling average criteria, or have have failed to scored greater than or equal to 0.75 score for PFR initial and PFR sustained measures (computed per Nodal Operating Guide Section 8J, Initial and Sustained Measurements for Primary Frequency Response) for three or more consecutive Frequency Measurable Events (FMEs), where the unit was evaluated, over a minimumthe period of two calendar months, will be subject to review of their respective RRS limit using the process outlined in Section 3. All other Thermal Resources shall continue to be subject tolimited to 20% of their respective High Sustained Limit (HSL) as their RRS limit. Thermal Resources that fail the above check will be subject to a review of their respective RRS limit using the process outlined in Section 3. 	Comment by Hinojosa, Luis: Kevin Bunch suggested this paragraph be removed.	Comment by Hinojosa, Luis: Adjusted language for clarification, but not removed.	Comment by Mago, Nitika: Melanie Green comment: Upon further review, shouldn’t this be worded such that a resource is subject to a 20% HSL for RRS UNLESS they have three consecutive initial and/or sustained scores less than 0.75 during a two calendar month period?

As written seems to imply that we are allowing RRS if you have three consecutive passing events. The difference is subtle but I think significant.

Thermal Resources that maintain scores of greater than or equal to 0.75 for PFR initial and PFR sustained measures (computed per Nodal Operating Guide Section 8J, Initial and Sustained Measurements for Primary Frequency Response), shall continue to be subject to 20% of their respective High Sustained Limit (HSL) as their RRS limit. Thermal Resources that score less than 0.75 for PFR Initial and/or Sustained measures for three consecutive events in a two calendar month period will be subject to a review of their respective RRS limit using the process outlined in Section 3.	Comment by Mago, Nitika: We understand the approach you have suggested. In looking at your edited language you have materially changed the metric for when the 20% RRS limit will not be applied. We have edited this paragraph to better capture our intent. Please do review the adjusted language.
The default MW limit for any new thermal Generation Resource or Controllable Load Resource providing RRS shall be set to 20% of its HSL or Max Power Consumption (MPC), as appropriate. A Private Use Network (PUN) with a registered Resource may use its gross HSL for qualifying and establishing a limit on the amount of RRS capacity that the Resources within the PUN can provide. 
Non-Thermal Resources RRS threshold may be updated to be higher or lower than 20% threshold based on their droop performance characteristics, actual tests, and the need to keep the frequency responsive capability fairly distributed across multiple resources. Based on Protocol Section 3.1.8 (b), Hydro Resources operating in synchronous condenser fast-response mode may provide RRS up to the hydro Generation Resources proven 20-second response capability (which may be 100% of their HSL).     	Comment by Hinojosa, Luis: Clif Lange suggested:

RRS limits for non-thermal Resources (such as Intermittent Renewable Resources and Battery Storage Resources) or Generation Resources with a resource category of either (i) Aeroderivative simple cycle commissioned after 1996, or (ii) Reciprocating Engines may be updated to be higher or lower than 20% based on their droop performance characteristics, actual tests, or the need to keep the frequency responsive capability fairly distributed across multiple resources.     	Comment by Hinojosa, Luis: Get thoughts from PDCWG.	Comment by Mago, Nitika: Melanie Green comment: How will the dispatching group know that the limit has changed? Section 3.2 talks about updating the info quarterly but this document implies it could change much more frequently.	Comment by Mago, Nitika: ERCOT will create a new MIS posting for this. A report similar to the rolling average report will be posted for every QSE. Section 4 provides a timeline to establish the limit. 
[bookmark: _Toc14703898]Calculating RRS MW Limits for Individual Resources
For Resources that fails the PFR initial or and PFR sustained measures for three or more consecutive FMEs, where the unit was evaluated, over thea minimum period of two calendar months or are failing the 12 months or the last eight FMEs (applicable if a minimum threshold of eight FMEs within the 12 month period is not met) rolling average criteria, ERCOT shall establish MW limit for providing RRS based on their respective performance during Frequency Measurable Events (FME), or any limitations exhibited within its dynamic models, or through droop performance tests on as needed basis. 	Comment by Hinojosa, Luis: Clif Lange: Is two calendar months too short given the number of FMEs that we typically see?	Comment by Hinojosa, Luis: Added minimum requirement. So it could be something longer than 2 months, but nothing shorter. 
If the RRS limit is to be determined based upon the Resource’s performance during an FME, then such RRS limit shall be calculated as follows, 
1. The MW Limit for each Generation Resource and CLR will be calculated using the droop performance during an FME. The Calculated Droop Performance and RRS MW Limit for an FME is calculated as follows:	Comment by Hinojosa, Luis: Bracy Nesbit recommends The equation and definitions supplied in Version 1.0 still lacks any adjustments needed for unit types and event conditions.  As you know, these adjustments are listed in BAL-001-TRE-1 and NOG 8J.

It appears that you are advocating using a raw PFR calculation to determine the amount of RRS a generator can provide.   This would ignore the sustained response.  Seems ironic that you could pass the Initial PFR but fail the Sustained PFR and get restrictions on RRS.	Comment by Hinojosa, Luis: We changed the terms to better align with those of NOG 8J. The only adjustment not included is that of ramp rate adjustment which is not included in these calculations. 

Does PDCWG believe we need to include ramp rate adjustments? This may hurt or help as seen in BAL 001 TRE 1






Delta Hertz (∆Hz): The pre-perturbation [the 16-second period of time before t(0)] average frequency minus the post-perturbation [the 32-second period of time starting 20 seconds after t(0)] average frequency 

Delta MW (∆MW): The pre-perturbation average MW of the Resource minus the post-perturbation average MW of the Resource

Scheduled Frequency: The frequency value to be maintained on the system, always 60 Hz

Power Augmentation (PA) Capacity: The telemetered portion of a Generation Resource’s HSL that represents the sustainable non-Dispatched power augmentation capability from duct firing, inlet air cooling, auxiliary boilers, or other methods which does not immediately respond, arrest, or stabilize frequency excursions during the first minutes following a disturbance without secondary frequency response or instructions from ERCOT

Deadband (Deadbandmax): The range of deviations of system frequency (+/-) that produces no PFR

2. TheA median of the calculated MW Limits in the last five FMEs prior to the failure in the FME that triggered the review under Section 3 will be computed for each individual Generation Resource and CLR. If Resource hasn’t participated in five FMEs, proceed to Step 3.
3. TheA median of all FMEs during previous threetwo months prior to the failure in the FME that triggered the review under Section 3 will be computed for each individual Generation Resource and CLR.
4. RRS MW limit will be established based on lower of the values computed in Steps 2 and 3.
Note ifIf a Generation Resource or CLRs’s performance during an FME is excluded per the current process (BAL-TRE-001) from the rolling average calculation, the Resource’s performance will also be excluded from the RRS MW Limit calculation. Also note that all members of a Combined Cycle Plants will be evaluated as one Generation Resource for the purposes of this evaluation.
Calculation DefinitionsDelta Hertz (∆Hz): The pre-perturbation [the 16-second period of time before t(0)] average frequency minus the post-perturbation [the 32-second period of time starting 20 seconds after t(0)] average frequency 

Delta MW (∆MW): The pre-perturbation average MW of the Resource minus the post-perturbation average MW of the Resource

Scheduled Frequency: The frequency value to be maintained on the system, always 60 Hz

Non-Frequency Responsive Capability (NFRC): The telemetered portion of a Generation Resource’s HSL that represents the sustainable non-Dispatched power augmentation capability from duct firing, inlet air cooling, auxiliary boilers, or other methods which does not immediately respond, arrest, or stabilize frequency excursions during the first minutes following a disturbance without secondary frequency response or instructions from ERCOT

Unit Dead Band (UnitDB): The range of deviations of system frequency (+/-) that produces no PFR
[bookmark: _Toc14703899]Timeline to Establish RRS MW Limits Updates	Comment by Hinojosa, Luis: Chad’s Comment: I think someone in the PDC meeting in June noted that the procedure could use a more robust discussion of how to get back on the good list (RRS limited only by 20% of HSL), if you ever get on the bad list (RRS limited by this procedure).

My first thought was to just say any FME event where the unit passes both Initial and Sustained FR thresholds in BAL-001-TRE-1 means the unit can bid 20% of HSL again.  But as I thought more about it, I believe that to be too easy on the generators.  If this metric is failed, my opinion is there should be something a little more demanding that the generator needs to provide to get back to 20% of HSL. [Related note, NRG has voluntarily maintained our suspension of bidding WAP-4 for RRS since the October/November 2017 BAL-001-TRE R9 failure even though its scores have been passing since November 2017.  This is because NRG (in this case, me) is not satisfied that the unit is providing appropriate frequency response, in spite of its good BAL scores.]

So if I am proposing “something more demanding” to get on the good list, what do I propose?  Maybe at the least, it should be one FME that passes both Initial and Sustained frequency response, plus an explanation to ERCOT of what changes were made to improve performance, plus the unit needs to have either a reset Rolling Average for BAL-001-TRE (if the RRS was limited due to a failed rolling average), or a passing rolling average.  I would also not be opposed to increasing the minimum requirement to say the unit has to pass two consecutive FME evaluations, for both Initial and Sustained response.

So those are sort of my first ideas.  I’m flexible on details – and obviously open to further inputs from PDCWG.	Comment by Hinojosa, Luis: Please review changes to this section.
ERCOT will recalculate the MW Limit on each individual Generation Resource and CLR on a rolling basis utilizing the last ten evaluated FMEs. ERCOT shall post on the MIS Certified area the MW limit for each Resource providing RRS for each quarter by the 20th day of the first month of the previous quarter. For example, for the first quarter of the year, ERCOT shall post the MW Limit for each Resource by October 20th of the previous year. ERCOT will recalculate the MW Limit on each individual Generation Resource and CLR on a monthly basis. ERCOT shall post on the MIS Certified area the MW limit for each Resource qualified to provide RRS by the 10th day of each month. These RRS limits will be effective in ERCOT Systems coincident with first Network Model database load[footnoteRef:1] two months later. For example, ERCOT shall post the MW Limit for each Resource by January 10th, 2020These RRS Limits will be effective in ERCOT Systems beginning March 4th, 2020. These recalculated values will follow any threshold limitations as expressed in Section 2 above. [1:  The most recent Network Model Database Load Schedules can be accessed at the following link.
http://www.ercot.com/gridinfo/transmission/opsys-change-schedule.html] 


If at the time of recalculation, a Generating Resource or CLR was previously limited due to any failure mentioned in Section 3, then the established RRS limit will continue to apply. In order to reset the RRS limit, Generation Resource or CLR may use dynamic models, droop performance tests, or documentation of an implemented corrective action plan to demonstrate that it is capable of carrying standard RRS limit as mentioned in Section 2.



[bookmark: _Toc14703900]Appendix RRS Limit Decision Tree
The diagram below describes at a high level the decision tree this procedure will compute a RRS limit for every Generation Resource. In the event there is a conflict between the diagram below and text stated in the sections above, the language stated in text above takes precedence.*failed rolling average or score in last 3 evaluated events in 2 consecutive months < 0.75
Monthly RRS Limit Calculation for a Generation Resource
Is the Generation Resource currently limited due to previous failure?
Entry criteria* met?
Compute new RRS Limit and post
Corrective Actions Complete?
Compute new RRS Limit and post
Compute new RRS Limit and post
Y
Y
Y
N
N
N
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