
© 2022 Electric Power Research Institute, Inc. All rights reserved.www . ep r i . c om

Jens Boemer, Jose Cordova, EPRI
Julia Matevosyan, ESIG

May 23, 2022
Classification: Public

IEEE 2800-2022 Adoption
A Preliminary Detailed Gap Assessment of 
ERCOT’s Nodal Protocols and Nodal Operating 
Guides relate to IEEE 2800-2022
ERCOT Inverter-Based Resources Task Force (IBRTF)



© 2022 Electric Power Research Institute, Inc. All rights reserved.2 - This is an ongoing assessment: please provide feedback at jboemer@epri.com

Acknowledgements and Disclaimers
§ The views presented in this presentation are the personal views of the individuals presenting it and shall not be considered the

official position of the IEEE Standards Association or any of its committees and shall not be considered to be, nor be relied 
upon as, a formal position of IEEE, in accordance with IEEE Standards Association Standards Board Bylaws 5.2.1.6.

§ The content on IEEE-2800-2022 presented here is adapted and reprinted with permission from IEEE. Copyright IEEE 2022. All 
rights reserved. Some content presented here is based on an unapproved proposed IEEE Standard (e.g., IEEE P2800.2). As such, 
the document are subject to change, any draft requirements and figures shown in this presentation may change.

§ All comments provided reflect only the view of the EPRI technical experts performing the review and do not necessarily reflect 
the opinions of those supporting and working with EPRI to conduct collaborative research and development. 

§ EPRI conducts research and development relating to the generation, delivery, and use of electricity for the benefit of the 
public. EPRI does not provide recommendations or regulatory advice related to the contents of this presentation. 

§ Part of this work was supported in part by the National Renewable Energy Laboratory, operated by Alliance for Sustainable 
Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-08GO28308. Funding provided by U.S. 
Department of Energy Office of Energy Efficiency and Renewable Energy Solar Energy Technologies Office and Wind Energy 
Technologies Office. 

§ Part of this work is supported by the U.S. Department of Energy, Solar Energy Technologies Office under Award Number DE-
EE0009019 Adaptive Protection and Validated MODels to Enable Deployment of High Penetrations of Solar PV (PV-MOD).

§ The views expressed in the presentation do not necessarily represent the views of the DOE or the U.S. Government.

This assessment is ongoing. We explicitly encourage stakeholders to provide feedback!

mailto:jboemer@epri.com


© 2022 Electric Power Research Institute, Inc. All rights reserved.3 - This is an ongoing assessment: please provide feedback at jboemer@epri.com

Introduction & Refresher

mailto:jboemer@epri.com


© 2022 Electric Power Research Institute, Inc. All rights reserved.4 - This is an ongoing assessment: please provide feedback at jboemer@epri.com

Meetings to Date with IEEE 2800-2022 Scope
Date Scope Presentation

Mar 18, 2022 - IBRTF Meeting by Webex Only General Overview Posted

Apr 08, 2022 - IBRTF Meeting by Webex Only Voltage Ride-Through, Reactive Power, and 
Voltage Support

Not posted

May 23, 2022 - IBRTF Meeting by Webex Only Primary Frequency Response, Fast Frequency 
Response, Frequency Ride-Through, RoCoF Ride-
Through, etc.

Not posted

TBD Requirements in Scope of Transmission Service Provider (TSP) and not of ERCOT
Other Requirements of IEEE 2800 by Mutual Agreement (Optional)
Conformity Assessment: OEM equipment readiness, self-certification, etc.

Recap on discussion from April 8, 2022
§ Reactive vs. active power/current priority

– Reactive priority needed for LVRT?
– Active power/current withdrawal at HVRT may lead to further voltage increase?

§ Coordination of IBR unit and IBR plant controller during and after faults?
§ Feedback received for further action:

– PG 7.5 – PGRR 75 and 85 Update? No!?
– NOG 2.9.1 – voltage recovery to 90% in 1.75 seconds?
– NOG 2.6.2 and 2.9?
– TrOV requirement only for HVDC ties today?

mailto:jboemer@epri.com
https://www.ercot.com/calendar/event?id=1644598053969
https://www.ercot.com/calendar/event?id=1644967919120
https://www.ercot.com/calendar/event?id=1644598113088
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Resources and Media

Webinar Recording Available:
https://engagestandards.ieee.org/IEEE-2800-Update-Registration-LP.html

https://beyondstandards.ieee.org/addressing-grid-reliability-as-renewable-energy-integration-speeds-up/

“Grid Codes for Renewable Powered Systems” 
report by the International Renewable Energy 
Agency, published April 2022; pages 87-88:

"[IEEE 2800] will be [a] regional grid cod[e] for North 
America, with the main area of applicability being the United 
States, but [is] designed to go beyond this scope. [It] can 
clearly be recommended as [an] optio[n] for internationally 
standardised technical requirements for generators."

https://www.irena.org/publications/2022/Apr/Grid-codes-for-
renewable-powered-systems

https://standards.ieee.org/project/2800.html

https://www.esig.energy/ieee-p2800-enhancing-the-dynamic-performance-of-high-ibr-grids/

mailto:jboemer@epri.com
https://engagestandards.ieee.org/IEEE-2800-Update-Registration-LP.html
https://beyondstandards.ieee.org/addressing-grid-reliability-as-renewable-energy-integration-speeds-up/
https://www.irena.org/publications/2022/Apr/Grid-codes-for-renewable-powered-systems
https://standards.ieee.org/project/2800.html
https://www.esig.energy/ieee-p2800-enhancing-the-dynamic-performance-of-high-ibr-grids/
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IRENA Report: Key Messages

§ [Inverter-based resources, IBR] impact the way power systems are operated
§ The role of grid codes in building trust between different actors
§ An imperfect grid code is, in many cases, better than no grid code at all

§ Grid codes should be technology-neutral and should evolve to meet system 
needs

§ Grid codes should enable innovations to connect safely to the grid
§ Ensuring compliance with the code is key
§ International standardization and regional grid codes facilitate sharing of 

flexibility and increased economy of scale for equipment manufacturers

“Power system transformation towards decentralisation, 
digitalisation and electrification calls for evolving grid codes”

What does that mean for IEEE 2800-2022?
Ø Cornerstone in a transforming power system
Ø Tailored to North American context © IRENA (2022), Grid codes for renewable powered systems, International

Renewable Energy Agency, Abu Dhabi. [Online]

mailto:jboemer@epri.com
https://www.irena.org/publications/2022/Apr/Grid-codes-for-renewable-powered-systems
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Common Ground: IEEE 2800 -2022
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Available from IEEE at https://standards.ieee.org/project/2800.html
and via IEEExplore: https://ieeexplore.ieee.org/document/9762253/
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Scope and Language of 2800 Requirements
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Examples for Inverter -Bases Resources ( IBR) Plants in scope

Default Reference Point of 
Applicability (RPA) is 

Point of Measurement (POM)
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Example hybrid plant : operated as a single resource in scope
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IEEE 2800-2022 Technical Minimum Capability Requirements
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Control 
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!"#"$%& X Prohibited, √ Allowed by Mutual Agreement, ‡ Capability Required, NR Not Required
(‡) Procedural Step Required as specified, ∆ Test and Verification Defined, !!! Important Gap

Preliminary High -Level Gap Assessment of ERCOT Nodal Protocols (4/8/22)
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General

Definitions A A

Reference Point of Applicability :7< :7B

Adjustability in Ranges of Available Settings 96(CDDDE F
Prioritization of Functions F F

Monitoring,  
Control, and 
Scheduling

Ramp Rate Control
Communication Interface F F

Disable Permit Service 
(Remote Shut-Off, Remote Disconnect/Reconnect) F F

Limit Active Power F F
Monitor Key Data F F

Remote Configurability G
Set Active Power F G

Scheduling Power Values F G

Reactive
Power

&
(Dynamic) 

Voltage
Support

Constant Power Factor F F
Voltage-Reactive Power (Volt-Var) F F

Autonomously Adjustable Voltage Reference A
Capability at zero active power (“VArs at night”) 96(CDDDE F

Active Power-Reactive Power (Watt-Var)
Constant Reactive Power 96(CDDDE F

Voltage-Active Power (Volt-Watt) 96 96
Dynamic Voltage Support / 

Current Injection during VRT
Balanced F F

Unbalanced 96(CDDDE F
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Thirteen (13) high -level gaps in ERCOT relate to 2800 mandatory requirements 
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Bulk System
Reliability

&
Frequency

Support

Frequency Ride-Through (FRT) F F
Rate-of-Change-of-Frequency (ROCOF) Ride-Through 96(CDDDE F

Voltage Ride-Through (VRT) F F
Transient Overvoltage Ride-Through G(CDDDE F

Consecutive Voltage Dip Ride-Through 96(CDDDE F
Restore Output After Voltage Ride-Through 96(CDDDE F

Voltage Phase Angle Jump Ride-Through 96(CDDDE F
Frequency Droop / Frequency-Watt F F

Fast Frequency Response / 
Inertial Response

Underfrequency FFR G(CDDDE F
Overfrequency FFR 96 G

Return to Service (Enter Service) A F
Black Start 96 G

Protection 
Functions and 
Coordination

Abnormal Frequency Trip 96 G
Rate of Change of Frequency (ROCOF) Protection A G

Abnormal Voltage Trip 96 G
AC Overcurrent Protection A G

Unintentional Islanding Detection and Trip 96 G
Interconnection System Protection A G

Power Quality

Limitation of DC Current Injection
Limitation of Voltage Fluctuations 96(CDDDE F

Limitation of Current Distortion 96(CDDDE F
Limitation of Voltage Distortion 96 G

Limitation of (Transient) Overvoltage 96(CDDDE F
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Detailed Gap Assessment
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Objective and Approach
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!!!" J5+%+'0DEFG'%+CA-%+&+")('+S.++/'!000'1233'+-)5+%'-"'()%-",+".I'$%'(4+.-#-.-)I'9KTK=

!#" B"*8I(-('"$)'I+)'.$&48+)+/'$%'.8*%-#I-",'CA+()-$"(
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Comparison Basis and Remarks
9@ABC
!" :>*.,9@64789'%6&656829A@'2B9P &<<.8C&A.:#$:C%87',#&9&8.&A.:#&%#

-%%<,IQQRRR":)C7%"C71Q1S%)?.:,Q'<)7%7C7.,QC?)):'%&'(#<?A.8,-:(#7'#7)#<)87)#%7#T:A)?&)2#!!0#>K>>"

>?,$@A05'&B$%.0)020&7$0:)&4(,$)?,$C.02,5:.,7$'(5$C.02,77,7$:7,5$DE$"#6F>$'(5$G'.H,)$%'.)424C'()7$
/0.$)?,$0.5,.&E$/:(2)40(4(8$0/$)?,$"#6F>$7E7),1$'(5$(05'&$1'.H,)=

#" @64789.C$%7&!";91D!4$29A@.12B9P &<<.8C&A.:#$:C%87',#&9&8.&A.:#&%#
-%%<,IQQRRR":)C7%"C71Q1S%)?.:,QU?8(:,Q'7<:)&%8'UQC?)):'%&'(#<?A.8,-:(#7'#7)#<)87)#%7#@&)C-#!0#>K>>

>?,$A05'&$FC,.')4(8$9:45,7 I$J?42?$7:CC&,1,()$)?,$%.0)020&7I$5,72.4D,$)?,$J0.H4(8$.,&')40(7?4C$
D,)J,,($"#6F>$'(5$)?,$,()4)4,7$J4)?4($)?,$"#6F> #,840($)?')$4(),.'2)$J4)?$"#6F>$0($'$14(:), *)0*
14(:),$D'747$)0$,(7:.,$)?,$.,&4'D4&4)E$'(5$7,2:.4)E$0/$)?,$"#6F>$KE7),1=

$" '87""!";91D!4$9A'1B P &<<.8C&A.:#$:C%87',#&9&8.&A.:#&%#
-%%<,IQQRRR":)C7%"C71Q1S%)?.:,QU?8(:,Q<.&''8'UQC?)):'%&'(#<?A.8,-:(#7'#7)#<)87)#%7#VW&'?&)2#!0#>K>>

>?,$%&'((4(8$9:45, I$J?42?$7:CC&,1,()7$)?,$"#6F>$C.0)020&7I$C.0-45,7$"#6F>$7)'H,?0&5,.7$'(5$
1'.H,)$C'.)424C'()7$J4)?$4(/0.1')40($'(5$502:1,()')40($20(2,.(4(8$)?,$"#6F>$).'(7147740($C&'((4(8$
C.02,77=

%" ?64$89ED78!&F91D!4$9A?E1B9P &<<.8C&A.:#$:C%87',#&9&8.&A.:#&%#
-%%<,IQQRRR":)C7%"C71Q,:)98C:,Q)XQ8'%:U)&%87'&'(#<?A.8,-:(#7'#7)#<)87)#%7#;<)8.#>K0#>K>!

L7747)7$#"7MN"7$7:D14)$7)'D4&4)E$105,&7$C,.$%&'((4(8$9:45,$K,2)40($O=PI$4(2&:54(8$)?,$(,J$G05,&$
Q:'&4)E$>,7)4(8$.,R:4.,1,()7=$L&70$4(2&:5,7$)?,$S!G$G05,&$9:45,&4(,$'(5$%K6L!$G05,&$9:45,&4(,=

8999+>D??4>?>>
! $%%%&'()**&+,!-.&/"0&1+2324#2,&(*(56

!"#$%&'()*(+!,-.(/)01#"*2'3

! 78.9&:';&!<=&:>?;&!,2&4!<=!.8,@"&

! :';&!,2&#,8!=&A<&;38B2&!<=&.2<=&.8&9AC9&D2E2D"

! :>?;&.2<=&.8&#2&<!,,8F2,&A<&;38B2&!<=&B,8EA=2&
CGA=!<32&8<&48,2&B,!3.A3!DH&8B2,!.A8<!D&
!;B23.;"

! I92&D!<CG!C2&A<&:';&!<=&:>?;&;98GD=&<8.&#2&A<&
38<-DA3.J&A-&A.&A;&A<&38<-DA3.K&A.&;98GD=&#2&B8A<.2=&
8G.&!;&!&-A<=A<C"

! L842&,2MGA,242<.;&8<D@&!BBD@&.8&,2;8G,32;&
B,8EA=A<C&!<3ADD!,@&;2,EA32;&1NL6J&.9A;&F8GD=&#2&
2OBDA3A.D@&;.!.2=K&8,&A.&A;&8#EA8G;&-,84&.92&L23.A8<&
8-&.92&:';"
= F%0.(G4+5'(C.&B(0(.4$.($,10(.-(",1%$.1-.%$.H(-5%$-17(.

H(-(07(.<HH>A.I34'1/1"4,1%$.%0.5(0/%0+4$"(J

Question: shall comparison be relative to current language or approved revisions (grey boxes) ?

mailto:jboemer@epri.com
https://www.ercot.com/mktrules/nprotocols/current
https://www.ercot.com/mktrules/guides/noperating/current
https://www.ercot.com/mktrules/guides/planning/current
https://www.ercot.com/services/rq/integration
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Focus Today:
Voltage Ride-Through, Reactive Power, and Voltage Support
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Recent NERC/WECC Event Analysis and Engineering

9E"$1/)+F'&5'&G*

Ø Momentary cessation occurs above 10% pu voltage
Ø Plant controller slows restore output after fault beyond 1 s

8999+>D??4>?>>+A%&:%#$',3+;**)**$)&,

$%%%&()**P(*((&,2MGA,242<.;&!BBD@&.8&.92&$7Q&BD!<.R

" $7Q&G<A.;&!<= $7Q&BD!<.&38<.,8DD2,&1S&T;GBBD242<.!D&$7Q&=2EA32U6

* with exception of ‘current injection during VRT’ which applies to IBR unit

!"#$%&'#()*% +,-.#$*,(!"#$%&'#/(0.1.2&3&%4
<555

=>??@=?==
0'#I';J&%4(
+//*//J*#%

Bulk System
Reliability

&
Frequency

Support

Frequency Ride-Through (FRT) F
Rate-of-Change-of-Frequency (ROCOF) Ride-Through F

K'3%.L*(6&,*@8M;'"LM(CK68E F :.//
Transient Overvoltage Ride-Through F

Consecutive Voltage Dip Ride-Through F
6*/%';*(7"%1"%(+I%*;(K'3%.L*(6&,*@8M;'"LM( F !.&3

Voltage Phase Angle Jump Ride-Through F
Frequency Droop / Frequency-Watt F

Fast Frequency Response / 
Inertial Response

Underfrequency FFR F
Overfrequency FFR G

Return to Service (Enter Service) F
Black Start G

Dynamic Voltage
Support

N4#.J&$(K'3%.L*()"11';%(O(
0";;*#%(<#P*$%&'#(,";&#L(K68

Q.3.#$*, F !.&3
R#2.3.#$*, F !.&3

Protection 
Functions and 
Coordination

Abnormal Frequency Trip G
Rate of Change of Frequency (ROCOF) Protection G

Abnormal Voltage Trip G
AC Overcurrent Protection G

Unintentional Islanding Detection and Trip G
Interconnection System Protection G

mailto:jboemer@epri.com
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Focus Today:
Primary Frequency Response, Fast Frequency Response, 

Frequency Ride-Through, RoCoF Ride-Through, etc.

mailto:jboemer@epri.com
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Example: Two PV plants in an existing strong network

§ Each 200 MVA PV plant is a full switching model1

§ Frequency control with 17mHz dead band and 5% droop at inverter level

§ Comparison with 1pu/s and 10pu/s ramp rate on active power command

$%&'()*+,()*&-.(+--&()-/0!)-+-1&.(+-1&!%1-2(
!1(3444(56788(9)*:&(;&*12*)2

KLL.:M!

KLL.:M!

! https://www.pscad.com/knowledge-base/article/521

mailto:jboemer@epri.com
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Source behind resource may influence delivery of response

! !"#$%"&'()*&+",$%()"'(*%$)-"
'((./" 0+/*"&'1(2*&$'"$0"23))('*"
*$"4&*&5+*("&46+#+'2(/7

! 83&*+6#("29$&2("$0")+4,")+*("
#&4&*2+'"6)&'5"+6$3*"+"/*+6#("
)(/,$'/(

100% IBR network formed 10% load increase

! GDDH$IJK$.(0>"#=$5#(&0(/$&0$0LCMD2
! %"&/$-.5#(&2($&0$0LNMD2

<*=!+0+()*+,()*&-( !"#$%&"'&()*+),-%.'&)*&/!"()
0/&)!"1&.0&.

$*&&-)!-.(>*1(&%?-)*&-('!@'-)()*+,()*&-.(*.(%,,%.-2(
&%(A!12(&0)B!1-.

mailto:jboemer@epri.com
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Lower ramp rate requires more responsive resources
! !"##$%&'()"("%)*$+(#)*%&'(

,-'./'+01(0"+)-"&($+(*(2334(
567(+')8"-9:(8$);(&"8'-(
-*<=(-*)'#

! 7'./$-'#(<"-'(-'#"/-0'#()"(
#;*-'();'(0;*+>'($+('+'->1(
%/-?'+

! @+1(,"-<(",(567(
?'A$0'B0"+)-"&(0*+(;*A'(
$+;'-'+)(-*<=(-*)'(&$<$)#

C,0D.(EFA%(5G(,?*1&.(%:(688(<GH(-*>'
6,0D.(EF')--(5G(,?*1&.(%:(I88(<GH(-*>'

3+,%)&*1&(&%()->%@1!J-(&'!.(!:(1-A-)(3$K.(
'*#-(&%(*22!&!%1*??L(.0,,%)&(%?2-)(3$K.

Load increase in 
100% IBR 
network

Load decrease 
in 100% IBR 
network

mailto:jboemer@epri.com
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Primary Frequency Response
ERCOT – Nodal Protocols: 8.5 Primary Frequency Response 
Requirements and Monitoring

IEEE 2800 - 6.1 Primary Frequency Response (PFR)

ERCOT – Nodal Operating Guide: 2.2.7 Turbine Speed Governors

N3'#.>;-,(+
H('1421'1,;

O
F0(I3($";
>355%0,

ERCOT < IEEE 2800: raise to 2800 and specify shorter PFR response times?

&''()**)'+
,)-./0.-.12+3**4)
! "#$#%&#'
! (#)*+,*+'

"#-*+.+*/0*
#12'

! 3%,'
4#5627*-'

! 8**-*+'
"#-*+.+*/0*
#12

!"#$%&'()*+',%-.'/000'1233'4%*,5'678')4&9&.:&%'232;+

Y P42'(.QL.-5("1/1(-.+1$1+3+ "45421'1,;.,%.2(.+(,
Y RB4$*(.1$.?NH.5'4$,.5%&(0.%3,53,.+4;.$%,.2(.0(I310().,%.

2(.*0(4,(0.,B4$.+4G1+3+.04+5.04,(.%/.5'4$,
Y >B%3').2(.4-./4-,.4-.,("B$1"4'';./(4-12'(

Y QS+TU.6VW+TU.)(4)24$) &1,B.KX.6SX.)0%%5

ERCOT – NOG: Section 8, Attachment C, Turbine Governor Speed Tests
>2-',-4,'04'?5.40)-/-)'4@??-446@;'*6,-/',2-'40:.*;'A-?53-4'*?,0<-'06'!"#$%!&"#'()#56',2-'?*;?@;*,-)'
BC'?5.,/0A@,05.'04')-;0<-/-)'*+",+-#./#&%01-2&#*.)',2-' 3%&41-&%#+&#5!+-"!+-%2#613#*.'*))0,05.*;'
7(#&%01-2&7'

!"
""
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&#$
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$$
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,-

)'*
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+
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+
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Fast Frequency Response
!"#$%&' ()&*&+,-./.0.1/2&3/4&5671/892:&;<=><*&",2?1/2.@,&",2,7@,&
A,7@.6,:&;<=B&",21C76,&D.9.02&./&)71@.4./E&5A:&B<=<=<=&5/6.FF378&
A,7@.6,&GC3F.-.630.1/&3/4&%,20./E

! Fast Frequency Response (FFR): The !"#$%!#&'()*+,-.*/+$0%*1#(and 
provision by a Resource of their obligated 2*)/$1)*(3&#4&1(56('0'+*)(after 
frequency meets or drops below a preset threshold, or a deployment in 
response to an ERCOT Verbal Dispatch Instruction (VDI) within 10 minutes.  
Resources capable of automatically self-deploying and /2$7&.&18their ,"++
Ancillary Service Resource 9*)/$1)&:&+&#0(3&#4&1(56('0'+*)after frequency 
meets or drops below a preset threshold and sustaining that full response 
for at least 15 minutes may provide Responsive Reserve (RRS). (Section 2)

! RRS may be provided by resources capable of providing Fast Frequency 
Response (FFR) and )")#!&1&18(#4*&2(2*)/$1)*(,$2("/(#$(56(%&1"#*); (Section 
3.17.2)

! The &1&#&!#&$1()*##&18of the automatic self-deployment of the Resource 
providing RRS as FFR must be 1$(+$3*2(#4!1(6;<=6(>?.  (Section 3.18)

! A Resource providing RRS as FFR that is deployed shall 1$#(2*'!++(&#)('!/!'&#0(
"1#&+()0)#*%(,2*@"*1'0(&)(82*!#*2(#4!1(6;<;=(>?. (Section 3.18)

! Once recalled, a Resource providing RRS as FFR must 2*)#$2*its ,"++(99A(
Ancillary Service Resource Responsibility 3&#4&1(56(%&1"#*)(after cessation 
of deployment or as otherwise directed by ERCOT. (Section 3.18)

! Resource’s response )4!++(1$#(:*(+*))(#4!1(;6B($,(#4*(2*@"*)#*.(CD(
deployment, nor more than 105% of the lesser of the Resource’s RRS award 
or MW deployment (8.1.1.1).

H!!!&*BII

! All IBR shall have FFR capability I';("#,*; @I;*S"*#$4($'#,&%&'#/

! 84%0+6+0#99:#3%;<+3%5%-"&#613#=+-2#><3?+-%#@%-%3!"13#A=>@B

! :%;<+3%5%-"#613#1C%3D63%;<%-0E#+-#6<"<3%#3%C+&+1-

! Utilization of FFR capability of IBR plant /M.33(#'%(2*(*#.23*,(24(,*I."3%

! FFR capability may be deployed for the purposes of ancillary service offering

:%;<+3%5%-"&

! DDE'?*+*A0;0,9'42*;;'A-'*.'!<"1-151<&#6<-0"+1-

! >2-'99:#3%&41-&%#"+5%#?*+*A0;0,9F'42*;;'A-'!2F<&"!?$%#"1#-1#G3%!"%3#",!-#.#&%01-2F'0.?;@)0.:',2-'
/-*?,05.',03-'65/',/0::-/0.:'DDE

! >2-'/-4+5.4-'42*;;'A-' &"!?$%*.)'*.9'54?0;;*,05.4'42*;;'A-'+540,0<-;9')*3+-)'10,2'*'2!54+-G#3!"+1#16#
(H7#13#?%""%3

! G,*A;-'*.)')*3+-)'/-4+5.4-'42*;;',*H-'+/-?-)-.?-'5<-/'/-4+5.4-',03-

! !IE'+;*.,'42*;;'A-'?*+*A;-'56'&<&"!+-+-G#99:#65/'*4';5.:'*4',2-'!IE'+;*.,'-.-/:9'/-45@/?-'04'*<*0;*A;-'
5/'@.,0;'4@++;*.,-)'A9'+/03*/9F'4-?5.)*/9'5/',-/,0*/9'6/-J@-.?9'/-4+5.4-F'120?2-<-/'04';-44'

! (?,0<-'+51-/'/-4+5.4-')@/0.:'DDE'*?,@*,05.'5!E#"%5413!3+$E#%I0%%2#",%#JK:#01-"+-<1<&#3!"+-G#
AJL:B#A@,'&,!$$#-1"#%I0%%2#",%#JK:#&,13"D"%35#3!"+-G#AJ8:B

! DDE'*.)'KDE'3*9'*?,@*,-'0.)-+-.)-.,;9'6/53'-*?2'5,2-/'5/'3*9'?53+;-3-.,'-*?2'5,2-/

!"#"$%&%# '()&* +%,"-.&/".-% 0)()$-$ 0"1)$-$
,!"#""$ % "# $$%$&' () )!"# !! "#$%&' ' !"# !! "! ( &' ' !"#
2!"#""$ % % #% #% ) %

ERCOT < IEEE 2800: raise to 2800 and make FFR for UF capability mandatory?

N3'#.>;-,(+
H('1421'1,;

O
F0(I3($";
>355%0,

&''()**)'+
,)-./0.-.12+3**4)
! "#$#%&#'
! (#)*+,*+'

"#-*+.+*/0*
#12'

! 3%,'
4#5627*-'

! 8**-*+'
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#12
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IEEE 2800 Terminology

NERC White Paper Available:
https://www.nerc.com/comm/RSTC_Reliability_Guidelines/White_Paper_IBR_Hybrid_Plant_Frequency_Response.pdf

NERC White Paper IEEE 2800

Not defined Available Active Power (Pavl)

Steady-State Interconnection Limit (SSIL) IBR Continuous Rating (ICR)
IBR Continuous Absorption Rating (ICAR)

Short-Term Interconnection Limit (STIL) IBR Short-Term Rating (ISR)

!"#$$$"%&%%

mailto:jboemer@epri.com
https://www.nerc.com/comm/RSTC_Reliability_Guidelines/White_Paper_IBR_Hybrid_Plant_Frequency_Response.pdf


© 2022 Electric Power Research Institute, Inc. All rights reserved.49 - This is an ongoing assessment: please provide feedback at jboemer@epri.com

Frequency Ride-Through (FRT) N3'#.>;-,(+
H('1421'1,;

O
F0(I3($";
>355%0,

IEEE 2800 - 7.3.2.3 Frequency disturbances within 
the Mandatory Operation region 

TJ4)?4($)?,$-0&)7$C,.$U,.)V$2'C'D4&4)EW

!"# $%&'()*+ ,")(( -# .)')-(#

! +/ 012#3+"0/45" ), ,"/6* 1*+"#71540#

! 8)1*+)1* ,9*."0/*1,8 61+"+"#!: ;

! 8##+ ).+1<#'/6#0 0#=410#8#*+,/> ?7&)*2@/077&), )''(1.)-(# /0 8)1*+)1* '0#3
21,+40-)*.#).+1<#'/6#0 /4+'4+

! 8)1*+)1*1+,0#).+1<#'/6#0 /4+'4+

! 8##++"#)''(1.)-(# 0#=410#8#*+,/> ?7&@77&

ERCOT - Nodal Operating Guide: 2.6.2 Generators and Energy 
Storage Resources 

!"#$%&'()*'+$,$*-&.),'/$0)1*#$0'0123$#&'&)'4$#&.),'56765689':*$;1$,#<'/.=$>?@*)1A@'/$;1.*$B$,&0'()*'
C.0&*.21&.),'+$,$*-&.),'/$0)1*#$0'DC+/0E'-,='C.0&*.21&.),'!,$*A<'4&)*-A$'/$0)1*#$0'DC!4/0E9'.('!"#$%&
'%$(!$")* *$F-<0'-*$'.,0&-FF$='-,='-#&.G-&$='&)'&*.%'&@$'+$,$*-&.),'/$0)1*#$9'&@$0$'*$F-<0'0@-FF'2$'0$&'01#@'
&@-&'&@$'-1&)B-&.#'*$B)G-F')('.,=.G.=1-F'+$,$*-&.),'/$0)1*#$0')*'!,$*A<'4&)*-A$'/$0)1*#$0'D!4/0E'(*)B'
&@$'!/HI?'4<0&$B'B$$&0')*'$"#$$=0'&@$'()FF)J.,A'*$;1.*$B$,&0K'

.#$%G%$HD$"5F

I"4$%G%$HD$"5F

ERCOT > IEEE 2800: adopt and exceed 2800 with specification of V/Hz values?

;<=&>(93#?+&@21+,58)(.?8&
@+-.2)+"+/34&'()&A+/+)#32(/&
@+4(.)0+4&#/1&B/+)?$&63()#?+&
@+4(.)0+4&

!"#!$#%&'(')*+,)%,)%-(.')+')%.,/+0%1')%2')+3%
$,(4-+-,(0%*)'%/'00%+2*(%""56%,7%)*+'4%
4'0-8(%.,/+*8'%*(4%7)'9:'($;%*(4%/*0+%7,)%
/'00%+2*(%"<=%0'$,(40>

&''()**)'+
,)-./0.-.12+3**4)
! 9::':%;;'%.'

"#$#%&#'
! (#)*+,*+'

"#-*+.+*/0*
#12'

! <6%&'41,=)*'
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! 3%,'
4#5627*-'
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Discussion

! !O)18&6")A)(

P)'F10'*$&CQ)'#+0-)

R(0%&B.)(*+0"18&S&T$*11012&U&:C7&51+)2(*+0"1

V<&WXLHN&G=<Y<<ZL

[;")A)(\).(0]'"A
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Focus at Next Meeting:
Requirements in 

Scope of Transmission Service Provider (TSP) 
and not of ERCOT
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TogetherÉShaping the Future of Energy !
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Other Requirements of IEEE 2800
by Mutual Agreement (Optional)
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