
 
 

 

Agenda 
Operating Committee 
 
**Joint Session: Operating Committee (OC)/Planning Committee (PC)/ Critical Infrastructure Protection 
Committee (CIPC): March 6, 2018 | 10:00 a.m. – Noon EDT 
 
March 6, 2018 | 1:00 – 5:00 p.m. EDT 
March 7, 2018 | 8:00 a.m. – Noon EDT 
 
Hyatt Regency Jacksonville Riverfront  
225 E Coastline Dr. 
Jacksonville, FL 32202  

 
Call to Order 
 
NERC Antitrust Compliance Guidelines and Public Announcement 
 
Introduction and Chair’s Remarks 

 
1. Administrative items 

a. Arrangements 

i. Safety Briefing and Identification of Exits (Hotel Staff) 

b. Announcement of Quorum  

c. Background Information  

d. OC Membership 2017-2019*  

i. OC Roster* 

ii. 30T32T32T30TUUOC Organizational Chart UU30T30T32T32T  

iii. 30T32T32T30TOC Charter30T30T32T32T  

iv. Parliamentary Procedures* 

v. 30T32T32T30TParticipant Conduct Policy 30T30T32T32T  

e. Future Meetings 

i. Please note that Joint OC/PC/CIPC meetings will be scheduled from 10:00 a.m. to Noon on 
the first day of the Committee meetings. 

 
2018 Meeting Dates Time Location Hotel 

June 5, 2018 
June 6, 2018 

1:00 to 5:00 p.m. 
8:00 a.m. to Noon 

New Orleans Ritz-Carlton 

http://www.nerc.com/comm/OC/Related%20Files%20DL/OC_Org_chart_20170830.pdf
http://www.nerc.com/comm/OC/Related%20Files%20DL/OC_Charter_20170930.pdf
http://www.nerc.com/comm/OC/Related%20Files%20DL/Final_NERC_Committee_Participant_Conduct_Policy_Approved.pdf
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2018 Meeting Dates Time Location Hotel 

September 11, 2018 
September 12, 2018 

1:00 to 5:00 p.m. 
8:00 a.m. to Noon 

TBD TBD 

December 11, 2018 
December 12, 2018 

1:00 to 5:00 p.m. 
8:00 a.m. to Noon 

Atlanta 
The Whitley (formerly 

Ritz-Carlton) 
 
Consent Agenda – Approve 

2. Minutes* 

a. December 12-13, 2017 Meeting 

 
Regular Agenda 

3. Remarks and Reports 

a. Remarks by Lloyd Linke, OC Chair 

i. Recently Appointed OC members 

ii. Appoint Chair and Vice-chair of Nominating Committee 

iii. Approve OC Structure and Organization* 

b. Report of February 6, 2018 Member Representatives Committee (MRC) Meeting and the 
February 7, 2018 Board of Trustees (Board) Meeting 

4. OC Action Items Review – Chair Linke - Information 

5. Subcommittee Status Reports – Review  

a. Operating Reliability Subcommittee (ORS)* – Chair David Devereaux 

b. Resources Subcommittee (RS)* – Chair Tom Pruitt 

c. Event Analysis Subcommittee (EAS)* – Chair Rich Hydzik 

d. Personnel Subcommittee (PS)* – Chair Rocky Williamson 

e. Reliability Assessment Subcommittee (RAS) – William Lamanna, NERC staff 

f. Essential Reliability Services Working Group (ERSWG) – Co-Chair Todd Lucas  

6. Reliability Coordinator Reliability Plan Reference Document and Reliability Coordinator 
Assessment Master – Information and Discussion – David Devereaux and Carter Edge, NERC Staff 

7. Reliability Issues Steering Committee (RISC) Status Report* – Review and Discussion – Chair 
Linke 

8. Joint Meeting Topic discussion – Review and Discussion – Chair Linke 

a. Reliability and Security Guideline Development Update 

b. 2017/2018 Winter Reliability Observations   

c. Solar Photovoltaic (PV) Resource Interruption Disturbance Report (February 2018) 
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d. Addressing 2017 Reliability Assessment Report Recommendations (LTRA and Natural Gas 
Disruption Report) 

e. 2018 State of Reliability Report Update 

f. Standards Efficiency Review 

g. Emerging Issues Roundtable 

9. OC and Subcommittee Work Plan* – Approval – Chair Linke 

10. ERSWG Documents* – Approval – Todd Lucas 

a. ERS Forward Looking Measure 6 Technical Brief 

b. ERS Forward Looking Measures 1, 2, & 4 Technical Brief 

c. ERS Forward Looking Measures 1, 2, & 4 Policy Brief 

d. ERS Measure 3 Summary & Recommendation Brief 

e. DER Data Collection Technical Brief 

f. ERS Framework  Measure 6 – Historical Balancing/Ramping Analysis 

11. Lessons Learned – Information – Hurricane Harvey – Bob Collins, TRE 

12. Reliability Coordinator Updates– Information and Discussion 

a. Mountain West – TBD, SPP 

b. California ISO – Eric Schmitt, California ISO 

c. Peak RC – Terry Baker, Peak RC 

13. SPP Regional Entity Update – Information and Discussion – Ryan Stewart, NERC Staff 

14. Proposed Revisions to the definition of “Control Center” – Information and Discussion – CIP 
Standards Drafting Team members 

15. Operating Committee Meeting Dates and Cost – Information and Discussion – Chair Linke 

16. Task Force Updates 

a. Real-time Assessments Task Force (RTATF) Guidance – Information and Discussion – Doug 
Peterchuck, RTATF Chair 

b. Methods for Establishing IROL Task Force (MEITF) – Information and Discussion – Ryan Quint, 
NERC Staff  

c. Inverted-based Resources Performance Task Force (IRPTF) – Information and Discussion – Allen 
Schriver, IRPTF Chair 

17. Forum and Group Reports - Information 

a. North American Transmission Forum – Ken Keels 

b. North American Generator Forum – Allen Schriver 
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c. NERC Standards – Howard Gugel, NERC Staff 

18. Chair’s Closing Remarks 

19. Adjournment 

*Background materials included. 



 
 

 

 

NERC Antitrust Compliance Guidelines 
 
I. General 

It is NERC’s policy and practice to obey the antitrust laws and to avoid all conduct that unreasonably 
restrains competition. This policy requires the avoidance of any conduct that violates, or that might 
appear to violate, the antitrust laws. Among other things, the antitrust laws forbid any agreement 
between or among competitors regarding prices, availability of service, product design, terms of sale, 
division of markets, allocation of customers or any other activity that unreasonably restrains competition. 
 
It is the responsibility of every NERC participant and employee who may in any way affect NERC’s 
compliance with the antitrust laws to carry out this commitment. 
 
Antitrust laws are complex and subject to court interpretation that can vary over time and from one court 
to another. The purpose of these guidelines is to alert NERC participants and employees to potential 
antitrust problems and to set forth policies to be followed with respect to activities that may involve 
antitrust considerations. In some instances, the NERC policy contained in these guidelines is stricter than 
the applicable antitrust laws. Any NERC participant or employee who is uncertain about the legal 
ramifications of a particular course of conduct or who has doubts or concerns about whether NERC’s 
antitrust compliance policy is implicated in any situation should consult NERC’s General Counsel 
immediately. 

 
II. Prohibited Activities 

Participants in NERC activities (including those of its committees and subgroups) should refrain from the 
following when acting in their capacity as participants in NERC activities (e.g., at NERC meetings, 
conference calls and in informal discussions): 

 Discussions involving pricing information, especially margin (profit) and internal cost information 
and participants’ expectations as to their future prices or internal costs. 

 Discussions of a participant’s marketing strategies. 

 Discussions regarding how customers and geographical areas are to be divided among 
competitors. 

 Discussions concerning the exclusion of competitors from markets. 

 Discussions concerning boycotting or group refusals to deal with competitors, vendors or 
suppliers. 

 Any other matters that do not clearly fall within these guidelines should be reviewed with NERC’s 
General Counsel before being discussed. 

 
III. Activities That Are Permitted 

From time to time decisions or actions of NERC (including those of its committees and subgroups) may 
have a negative impact on particular entities and thus in that sense adversely impact competition. 
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Decisions and actions by NERC (including its committees and subgroups) should only be undertaken for 
the purpose of promoting and maintaining the reliability and adequacy of the bulk power system. If you 
do not have a legitimate purpose consistent with this objective for discussing a matter, please refrain 
from discussing the matter during NERC meetings and in other NERC-related communications. 
 
You should also ensure that NERC procedures, including those set forth in NERC’s Certificate of 
Incorporation, Bylaws, and Rules of Procedure are followed in conducting NERC business.  
 
In addition, all discussions in NERC meetings and other NERC-related communications should be within 
the scope of the mandate for or assignment to the particular NERC committee or subgroup, as well as 
within the scope of the published agenda for the meeting. 
 
No decisions should be made nor any actions taken in NERC activities for the purpose of giving an industry 
participant or group of participants a competitive advantage over other participants. In particular, 
decisions with respect to setting, revising, or assessing compliance with NERC reliability standards should 
not be influenced by anti-competitive motivations. 
 
Subject to the foregoing restrictions, participants in NERC activities may discuss: 

 Reliability matters relating to the bulk power system, including operation and planning matters 
such as establishing or revising reliability standards, special operating procedures, operating 
transfer capabilities, and plans for new facilities. 

 Matters relating to the impact of reliability standards for the bulk power system on electricity 
markets, and the impact of electricity market operations on the reliability of the bulk power 
system. 

 Proposed filings or other communications with state or federal regulatory authorities or other 
governmental entities. 

 Matters relating to the internal governance, management and operation of NERC, such as 
nominations for vacant committee positions, budgeting and assessments, and employment 
matters; and procedural matters such as planning and scheduling meetings. 

 



 
 

 

 

Public Meeting Notice 
 
REMINDER FOR USE AT BEGINNING OF MEETINGS AND CONFERENCE CALLS THAT HAVE BEEN PUBLICLY 
NOTICED AND ARE OPEN TO THE PUBLIC 
 
Conference call/webinar version: 
 
As a reminder to all participants, this webinar is public. The registration information was posted on the 
NERC website and widely distributed. Speakers on the call should keep in mind that the listening audience 
may include members of the press and representatives of various governmental authorities, in addition to 
the expected participation by industry stakeholders. 
 
Face-to-face meeting version: 
 
As a reminder to all participants, this meeting is public. Notice of the meeting was posted on the NERC 
website and widely distributed.  Participants should keep in mind that the audience may include members 
of the press and representatives of various governmental authorities, in addition to the expected 
participation by industry stakeholders. 
 
For face-to-face meeting, with dial-in capability:  
 
As a reminder to all participants, this meeting is public. Notice of the meeting was posted on the NERC 
website and widely distributed.  The notice included the number for dial-in participation. Participants 
should keep in mind that the audience may include members of the press and representatives of various 
governmental authorities, in addition to the expected participation by industry stakeholders. 
 
 
 
 
August 10, 2010 



Bi-Line Name Company Title Email

Chair Lloyd Linke Western Area Power Administration Vice President of Operations for UGPR lloyd@wapa.gov

Vice Chair David Zwergel MISO Sr. Director, Regional Operations dzwergel@misoenergy.org

Secretary Stephen Crutchfield North American Electric Reliability Corporation Manager of Operating Committee Support stephen.crutchfield@nerc.net

Cooperative Keith Carman Tri-State Generation & Transmission Association, Inc. Sr. Manager, Transmission System Operations kcarman@tristategt.org

Cooperative Jeffrey Harrison Associated Electric Cooperative, Inc. Manager System Operations jharrison@aeci.org

Electricity Marketer Greg Darnell Southern Company Fleet Operations Director EGDARNEL@southernco.com

Electricity Marketer JT Thompson NIPPC jtjt1@msn.com

Federal/Provincial Meg Albright Bonneville Power Administration Manager, Transmissions Operations Support mialbright@bpa.gov

Federal/Provincial Jason Boniface Hydro One, Inc. Senior Manager, Operations Planning jason.boniface@hydroone.com

Federal/Provincial Stephane Desbiens Hydro-Quebec Director - System Control desbiens.stephane@hydro.qc.ca

Federal/Provincial Michelle Rheault Manitoba Hydro System Performance Department Manager mdrheault@hydro.mb.ca

Investor Owned Utility Gerald Beckerle Ameren Services Senior Transmission Operations Supervisor gbeckerle@ameren.com

Investor Owned Utility Doug Hils Duke Energy Director, Midwest Control Area Operation doug.hils@duke-energy.com

ISO/RTO Peter Brandien ISO New England, Inc. Vice President - Systems Operations pbrandien@iso-ne.com

ISO/RTO Leonard Kula Independent Electricity System Operator Director, Power System Assessments leonard.kula@ieso.ca

ISO/RTO Eric Schmitt California ISO Vice President, Operations eschmitt@caiso.com

Large end-use electricity customer Thomas Siegrist Stone, Mattheis, Xenopoulos & Brew, P.C. Consulting Engineer tws@smxblaw.com

Merchant Electricity Generator James Fletcher AEP Manager, Unit Instrumentation and Controls Engineering jrfletcher@aep.com

Merchant Electricity Generator Allen Schriver NextEra Energy Resources, LLC General Manager Compliance allen.schriver@NextEraEnergy.com

RE-FRCC Glenn Dooley Duke Energy GlennS.Dooley@duke-energy.com

RE-MRO Dick Pursley Great River Energy Manager, System Operations dpursley@grenergy.com

RE-NPCC Ralph Rufrano Northeast Power Coordinating Council Manager, Event Analysis rrufrano@npcc.org
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Bi-Line Name Company Title Email

Operating Committee

RE-RF Leslie Krawczyk ReliabilityFirst leslie.krawczyk@rfirst.org

RE-SERC Elaine Kwarcinski Alabama Power Company Transmission Interconnections and Operations General Manager ELKWARCI@southernco.com

RE-SPP James Useldinger Gridliance VP, Operations juseldinger@gridliance.com

RE-TRE Alan Bern Oncor Electric Delivery Sr. Director, Transmission Grid Operations Alan.Bern@oncor.com

RE-WECC Jerry Rust Northwest Power Pool President Jerry@nwpp.org

Small End-Use Electricity Customer Robert Blohm Keen Resources Ltd. Managing Director rb112@columbia.edu

State Government Bill Chambliss Virginia State Corporation Commission General Counsel william.chambliss@scc.virginia.gov

State Government Ryan Laruwe Michigan Public Service Commission Engineering Specialist laruwer1@michigan.gov

State/Municipal Sidney Jackson Rochester Public Utilities Director of Core Services/COO SJackson@rpu.org

State/Municipal Doug Peterchuck Omaha Public Power District Manager, Reliability Compliance and Transmission Operations dpeterchuck@oppd.com

Transmission Dependent Utility Mark Ennis Alabama Municipal Electric Authority Manager of Compliance and Distribution Services mennis@amea.com

Transmission Dependent Utility John Stephens City Utilities of Springfield Director, Power System Control John.Stephens@cityutilities.net

U.S. Federal Thanh Luong Federal Energy Regulatory Commission Sr. Electrical Engineer thanh.luong@ferc.gov

Canadian Provincial 

Non-voting Representative
Daniel Soulier Regie de l'energie Economic Regulation Specialist daniel.soulier@regie-energie.qc.ca
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Parliamentary Procedures 
Based on Robert’s Rules of Order, Newly Revised, 1990 Edition 

Motions 
Unless noted otherwise, all procedures require a “second” to enable discussion. 

When you want to… Procedure Debatable Comments 
Raise an issue for 
discussion 

Move Yes The main action that begins a debate. 

Revise a Motion currently 
under discussion 

Amend Yes Takes precedence over discussion of main motion. 
Motions to amend an amendment are allowed, but 
not any further. The amendment must be germane 
to the main motion, and cannot reverse the intent of 
the main motion. 

Reconsider a Motion 
already approved 

Reconsider Yes Allowed only by member who voted on the 
prevailing side of the original motion. 

End debate Call for the 
Question or End 
Debate 

No If the Chair senses that the committee is ready to 
vote, he may say “if there are no objections, we will 
now vote on the Motion.” Otherwise, this motion is 
debatable and subject to 2/3 majority approval. 

Record each member’s 
vote on a Motion 

Request a Roll 
Call Vote 

No Takes precedence over main motion. No debate
required, but the members must approve by 2/3 
majority. 

Postpone discussion until 
later in the meeting 

Lay on the Table Yes Takes precedence over main motion. Used only to
postpone discussion until later in the meeting. 

Postpone discussion until 
a future date 

Postpone until Yes Takes precedence over main motion. Debatable 
only regarding the date (and time) at which to bring
the Motion back for further discussion. 

Remove the motion for any 
further consideration 

Postpone 
indefinitely 

Yes Takes precedence over main motion. Debate can 
extend to the discussion of the main motion. If 
approved, it effectively “kills” the motion. Useful for 
disposing of a badly chosen motion that cannot be 
adopted or rejected without undesirable 
consequences. 

Request a review of 
procedure 

Point of order No Second not required. The Chair or secretary shall 
review the parliamentary procedure used during the 
discussion of the Motion. 

Notes on Motions 
Seconds. A Motion must have a second to  ensure that at least two members wish to discuss the issue. The 
“seconder” is not recorded in the minutes. Neither are motions that do not receive a second.  
Announcement by the Chair. The Chair should announce the Motion before debate begins. This ensures
that the wording is understood by the membership. Once the Motion is announced and seconded, the 
Committee “owns” the motion, and must deal with it according to parliamentary procedure.  

Revisions. Technically, revisions to the main motion are accomplished  by the Amend procedure. 
However, immediately after making the motion, and before it is announced by the Chair, another member 
may ask that the motion be revised. If the original “motion -maker” agrees to the revision, then the revised 
motion will be the one debated. The original “seconder” need not be consulted, because the original 
“motion-maker” plus the “reviser” constitute a motion and a second.  
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(RWG)

Frequency Working Group 
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Inadvertent Interchange 
Working Group (IIWG)

Operating Reliability 
Subcommittee (ORS)

Event Analysis 
Subcommittee (EAS)

EMS Working Group 
(EMSWG)
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March 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1603-06 Resources 
Subcommittee 

(RS) 

Modify the Reliability 
Guideline: Primary 
Frequency Control to 
address asynchronous 
resources 

TBD2017 March 2017 - The RS is developing a draft Reliability Guideline. 
 
 

In Progress 
 

 

1603-12 Operating 
Reliability 

Subcommittee 
(ORS) 

2015 LTRA Task Team 
Recommendation 3 
(Managing Increased 
Dependency on Natural Gas 
– Fuel Planning, BA/TOP – 
Gas Pipeline Coordination, 
Contingency Planning).  

December 
2017 

September 2016 – ORS presented a draft guideline outline to the OC 
and requested feedback. 
 
June 2017– The ORS developed a NERC ORS Gas and Electrical 
Operational Coordination Considerations Guideline and is requesting OC 
Comments on the document. The ORS will revise the document based 
on comments received and bring a request to the OC at its September 
meeting to post the documents for a 45-day industry comment period. 
 
December 2017 – The OC approved the Gas/Electric Coordination 
guideline. 
 

In Progress 
 

On December 
agenda for 

approvalClosed 
 

June 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1606-01 ORS Determine the continued 
need for reliability 
coordinator reliability plans. 
Consider standards IRO-001 
and IRO-014. 

March 
2018 

September 2016 – ORS presented a recommendation, which the OC 
approved regarding the continued development of reliability plans. The 
OC tabled a second recommendation from the ORS and asked NERC 
Staff to further evaluate the ORS proposal, since it involves a Rules of 
Procedure change. 
 
December 2016 - Dr. James Merlo discussed the ORS motion made in 
September to reinstitute some sort of oversight of the RC plans. NERC 
supports oversight of the RC plans since they require coordination and 
collaboration. NERC is supportive of a guideline change as it relates to 

In Progress 
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oversight of RC plans and the ORS is pursuing such a revision under 
action item 1609-05 below. 
 
June 2017– The ORS developed a Reliability Coordinator Plan Reference 
Document and is requesting OC Comments on the document. The ORS 
will revise the document based on comments received and bring a 
request to the OC at its September meeting to post the documents for a 
45-day industry comment period. 
 
September 2017 – The OC requested that the ORS coordinate 
development / approval of the guideline with the RC Checklist that is 
being developed by NERC Staff. 
 

September 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1609-05 ORS Update the Guideline for 
Approving Regional and 
Reliability Coordinator 
Reliability Plans 

March 
2018 

September 2016 – The OC approved an ORS recommendation to update 
the Guideline for Approving Regional and Reliability Coordinator 
Reliability Plans. 
 
December 2016 - Dr. James Merlo discussed the ORS motion made in 
September to reinstitute some sort of oversight of the RC plans (original 
action item 1606-01). NERC supports oversight of the RC plans since 
they require coordination and collaboration. NERC is supportive of a 
guideline change as it relates to oversight of RC plans and the ORS is 
pursuing such a revision under this action item. 
 
June 2017– The ORS developed a Reliability Coordinator Plan Reference 
Document and is requesting OC Comments on the document. The ORS 
will revise the document based on comments received and bring a 
request to the OC at its September meeting to post the documents for a 
45-day industry comment period. 
 
September 2017 – The OC requested that the ORS coordinate 
development / approval of the guideline with the RC Checklist that is 
being developed by NERC Staff. 

In Progress 
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1609-08 RS Reliability Guideline: 
Frequency Response Sharing 
 

June 2017 
 

September 2016 – The OC was asked by the RS to provide comments on 
the draft Reliability Guideline: Frequency Response Sharing.  
The OC requested that the RS consolidate this with the existing 
Reliability Guideline:  Operating Reserve Management. 
 
June 2017 – The RS requested and received approval to post the 
Reliability Guideline:  Operating Reserve Management for a 45-day 
comment period. 
 
December 2017 – The OC approved the revised Operating Reserve 
Management guideline. 

In Progress 
 

On December OC 
agenda for 

approvalClosed 
 
 
 
 

December 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

      

1612-02 Dave Souder, 
John 

Stephens, Dan 
Woodfin, 
Durgesh 
Manjure, 
Nathan 

Schweighart 

Methods for Establishing 
IROLS Task Force (MEITF) 

December 
2017 

December 2016 - The MEITF Scope document was approved by the OC 
and volunteers were assigned to participate on the Task Force.  
 
March 2017 – A revised scope document was approved and an update 
on TF activities was presented at the joint OC/PC meeting. 
 
June 2017 – The team continues development of a Reliability Guideline. 
 
December 2017 – OC endorsed proposed Framework and related 
definitions. The documents are to be sent to the standard drafting team 
for their consideration. The OC also authorized posting the draft IROL 
Reliability Guideline for a 45-day comment period. 
 

In Progress 
 
 

1612-03 Doug 
Peterchuck 
(lead), Doug 

Hils, 

Real-time Assessments Task 
Force 

September 
2017 

December 2016 – EAS Chair Hamdar noted that certain standards 
require perform of a Real-time Assessment. The EAS has concerns 
regarding these requirements when an entity loses their EMS capability. 
The OC appointed a task force to: 

In Progress 
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Alan Bern, 
Saad Malik, 

Paul Johnson, 
Michele 

Rheault and 
Chris Pilong 

• Discuss how Real-time Assessments are completed when there 
is a loss of EMS   

• Investigate the compliance and reliability concerns 
• Develop any necessary guidance 
 
June 2017 – The RTATF submitted proposed guidance to the OC for 
approval. The approval was obtained via e-mail ballot and the 
Implementation guidance was submitted on May 8, 2017 to NERC for 
approval. NERC and Regional Entity staff have provided feedback on the 
guidance for OC consideration. The RTATF is assessing the comments 
and will make appropriate revisions to the guidance. 
 
December 2017 – The OC approved the guidance for submittal to the 
ERO as implementation guidance. 
 

December 2017 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1712-01 OC Executive 
Committee 

Reliability Guideline and 
Reference Document 
outreach formalization 

March 
2018 

December 2017 – The OC approved six Reliability Guidelines and 
Reference Documents at the December meeting. The NERC OC 
Executive Committee is to determine how this outreach will be achieved 
for these documents as well as going forward. 
 

In progress 
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NERC Operating Committee 
Sub-group Status Report 

 
Group:  Operating Reliability Subcommittee (ORS) 
 
Purpose: The ORS assists the NERC Operating Committee (OC) in enhancing Bulk Electric System 
(BES) reliability by providing operational guidance to the industry; by providing oversight to the 
management of NERC-sponsored information technology tools and services which support operational 
coordination and by providing technical support and advice as requested. 
 
Last Meeting: February 6-7, 2018  Location: Tampa FL (hosted by FRCC) 
Duration: 1 Day 
 
Next Meeting: May 8-9, 2018   Location: Taylor TX (hosted by ERCOT) 
Duration: 1 Day 
 
Chair: Dave Devereaux – IESO 
Vice-Chair: Chris Pilong – PJM 
 
2018 Initiatives:  
We continue to focus on regular review, update, and communication of Guidance Documents and 
Reference Guides within our area of responsibility. We also continue to prepare for implementation of 
the IDC PFV field trial and are working on several new, guideline development initiatives. 
 
Key Issues for OC Information:  

 A joint ORS/CIPC task team has prepared a draft guideline: Reliability Guideline for Operator 
Recognition Cyber Intrusion into Operating System. The draft was posted for public comment 
following the December 2017 OC meeting. The team has a conference call/Webex scheduled for 
April 3 to discuss comments received. The guide is on track for approval at the June 2018 OC 
meeting. 

 Reliability Coordinator Reliability Plan Reference Document – ORS continues to work with NERC 
staff to ensure that the Reference Document aligns with the NERC Registration “Assessment 
Master.” Final review by ORS is expected at our May 2018 meeting. OC approval will be sought at 
the June 2018 OC meeting. 

 The ORS discussed pending changes to the MISO and PJM Reliability Plans. These expected minor 
changes are required due to the OVEC Balancing Area moving from MISO to the PJM RC area. ORS 
will provide an update at the June 2018 OC meeting. 

 As part of the 2018 work plan, the ORS will review and revise the ORS Scope document. Changes 
are required due to the transition of reliability tools away from NERC. 

 The Chairs of ORS and Resources Subcommittee (RS) presented overviews of the Scope/Activities 
of their respective Subcommittees at each other’s recent meetings. The groups will continue to 
look at ways to assist each other with their work plans. 



 ORS continues to receive updates from the EIDSN Steering Committee on the IDC Tool 
enhancements. Specifically, the Parallel Flow Visualization (PFV) project is intended to improve the 
data quality used by the IDC during curtailment of transactions and may eventually result in 
changes to both NERC Reliability Standards and NAESB Business Practices. The 12-18 month field 
trial began on schedule in September 2107. Throughout the field trial, ORS will receive updates on 
tool performance from the IDCWG. 

 Observations from the GridEx IV exercise were discussed with E-ISAC representatives at the 
February 2018 ORS meeting at FRCC. ORS will assist E-ISAC with their After Action Report, as well 
as with development of GridEx V.  

 Net Actual and Net Scheduled Interchange - There are current plans to move this initiative to a 
web based portal application hosted by EIDSN. EIDSN has indicated that this transition may be 
delayed into late 2018.  

 A representative from the Event Analysis Subcommittee presented their reference guide “Risks 
and Mitigations for Losing EMS Functions” to the ORS at the February 2018 meeting.  

 At the February ORS meeting, the group discussed the pending IRO-018/TOP-010 standards, in 
effect on April 1. A member of the drafting team provided an overview of the new Standards.  

 ORS members discussed operational impacts and observations related to severe cold weather 
through early January 2018.  

 
Current Initiatives/ Deliverables:  

 See pending approval items 

 ORS has reviewed and discussed the 2017 OC work plan and continues to work items in the plan as 
prioritized by the OC 

 
Recurring Deliverables of Group 

 Provide subcommittee report for the regularly scheduled Operating Committee meetings. 

 Endorse or approve as applicable revisions to Reliability Plans. 

 Develop comments on the annual State of Reliability report. 

 Review the use of Proxy Flow Gates. 

 Review TLR 5 events as requested. 

 Review of EEA events. 

 Develop comments on Adequate Level of Reliability metrics. 

 Provide coordination between the EIDSN IDC Steering Committee and the Operating Committee. 
 
NERC Program’s Oversight Responsibility for the Group 

 Provide a forum for discussion of operating practices and potential lessons learned.  

 Provide a forum for discussion of information technology tools and services that facilitate 
operational reliability coordination. 

 Provide oversight and guidance on aspects of Interchange Scheduling, including Dynamic 
Transfers, as it applies to impacts on reliable operations. 



 
NERC Document (Non-Reliability Standard) Responsibility for the Group 

 Guidelines and Reference Documents  
 
 



Agenda Item 5.b 
Operating Committee Meeting 

March 6-7, 2018 

NERC Operating Committee 

Sub-group Status Report 

 

Group: Resources Subcommittee 

Purpose: Status Update 

Last Meeting: January 23-25, 2018   Location: Miami, FL  

Duration: 2 days 

 

Next Meeting: April 25-26, 2018   Location: Philadelphia, PA  

Duration: 2 days 

Chair: Tom Pruitt, Duke Energy  Vice-Chair: Sandip Sharma, ERCOT 

Pending OC Approval Items:  

None 
 

Key Issues for OC Information 

 New Projects/Actions from OC Plan 

 Summaries for Reliability Guidelines and Reference Documents – This task was added to 
the RS Action Log to develop the summaries, present webinars, and include FAQ 
documents as needed. New documents and those up for review/revision will be handled 
first.  

 NERC Balancing and Frequency Control Reference Document – A subteam (led by 
Danielle Croop, PJM) was formed to update this document and convert it into a reference 
document (not a technical document). Target completion date end of 2018.  

 

RS Frequency Working Group (FWG) – the FWG selected M4 and BAL-003-1 frequency events 
for September 2017, October 2017, and November 2017 for the interconnections. The FWG 
also reviewed the 2017 Operating Year events for each interconnection and Form 1 and Form 2 
for 2018 Operating Year. The FWG discussed the M-4 event criteria process and reviewed a 
draft of a systematic approach to event selection.  
 
RS Inadvertent Interchange Working Group (IIWG) – an update on the interconnection 
inadvertent interchange was provided and balances continue to trend down. 2017 outreach has 
been successful in both managing time error and reducing balances in coordination. The 
following graph show the effectiveness for much of 2017 of the outreach for the Eastern 
Interconnection; however, a recent increase in the trend beginning near the end of 2017 has 
been noted and is being investigated. 
  



Eastern Interconnection Time Error - 2017 

 

Reserves Working Group (RWG) — Chair Tony Nguyen reviewed the voluntary DCS submittal 
process for BAL-002-2. The first submittal is due on April 15, 2018 via the BAS site.  
 
Generator Survey – the Western Interconnection GO survey has been completed and analysis 
of the information is in progress. The Eastern Interconnection selected an event (11/7/17) and 
collected survey results. Follow up is being conducted by the RS EI members to increase the 
number of responses. Analysis of data submitted has begun. 
 
BA Performance Data – The RS reviewed the BAL-001 CPS1 and BAAL Data submitted for the 4th 
quarter of 2017. Additional outreach will continue to help BA reconcile issues with CPS 1 and 
BAAL calculations.  
 
Time Error – RS reviewed the four interconnection time error reports for 4th quarter of 2017. 
Manual time error correction for the EI and WI continues to experience mostly fast corrections. 
The RS will continue to monitor time error, BA’s inadvertent balance changes, and mismatches 
of NIS and NIA between BAs.  
 
Quarterly review of ERS Measures – Matthew Varghese reviewed the Measure 1 
Interconnection Inertia Reports and Measure 2 RoCoF and the MW analysis. B. Gordon 
discussed the messaging for the 2018 State of Reliability Report.  
 
Quarterly Review of Interconnection Frequency Performance - Terry Bilke reviewed the 
performance for all the interconnections was reviewed. Representatives from each 
interconnection were tasked to review the largest outliers.  
 
Changes in BA Area Footprints – in the EI, integration of OVEC into PJM Balancing Area RC is 
planned for the first half of 2018. In the WI, a resource will move from BPA to GRID and require 
transfer of FBS between the BAs. Also in the WI, a new BA will be formed from certain other 
BPA BA resources; date of this change is still TBD.  
 
The draft of the BA Footprint Change reference is out for review/revision by NERC staff and 
subsequently will be sent to the ORS for additional review/revision prior to endorsement by the 
RS for approval by the OC. 



 
NAGF Report – Bill Shultz provided an update on the NAGF activities. He provided a 
presentation on Frequency Response during voltage disturbances at a solar plant. 
 
RS Extranet and BASS Updates – B. Gordon provided a tutorial on the updated RS Extranet and 
gave the team an update on the BAS site. The balancing@nerc.com distribution list will be 
updated to include the RS leadership team and NERC staff. 
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OC Meeting 

March 6-7, 2018 

NERC Operating Committee 

Sub-group Status Report 

 

Group:  Event Analysis Subcommittee (EAS) 
 
Purpose:  The Event Analysis Subcommittee is a cross-functional group of industry experts that will 

support and maintain a cohesive and coordinated event analysis (EA) process across North 
America with industry stakeholders. EAS will support development of lessons learned, promote 
industry-wide sharing of event causal factors and assist NERC in implementation of related 
initiatives to lessen reliability risks to the Bulk Electric System. 

 
Last Face-to-Face Meeting: December 11, 2017 Location: Atlanta, GA 
Duration: 1 Day 
 
Next Meeting:  March 5, 2018   Location: Jacksonville, FL  
Duration: 1 Day 
 
Bi-Weekly Conference Calls: Wednesdays from 1100 to 1200 (EDT) 
 
Chair: Rich Hydzik - Avista Corporation 
Vice-Chair: Vinit Gupta – ITC Holdings 
 
Pending OC Approval Items:   

 None 
 
Key issues for OC Resolution: 

 None at this time 
 
Key Issues for OC Information:  

 Texas RE Hurricane Harvey Lesson Learned presentation. 

 EMS Working Group conducted a webinar on February 27, 2018 to review the OC approved 
Reference Document on Risks and Mitigations for Losing EMS Functions and answer questions 
from industry. The presentations from this event are now available on the NERC website. 

 Lessons learned summary of additions since last OC meeting. 

 Sixth Annual Monitoring and Situational Awareness Technical Conference is planned for October 2-
3, 2018 at MISO Energy located in Carmel, IN. An announcement with more conference details and 
travel information will be sent in early summer. 

 
Current Initiatives/ Deliverables:  

 EAS is conducting outreach to drive lessons learned submittals through not only the ERO EA 
Process but through other occurrences or near occurrences experienced by entities. 



 
Future Initiatives/ Deliverables:  

 Annual review Event Analysis Process document  

 Recommend need for training in coordination with Personnel Subcommittee (PS)  

 Publish lessons learned  

 Develop Reliability Guidelines  

 Identify significant risk and the need for NERC Alerts  

 Updates to the OC  

 Input to the NERC Performance Analysis Subcommittee’s (PAS) annual State of Reliability Report  

 Information and recommendations related to the Event Analysis process  
 
External requests to group:  

 Outreach and coordination with NATF/NAGF regarding lesson learned usability 

 North American Generator Forum is actively participating in the EAS 

 Outreach and Coordination with other NERC groups (PS, PAS, RS, ORS, and PC). Liaisons 
established with PS and PAS 

 Leadership calls are set up prior to OC meetings 

 EAS has many representatives on the Situation Awareness Task Force (SATF) that is being led 
by the PS Chair 

 Coordinating with PAS on 2018 State of Reliability Report 

 Participation on Essential Reliability Services Working Group (ERSWG) as directed by the OC. 

 EAS has two representatives on the ERSWG 
 
Internal requests to group:  

 None at this time 
 
Group’s recurring deliverables:  

 EAS continues to manage the ERO Event Analysis Process Document update process as required 

 Action oriented Lessons Learned posted on NERC website  

 EAS will continue to review and address reliability issues that pose a risk to the BPS and share 
information with the OC and industry 

 
Any NERC Programs Oversight Responsibility for the Group:  

 No 
 
Any NERC Document (non-Reliability Standard) Responsibility for the Group:  

 ERO Event Analysis Process Document 
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NERC Operating Committee 

Sub-group Status Report 

 
Group: Personnel Subcommittee (PS) 
 
Purpose: The Personnel Subcommittee’s goal is to support the development of continuing education 
program requirements that promote excellence in training programs and advance improved performance 
of Bulk Power System personnel. 

 
Last Meeting: Feb 6-8, 2018 Location: Ft. Lauderdale, FL 
Next Meeting: Jun 19-21, 2018 Location: Atlanta, GA 
 
Chair:  Rocky Williamson 
Vice-Chair:  Leslie Sink 
 
Pending OC Approval Items: None 
Key Issues for OC Resolution: None 
Key Issues for OC Information: None 
 
Current Initiatives/Deliverables  

 The PS is working on a comprehensive evaluation of adult learning principles and instructional 
design concepts in order to develop program criteria that results in quality learning events. 

 The PS is recruiting new members for the Continuing Education Review Panel (CERP).   
 
Industry Outreach 

 Outreach and coordination with other NERC groups (i.e. EAS) 
 
Recurring Deliverables of Group  

 The review and approval of Continuing Education courses. 

 The review and approval of NERC Approved Continuing Education Providers. 

 Audits of Continuing Education courses and providers. 
 
NERC Program’s Oversight Responsibility for the Group 

 Industry oversight of the NERC Continuing Education Program 
 
NERC Document (Non-Reliability Standard) Responsibility for the Group 

 Quarterly CE Program Report to PCGC and OC 

 CE Program Administrative Manual 

 Guide to Writing Learning Objectives 
  



PS Work Plan  

Description Status Due 

CE Program Manual 5.0 In progress TBD 

 Review, restructure, simplify, and produce CE 
Manual. 

In progress Q3 2018 

 Review, restructure, and produce corresponding 
guidelines. 

In progress Q4 2018 

Industry Outreach     

 Develop and implement communication plan for 
CE manual project 

Not started Q4 2018 

 Develop training plan for CE manual project Not started Q4 2018 

 SOCCED (Clarus) update:  communication and 
training support 

In Progress Based on 
SOCCED 

SOW 

 Provide regular updates to NATF Training Working 
Group 

Ongoing Ongoing 

 Outreach and coordination with other 
subcommittees and working groups – EAS. 

Ongoing Ongoing 

Recruiting new members for the CERP   Ongoing 

 Develop benefits of membership document In Progress Q1 2018 

 CERP Training on New SOCCED audits Planning Q2 2018 

Reliability Guidelines and Reference Documents - Develop 
summary for each document and conduct webinars as 
needed for each revised document. 

In Progress on-going 

Review and coordinate with PCGC regarding survey of 
certification credentials results. 

In progress Q4 2018 

 
 
  



Continuing Education Program Statistics  
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Resilience Framework 

 
 
Action 

Discussion 
 
Background 

During the Member Representatives Committee’s February 2018 meeting, Peter Brandien, RISC 
Chair, presented the following framework proposed by the RISC regarding bulk power system 
(BPS) resilience: 

1. Develop a common understanding and definition of the key elements of BPS resilience; 

2. Understand how these key elements of BPS resilience fit into the existing ERO 
framework; and 

3. Evaluate whether there is a need to undertake additional steps within the ERO 
framework to address these key elements of BPS resilience beyond what is already in 
place and underway in connection with ongoing ERO Enterprise operations, including 
work being undertaken by each of the NERC standing committees. 

 
The RISC suggested the National Infrastructure Advisory Council’s (NIAC’s) Framework for 
Establishing Critical Infrastructure Goals1 is a credible source for further understanding and 
defining resilience. The NIAC framework includes four outcome-focused abilities: 

1. Robustness – the ability to absorb shocks and continue operating;  

2. Resourcefulness – the ability to skillfully manage a crisis as it unfolds;  

3. Rapid Recovery – the ability to get services back as quickly as possible; and  

4. Adaptability – the ability to incorporate lessons learned from past events to improve 
resilience.  

 
The RISC highlighted ERO Enterprise activities within these four areas, as shown in the table 
below. The NERC Board of Trustees (Board) requested that the RISC move forward with the 
resilience framework, with the next step being to request input from the standing committees 
on respective activities addressing resilience. Specifically, the RISC is requesting the following 
input on or before March 28, 2018, using the table below as a reference: 

1. The committee’s views on how BPS resilience is currently being addressed within the 
scope of the committee’s responsibilities; and 

2. Any additional activities the committee believes should be undertaken. 
 
 
 
 

                                                      
1 See Exhibit 2.1 of the National Infrastructure Advisory Councils’ (NIAC’s) Final Report and Recommendations, “A Framework 

for Establishing Critical Infrastructure Resilience Goals,” (October 19, 2010). 



The RISC will then review and summarize this information, together with any additional views 
and recommendations it may have, for discussion at the May 2018 MRC meeting. 
 

NIAC Resilience Constructs Key  Programs and 
Activities 

Specific Efforts\Tools 

Robustness—The ability to continue 
operations in the face of disaster. In some 
cases, it translates into designing structures 
or systems to be strong enough to take a 
foreseeable punch. In others, robustness 
requires devising substitute or redundant 
systems that can be brought to bear should 
something important break or stop working. 
Robustness also entails investing in and 
maintaining elements of critical infrastructure 
so that they can withstand low probability 
but high consequence events. 

 Reliability and Emerging 
Risk Assessments 

 Risk, Event and 
Performance 
Monitoring 

 Technical Committee 
work, including special 
projects 

 Mandatory Reliability 
Standards 

 Reliability Guidelines 
Operator Certification 
and Training 

 E-ISAC information 
sharing programs 
 

 Alerts 

 State of Reliability Report 
o GADS 
o TADS 
o DADS 
o Protection system 

misoperations 
o TEAMS 
o FR Performance 

 Long-Term Reliability 
Assessment 

 Key Reliability Standards: 
o TPL (Extreme) 
o EOP 
o Blackstart Restoration 

 GridEx 

 Security conferences and 
information sharing (e.g. 
GridSecCon) 

Resourcefulness—The ability to skillfully 
manage a disaster as it unfolds. It includes 
identifying options, prioritizing what should 
be done both to control damage and to begin 
mitigating it, and communicating decisions to 
the people who will implement them. 
Resourcefulness depends primarily on 
people, not technology. 

 Situational Awareness 
and Industry 
Coordination 

 Government 
Coordination 

 Cross-Sector 
Information Sharing 

 Mandatory Reliability 
Standards/Functional 
Model 

 BPSA information sharing tools 
and processes 

 E-ISAC information sharing 
tools and processes 

 Formation of a Crisis Action 
Team to support industry and 
governmental coordination 

 Standards requirements 
o Reliability Coordinators 
o Transmission Operators 

Rapid recovery—The capacity to get things 
back to normal as quickly as possible after a 
disaster. Carefully drafted contingency plans, 
competent emergency operations, and the 
means to get the right people and resources 
to the right places are crucial. 

 Situational Awareness, 
Industry Coordination 

 Government 
Coordination 

 Cross-Sector 
Information Sharing  

 Support for Electric Sector 
Coordinating Council activities 
 

Adaptability—The means to absorb new 
lessons that can be drawn from a 
catastrophe. It involves revising plans, 
modifying procedures, and introducing new 
tools and technologies needed to improve 
robustness, resourcefulness, and recovery 
capabilities before the next crisis. 

 Reliability Assessment 

 Event Analysis  

 Event Forensics  
 

 Technical Committee 
Recommendations 

 Reliability Guidelines 

 Lessons Learned 

 Event Analysis, Investigations 

 Audit Recommendations 

 Reliability Assessments 

 State of Reliability Report 

 
 



Description Status Due

Reliability Guidelines:

Loss of Real-Time Reliability Tools Capability/Loss of 

Equipment Significantly Affecting ICCP Data

In Progress Q4 2018

Generating Unit Operations During Complete Loss of 

Communications

In Progress Q2 2018

Reliability Guideline: Primary Frequency Control In Progress Q4 2018

Reference Documents:

Reliability Coordinator Plan Reference Document In Progress Q2 2018

NERC Balancing and Frequency Control Reference Document In Progress Q4 2018

General Topics (may be annual items):

OC Chair Appointment of Subcommittee Leadership after 

appointment of a new OC chair.

Every two years or as 

necessary

Q4

OC Structure and organization. Per Section 6.1 of OC Charter, 

the OC will "annually review the appropriateness of ongoing 

subcommittees, task forces, and working groups"

Review in Q1, OC 

EXCOM planning 

meeting

Q1 2018

OC review of Time and GMD Monitor transitions In Progress Q1 2018

OC review of its Strategic Plan As required. Solicit 

volunteers at March 

2018 meeting

Q3 2018

Reliability Guidelines and Reference Documents - Develop 

summary for each document and conduct webinars as needed 

for each revised document.

In Progress on-going

Maintain awareness of Resiliency Framework development as 

it relates to possible OC actions.

In Progress on-going
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Review and approval of the Annual Frequency Response 

Analysis Report during Q4 of each year.

In Progress Q4

Develop formal rollout process for new and updated reliability 

guidelines and reference documents

In Progress Q4 2018

NERC Website: Per OC Strategic plan, Reliability Guidelines, 

Reference Documents and Lessons Learned will be grouped 

together based on focus area

In Progress Q4 2018

Per OC Strategic Plan: Engage the Regional Entity by 

volunteering to present new reliability guideline and 

reference documents and updated guidelines and reference 

documents

In Progress Q4 2018

Identify reliability guidelines and reference documents that 

are under development and revision at the joint OC/PC/CIPC 

meetings

In Progress Q4 2018

Provide support for Real-time Assessments Task Force.

In Progress on-going

Provide support for Inverter-based Resource Performance 

Task Force (Joint OC/PC TF).

In Progress on-going

Provide support for Methods for Establishing IROLs Joint Task 

Force (Joint OC/PC TF).

In Progress on-going



Description Status Due

CE Program Manual 5.0 In progress TBD

Review, restructure, simplify, and produce CE 

Manual.
In progress Q3 2018

Review, restructure, and produce corresponding 

guidelines.
In progress Q4 2018

Industry Outreach

Develop and implement communication plan for CE 

manual project
Not started Q4 2018

Develop training plan for CE manual project Not started Q4 2018

SOCCED (Clarus) update:  communication and training 

support
In Progress

Based on 

SOCCED SOW

Provide regular updates to NATF Training Working 

Group
Ongoing Ongoing

Outreach and coordination with other subcommittees 

and working groups – EAS.
Ongoing Ongoing

Recruiting new members for the CERP Ongoing

Develop benefits of membership document In Progress Q1 2018

CERP Training on New SOCCED audits Planning Q2 2018

Reliability Guidelines and Reference Documents - Develop 

summary for each document and conduct webinars as needed 

for each revised document.

In Progress on-going

Review and coordinate with PCGC regarding survey of 

certification credentials results.
In progress Q4 2018

PS Work Plan
Original January 10, 2018



Description Status Due

Review and vet the Frequency Bias Settings and L10 values; 

scheduled to be implemented in April of each year.  Repeated 

annual in accordance with the BAL-003-1 standard.

Ongoing Q2 Yearly

Ongoing support of Planning Committee’s  Performance 

Analysis Subcommittee metric M4, Interconnection Frequency 

Response for the annual State of Reliability Report

Ongoing Quarterly

Review and update RS Scope In Progress Q3 2018

Review and approval of the Annual Frequency Response 

Analysis Report during Q4 of each year.

In Progress - NERC 

Staff Task, Not RS

Q4

Quarterly review of BA’s control performance. Ongoing Quarterly

Resolve DCS Data Reporting with NERC and Standard Drafting 

Teams in lieu of proposed changes with standards. 
In Progress 

Review 

quarterly

Annual review of CERTS/NERC (fnet, etc.) real-time 

applications.

Annually Q3

Eastern Interconnection Frequency Response Initiative/NERC 

Advisory ”Generator Governor Frequency Response”; with the 

continued leadership of Chair Troy Blalock work with NERC 

and the ever expanding list of suppliers that provide governor 

control equipment to inform/educate the industry on this 

topic, with the goal of a voluntary effort that improves 

Frequency Response throughout the interconnections.  While 

it was hope that this effort would be complete during 2015, it 

appears that it may become an ongoing effort for a period of 

time.

In Progress Q4 2018

Inadvertent Interchange Accounting Training Document. Annually Q3 2018

Support the ERSWG Measures 1, 2, 4, and 6 as much a 

practicably possible and the full implementation of BAL-003-1. 

In Progress Q4 2018

Improve short-term and mid-term load forecasting (from RISC 

Recommendation 7 under Risk #2). In Progress Q4 2018

RS Work Plan
Original January 10, 2018



Development of a Change in BA Footprint Reference 

Document
In Progress

Q4 2018

Develop document for annual review and recommendations 

for changes in Frequency Bias Settings In Progress
Q4 2019

Support the efforts of the BAL-003-1 SDT In Progress on-going

Support the efforts of the BAL-002-2 SDT In Progress on-going

Reliability Guidelines and Reference Documents - Develop 

summary for each document and conduct webinars as needed 

for each revised document.

In Progress on-going

NERC Balancing and Frequency Control Reference Document In Progress Q4 2018

Reliability Guideline: Loss of Real-Time Reliability Tools 

Capability/Loss of Equipment Significantly Affecting ICCP Data

In Progress Q4 2018

Reliability Guideline: Generating Unit Operations During 

Complete Loss of Communications

In Progress Q2 2018

Reliability Guideline: Primary Frequency Control In Progress Q4 2018

Description Status Due

Monitor development of Net Actual / Net Scheduled 

Interchange Tool (EIDSN) 

In Progress Q4 2018

Notify OC of Time Monitor for 2018 and 2019. In Progress Q1 2018

GridEx IV After Action Report Follow-on Work Q3 2018

Support GridEx V In Progress Q4 2018

Develop a reference document for recognition of cyber 

intrusions into operating systems in collaboration with CIPC. 

(RISC report Risk Profile 9, mitigation item 10.)

In Progress Q2 2018

Review and update ORS Scope document In Progress Q3 2018

Frequency Monitor Reporting (Standing ORS agenda item to 

discuss). 

In Progress Q3 2018

ORS Work Plan

Original January 10, 2018



Reliability Coordinator Plan Reference Document In Progress Q2 2018

Reliability Guideline:  Loss of Real-time Reliability Tools 

Capability/Loss of Equipment Significantly Affecting ICCP Data 

Reliability Guideline

In Progress Q1 2019

Reliability Guidelines and Reference Documents - Develop 

summary for each document and conduct webinars as needed 

for each revised document.

In Progress on-going

Improve short-term and mid-term load forecasting (from RISC 

Recommendation 7 under Risk #2). In Progress Q4 2018



Description Status Due

EAS industry presentation quarterly for OC meetings relating 

to operational experiences and events

Continuous Quarterly

Review and update ESA Scope In Progress Q3 2018

Plans, arrangements and agenda for  Annual Monitoring and 

Situational Awareness Conference

In Progress Q3 Annually

Prepare for and facilitate the Annual Winter Weather Prep 

Webinar.

In Progress Q3 annually

Analysis of cause codes looking for common threads and 

trends.  Provide annual update to OC on trends, threads, etc.

As needed Q4 2018

Prepare for and facilitate lessons  learned summary webinars. As needed As needed

Reliability Guidelines and Reference Documents - Develop 

summary for each document and conduct webinars as needed 

for each revised document.

In Progress on-going

Reliability Guideline: Loss of Real-Time Reliability Tools 

Capability/Loss of Equipment Significantly Affecting ICCP Data

In Progress Q4 2018

Reliability Guideline: Generating Unit Operations During 

Complete Loss of Communications

In Progress Q2 2018

Develop EA Chapter of the State of Reliability Report in 

coordination with PAS

In Progress Q4 2018

Annual update to the OC of events, cause codes, trends, etc.

Annually Q3 Annually

EAS Work Plan
Original January 10, 2018
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Essential Reliability Services Working Group 
Technical and Policymaker-Regulator Briefs 

 

Action 

Approve 
 
Background 

The NERC Planning Committee and Operating Committee charged the Essential Reliability 
Services Working Group (ERSWG) to consider reliability issues that may result from the 
changing generation resource mix and was charged with evaluating and developing “Sufficiency 
Guidelines” for each quantifiable measure. These sufficiency guidelines were proposed in the 
“Essential Reliability Services Whitepaper on Sufficiency Guidelines” in December 2016. 
 
The ERSWG has now assisted the relevant subcommittees of the PC and OC in assuming the 
ongoing assessment activities for essential reliability services measures using applicable data. In 
each of the documents, a process outlining the future work for the measures and/or data 
collection has been created. Updates to information since the 2016 report are included when 
necessary. All briefs are included in the meeting materials for your approval. The final NERC 
formatting will be applied once any provided feedback is incorporated into these documents. 
 
After completing these documents, it is anticipated that the ERSWG will have completed its 
current charter and ERSWG will ask to be formally disbanded at the June PC and OC meetings. 
 
Proposed motion language: Move for approval of the following documents from the ERSWG: 

1. Brief for Regulators and Policymakers on ERS Measure 6 Ramping/Balancing using a 
Historical Perspective 

2. Technical Brief on ERS Measures 1, 2, and 4 Frequency Response using a Forward 
Looking Frequency Analysis 

3. Brief for Regulators and Policymakers on ERS Measures 1, 2, and 4 Frequency Response 
using Forward Looking Frequency Analysis 

4. Disposition of ERS Measure 3: Synchronous Inertial Response at the BA Level 

5. Technical Brief on ERS Measure 6 using Forward Looking Net Demand Ramping 
Variability 

6. Technical Brief on Data Collection Recommendations for Distributed Energy Resources 
 



 

 

Forward Looking Net Demand Ramping 1 

Variability Technical Brief  2 

 3 

ERS Framework1  Measure 6 – Forward Looking Net Demand Ramping 4 

Variability  5 
 6 
The NERC Planning Committee and Operating Committee jointly created the Essential Reliability Services 7 
Task Force (ERSTF) to consider reliability issues that may result from the changing generation resource 8 
mix, resulting in the development of essential reliability services (ERS) measures for examination and 9 
monitoring to identify trends. The ERSTF was converted into the ERS Working Group (ERSWG) and 10 
charged with identifying, evaluating, and developing “Sufficiency Guidelines” for each quantifiable 11 
measure. 12 
 13 

Background 14 
 15 
A Balancing Authority (BA) may have limited ability to control the output of many generation resources, 16 
both conventional and renewable, and existing operating practices have evolved to accommodate this 17 
situation. However, with an increasing penetration of variable generation resources, some BAs are 18 
experiencing changes in the use of conventional resources and traditional operating practices. 19 
Consequently, system ramping capability with flexible resources is becoming an important component of 20 
planning and operations.  21 
 22 
For example, the California Independent System Operator (CAISO) is experiencing challenges with net 23 
load2 ramping and over-supply conditions. High penetrations of non-dispatchable resources are meeting a 24 
large portion of their customers’ energy needs during various times of the day, resulting in the need for 25 
additional flexibility and ramping capability from the rest of the generation fleet. This is not a completely 26 
new concern for BAs as some resources and imports have a long history of non-dispatchability due to 27 
physical or contractual limitations. However, newer resources may or may not be incorporated into the 28 
dispatch process, or they may be considered “must take” resources, so changing resources can contribute 29 
to increasing ramping needs. Finally, physical characteristics of resources may limit the ability to reduce 30 
active power output when committed, turn off after being on for below a minimum run time, or turn on 31 
after being offline below a minimum down time, among other constraints. The combination of all such 32 
factors can result in increased periods of over or under generation, upward and downward ramping 33 
scarcity from generation resources, and other situations that cause an overreliance on the rest of the 34 
interconnection for balancing the operational reliability requirements of the system. 35 
 36 
There are many ways to mitigate ramping and balancing concerns. The focus of this technical brief is to 37 
ensure that anticipated challenges are identified early so that remedial changes can be accomplished in a 38 
                                                      
1 Essential Reliability Services Working Group, Measures Framework Report, November 2015  
2 Net Load = Load – Wind & Solar Power Production 
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timely and reliable manner. Therefore, as a best practice, BAs should regularly examine the composition 39 
of their generation fleet to determine if changes are needed in their supply procurement, unit 40 
commitment or dispatch practices. This examination should be focused on the ability to adequately 41 
balance generation and load during normal conditions within their area, meet the shared responsibility of 42 
supporting interconnection frequency, and also maintain sufficient capacity to meet BA contingency 43 
reserves and frequency response obligations. 44 
 45 
To address the ramping and flexibility concerns, this technical brief has been developed in collaboration 46 
with the NERC Essential Reliability Services Working Group (ERSWG) and the NERC Reliability Assessment 47 
Subcommittee (RAS) to identify trends and indications of potential balancing and ramping concerns within 48 
a BA’s footprint. This technical brief presents an updated forward looking screening methodology3 and is 49 
intended to assist the RAS in identifying BAs which may experience changes in their load patterns or their 50 
resource mix that could impact ramping and flexibility needs over time. This methodology will be used on 51 
an annual basis or as set forth by the NERC RAS to aid BAs in monitoring for potential flexibility concerns. 52 
 53 
The flowchart in Figure 1 outlines the screening process to perform a high-level review of an area’s load 54 
and generation resource mix and assists the RAS in determining if additional outreach to BAs is required. 55 
Based on the results and communications with the BA, further detailed evaluations may be needed to 56 
clarify potential shortages of ramping or flexible capability. 57 
 58 

 59 
 60 

Figure 1. NERC RAS – Measure 6 Forward Looking Screening Process 61 

                                                      
3 NERC Essential Reliability Services Whitepaper on Sufficiency Guidelines (December 2016) – Chapter 2 
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The Measure 6 Forward Looking Screening Process will be managed by the RAS. The RAS will establish the 62 
appropriate screening analysis parameters and the associated reporting requirements. Once screening 63 
parameters and reporting requirements are established for the defined study period, the RAS will request 64 
that identified BAs perform the Non-Dispatchable Resource Penetration Screen and the Flexible Resource 65 
Screen described later in this document.  Once completed, the BA will provide the screening results to the 66 
RAS, and the RAS will determine if further analysis is warranted and include anonymized results in the 67 
NERC Long-Term Reliability Assessment (LTRA) report. Additional details of the Measure 6 Forward 68 
Looking Screening Process are described below. 69 
 70 
RAS Defines Screening Analysis and Results Reporting Requirements 71 
 72 
The NERC RAS will define the screening analysis parameters and the associated reporting requirements 73 
for the pre-screening process. The identified screening parameters should be selected to allow for BA-74 
specific differences. An example list of study parameters are as follows: 75 
 76 

• Time duration of examination period (e.g. 1 hour, 3 hours, 6 hours, etc.)  77 
• Time of year for examination (A specific month, or season etc.)   78 
• Evaluation threshold for Non-Dispatchable Resource Penetration Screen4  79 
• Study period based on load assumptions (e.g. High Ramp Up Periods. Bottoming Out Times 80 

followed by High Ramp Periods, etc.)  81 
• Load Calculation requirements (e.g. Average, Max, Sum, etc.)  82 
• Types of Non-Dispatchable resources to be examined  83 
• Types of “flexible” responsive resources to be examined  84 
• Analysis result reporting requirements  85 
• A list of BAs that will be requested to perform the Non-Dispatchable Resource Penetration Screen 86 

and the Flexible Resource Screen 87 
• Contact method and results reporting time frame  88 
• Other parameters as determined by the RAS 89 

 90 
BA Analysis & Pre-Screening 91 
 92 
The first step in performing this pre-screening evaluation is to identify the future operating conditions 93 
that may lend themselves to ramping and flexible resource shortfalls or over-supply conditions. While 94 
determination of these “operating conditions” is somewhat subjective, these operating conditions 95 
typically correspond to operating hours where the available dispatchable system resources constitute a 96 
smaller percentage of the total committed system resources. These conditions normally correspond to 97 
operating hours where available flexible capability of the committed resources is nearing the magnitude 98 
or rate of the expected net load ramp, or when system load is expected to be low and non-dispatchable 99 
system resources, as defined below, are meeting a large portion of the system demand.  100 

                                                      
4 The evaluation percentage for the Non-Dispatchable Resource Penetration Screen should initially be a value between 30% and 50%, with 
the percentage selected by the NERC RAS when considering the generation resource mix of an assessment area. This evaluation percentage 
can be adjusted by the NERC RAS on an as need basis. It is recommended that the initial evaluation percentage be established at 40% based 
on proof of concept results. 
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 101 
Non-Dispatchable Resource Penetration Screen 102 

 103 
The BA will identify the following inputs based on the screening parameters provided by the NERC RAS.  104 

1. The expected load for the identified operating screening hour( 𝑳𝑪𝑳). 105 

2. The capacity of non-dispatchable resources (𝑹𝑵𝑫_𝒖𝒑 𝐚𝐧𝐝 𝑹𝑵𝑫_𝒅𝒐𝒘𝒏) that are expected to be 106 

operational for the same year during the screening hour. Note the amount of non-dispatchable 107 
resources may be different depending on direction of response. For example, in some areas, wind 108 
resources, solar resources and distributed energy resources (DER)5 are dispatchable down but not 109 
dispatchable up since they usually operate at their maximum available production.  110 

 111 
The BA should evaluate the ratio of Non-Dispatchable resources to load based on the screening 112 

parameters and the conditions identified. The BA will document the results of (𝑹𝑵𝑫_𝒖𝒑 ≥ 𝑿% 𝒐𝒇 𝑳𝑪𝑳) 113 

and (𝑹𝑵𝑫_𝒅𝒐𝒘𝒏 ≥ 𝑿% 𝒐𝒇 𝑳𝑪𝑳) for submittal to the NERC RAS. 114 

 115 
Flexible Resource Screen 116 

 117 
The BA will identify the following inputs based on the screening parameters provided by the NERC RAS.  118 

1. The amount of non-dispatchable resources (𝑹𝑵𝑫_𝒖𝒑 𝐚𝐧𝐝 𝑹𝑵𝑫_𝒅𝒐𝒘𝒏) that are expected to be 119 

operational for the study year during the selected screening hour. Note the amount of non-120 

                                                      
5 When considering the impact of DERs in the evaluation process, if a DER is dispatchable then do not include it in 𝑹𝑵𝑫_𝒖𝒑 or 𝑹𝑵𝑫_𝒅𝒐𝒘𝒏, if the 

DER is registered and is non-dispatchable then include it in 𝑹𝑵𝑫_𝒖𝒑 and 𝑹𝑵𝑫_𝒅𝒐𝒘𝒏, or if the DER is netted with load in LCL then it should not be 

included in 𝑹𝑵𝑫_𝒖𝒑 or 𝑹𝑵𝑫_𝒅𝒐𝒘𝒏.    

Non-dispatchable resources generally refer to those system resources that do 
not have active power management capability due to physical or contractual 
limitations. These may include, for example, nuclear generators, geothermal 
generators, other generators with contractual limitations, and older utility scale 
renewable generators and DER. 
 
The specific types of Non-dispatchable resources to be examined will be provide 
by the NERC RAS as part of the screening analysis parameters. 
 

Flexible resources generally refer to those system resources that are available 
or can be called upon in a short time to respond to changing system conditions. 
These may include, for example, hydro generation, quick start CTs, batteries, 
and may include dispatchable renewable resources, etc.  
 
The specific types of flexible resources to be examined will be provided by the 
NERC RAS as part of the screening analysis parameters 
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dispatchable resources may be different depending on direction of response. For example, in some 121 
areas wind resources and solar resources are dispatchable down but not dispatchable up since 122 
they usually operate at their maximum available production. 123 

2. The amount of flexible resources (𝑭𝑹𝒖𝒑 𝐚𝐧𝐝 𝑭𝑹𝒅𝒐𝒘𝒏) that are expected to be available for 124 

dispatch for the study year during the selected screening hour. Note that the amount of Flexible 125 
Resources may be different depending on direction of response.   126 

 127 
The BA should evaluate the difference of Non-Dispatchable resources to Flexible Resources based on the 128 
screening parameters and the conditions identified.  The BA will calculate and document the results of 129 

(𝑹𝑵𝑫_𝒖𝒑 − 𝑭𝑹𝒖𝒑) and (𝑹𝑵𝑫_𝒅𝒐𝒘𝒏 − 𝑭𝑹𝒅𝒐𝒘𝒏) for submittal to the NERC RAS. If the screening indicates 130 

that a BA does not have enough Flexible Resources (FR) to support their non-dispatchable resources (i.e. 131 
screening is zero or positive) additional evaluation may be needed as determined by the RAS and the BA. 132 
However, a negative result does not necessarily indicate that a BA will not experience ramping issues. The 133 
BA should consider possible real-time dispatch patterns,  taking into account the resource operating 134 
characteristics such as unit start-up and shut-down times, unit ramping capabilitites, etc., to reflect 135 
potential constraints during operational periods.   136 
 137 
Additional Evaluation 138 
 139 
If the Non-Dispatchable Resource Penetration Screen or the Flexible Resource Screen indicate potential 140 
ramping issues (i.e. Non-Dispatchable Resource Penetration Screen is greater than evaluation threshold or 141 
Flexible Resource Screen is zero or positive) the RAS may request additional analysis from the BA.  142 
 143 
If additional analysis is needed, there are additional tools that may be leveraged. The tools include, but 144 
are not limited to, the Ramping Capability Screen which is explicitly described in the next section of this 145 
brief and the full production modeling assessments as documented in appendices F and G of the 146 
December 2016 NERC Essential Reliability Services Whitepaper on Sufficiency Guidelines6. 147 
 148 
Ramping Capability Screen 149 
 150 
For constrained operating conditions, the Ramping Capability Screen may be used as a tool to determine if 151 
additional detailed analysis is warranted. 152 
 153 
The BA will identify the following inputs: 154 

1. The 98th percentile of the maximum net load7 increase ( 𝑴𝑵𝑳𝒖) or maximum net load decrease 155 
( 𝑴𝑵𝑳𝒅) that may occur for the next hour (and three hours) from the selected screening hour and 156 
is based on future renewable generation and projected load forecasts.  157 

                                                      
6 December 2016 NERC ERSWG Whitepaper on Sufficiency Guidelines, 
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf  
7 The maximum net load increase ( 𝑴𝑵𝑳𝒖) or maximum net load decrease ( 𝑴𝑵𝑳𝒅) over one and three hours are calculated as described in 
Measure 6 in the ERSWG Whitepaper on Sufficiency Guidelines Appendix E.  

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
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2. The contingency reserve (𝑪𝑹) that is needed to cover the BA’s Most Severe Single Contingency 158 
(MSSC) during the constrained operating condition. 159 

Evaluation Process 160 

1. Compare to ensure that the downward ramping capacity of the Flexible  resources (those 161 
resources that are online with downward ramping capability or can be brought offline within one 162 
to three hours8) can cover ( 𝑴𝑵𝑳𝒅). 163 

2. Compare to ensure that the upward ramping capacity of the Flexible resources (those resources 164 
that are online with upward ramping capability or can be brought online within one to three 165 
hours) can cover ( 𝑪𝑹 + 𝑴𝑵𝑳𝒖). 166 

 167 
Example of Ramping Capability Screen 168 
 169 
ERCOT provided a screening test example for Measure 6 based on the future year 2019 following the 170 
screening methodology described above.  171 

For ERCOT’s Non-Dispatchable Resources Penetration Screening, nuclear, wind and solar resources are 172 

considered non-dispatchable in the upward ramp direction (𝑹𝑵𝑫_𝒖𝒑). Additionally, only nuclear 173 

generation is non-dispatchable in the downward ramp direction (𝑹𝑵𝑫_𝒅𝒐𝒘𝒏).  174 

Critical operating conditions for the Non-Dispatchable Resource Penetration Screen are assumed to occur 175 
during minimum load conditions (e.g. 𝑳𝑪𝑳 = 𝟐𝟓. 𝟓 𝑮𝑾 on a February night). The amount of non-176 
dispatchable generation in the upward ramp direction during this time is expected to be 𝑹𝑵𝑫_𝒖𝒑 =177 

𝟐𝟏 𝑮𝑾9 and in the downward ramp direction 𝑹𝑵𝑫_𝒅𝒐𝒘𝒏 = 𝟓𝟏𝟓𝟎 𝑴𝑾. Thus, the Non-Dispatchable 178 
Resource Penetration Screen shows that in the upwards direction, about 84% of the expected minimum 179 
load is supplied by non-dispatchable generation and looking in the downwards direction, 20% of minimum 180 
load is supplied by non-dispatchable generation. Therefore, the Ramping Capability Screen is only done 181 
for the upward direction. 182 

ERCOT performed the Ramping Capability Screen using the net load profiles that were produced for the 183 
2016 LTRA. The net load profiles (load minus wind production and solar production) were created using 184 
ERCOT’s Long Term Load Forecast, and ERCOT’s wind and solar planning profiles applied to existing wind 185 
and solar generation resources and planned resources with signed interconnection agreements and 186 
financial commitments. The load and renewable profiles are of hourly resolution, so the DNV GL’s SFLEX 187 
tool was used to convert them into one-minute resolution profiles. 188 

Once the profiles with one minute resolution were obtained, net load (𝑵𝑳) was calculated as load minus 189 
wind production minus solar production. Next, the net load ramps were calculated using a 60-minute 190 
sliding window which accounts for intra-hour ramps. For example, the one-hour ramps were calculated as 191 
𝑵𝑳𝟔𝟏 − 𝑵𝑳𝟏,  𝑵𝑳𝟔𝟐 − 𝑵𝑳𝟐, and so on. Since critical operating conditions for Non-Dispatchable Resource 192 

                                                      
8 Note in some areas an operator cannot order committed generation offline. In this case de-commitment should not be counted towards 
downward ramping capability.  
9 Installed capacity of wind generation in the studied scenario is over 21 GW, 16.5 GW is assumed to be available in the selected screening 
hour based on hourly wind profiles.  
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Penetration Screens occurred in February at night, upward net load ramps in the night time hours of 193 
February and March10 are included in this analysis.  194 

Calculating the 98th percentile11  of upward net load ramps in the nighttime hours of February and March 195 
yielded the following: 196 

 A Maximum Net Load Increase 𝑴𝑵𝑳𝒖 = 4,847 MW over one hour  197 

 A Maximum Net Load Increase 𝑴𝑵𝑳𝒖 = 11,341 MW over three hours 198 

Adding the contingency reserve requirement  𝑪𝑹 = 1,404 MW12, yields 199 

 A one-hour flexible capacity need of 6,251 MW    200 

 A three-hour flexible capacity need of 12,745 MW  201 

To determine if the generation fleet could meet these flexible capacity needs, ERCOT used the results of a 202 
2019 production cost simulation that was prepared for the 2016 Long Term System Assessment (Current 203 
Trends scenario)13. For example, a night time February hour with minimum load was selected. During this 204 
hour, the online generators alone were capable of ramping up 3,365 MW in one hour, and 9,441 MW in 205 
three hours. Therefore, the online generators could not meet the worst-case ramps, 𝑴𝑵𝑳𝒖, while 206 
maintaining the contingency reserve. However, during the screening hour, every unit that can come 207 
online within 30 minutes was offline in the simulation. Those generators can provide an additional 3,601 208 
MW within 30 minutes. Including these units gives a one-hour ramping capability of 6,966 MW, which is 209 
715 MW greater than the 6,251 MW ramp plus contingency reserve. Including these units in the three-210 
hour timeframe gives a ramping capability of 13,042 MW, which is 297 MW greater than the 12,745 MW 211 
ramp requirement plus contingency reserve. While these seem like small remaining margins, there are 212 
more units in the fleet that can come online within one to three hours to help serve the one-hour and 213 
three-hour ramps. However, in this example ERCOT did not consider the capability of these additional 214 
units. 215 

Table 1. Results of ERCOT Ramping Capability Screen Example for year 2019 216 

Attribute One-hour 
Timeframe 

Three-hour 
Timeframe 

98th percentile net load ramp (𝑴𝑵𝑳𝒖) 4,847 MW 11,341 MW 

98th percentile net load ramp + 
contingency reserve (𝑴𝑵𝑳𝒖 + 𝑪𝑹) 

6,251 MW 12,745 MW 

Online generator ramping capability 3,365 MW 9,441 MW 

Online generator ramping capability + 
30-minute start capacity 

6,966 MW 13,042 MW 

 217 

                                                      
10 March is included to increase sample size, since similar wind conditions are typical for both months.  
11 98th percentile is taken as the “maximum” ramp to exclude data quality driven outliers 
12 Contingency Reserve here is assumed equal to ERCOT’s Responsive Reserve requirement expected to be served by generation in the 
nighttime hours of February based on 2017 Ancillary Service Requirements. Responsive Reserve is frequency containment reserve after large 
generator trip events and will normally not be used to address ramping issues.  
13 ERCOT Long Term System Assessment Report for 2016 is posted 
here:http://www.ercot.com/content/wcm/lists/89476/2016_Long_Term_System_Assessment_for_the_ERCOT_Region.pdf  

http://www.ercot.com/content/wcm/lists/89476/2016_Long_Term_System_Assessment_for_the_ERCOT_Region.pdf
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 6 

The NERC Planning Committee and Operating Committee jointly created the Essential Reliability Services 7 

Task Force (ERSTF) in 2014 to consider reliability issues that may result from the changing generation 8 

resource mix. In 2015, the ERSTF proposed essential reliability services (ERS) measures for examination and 9 

potential ongoing monitoring to identify trends. The ERSTF was converted into the Essential Reliability 10 

Services Working Group (ERSWG) in 2016 and charged with identifying, evaluating, and developing 11 

“Sufficiency Guidelines” for each quantifiable measure. 12 

The ERSWG frequency measures are intended to monitor and identify trends in frequency response 13 

performance as the generation mix continues to change. The holistic frequency measure, called Measure 4 14 

in ERSWG reports, tracks phases of frequency performance for actual disturbance events in each 15 

interconnection (e.g., initial frequency rate of change, and timing of the arresting and recovery phases). 16 

Other measures look at components of this coordinated frequency response, such as the amount of 17 

synchronous inertial response (SIR, Measure 1) and the initial rate of change in frequency following the 18 

largest contingency event (RoCoF, Measure 2). This paper describes the analysis using forward-looking 19 

projections that will be performed as part of the NERC reliability assessment process. 20 

 21 

Background 22 

 23 

Frequency support is the response of generators and loads to maintain the system frequency in the event 24 

of a system disturbance. Frequency support is provided through the combined interactions of synchronous 25 

inertia (traditionally from generators such as natural gas, coal, and nuclear plants as well as from motors at 26 

customer locations) and frequency response (from a wide variety of generators and loads). Working in a 27 

coordinated way, these characteristics arrest and eventually stabilize frequency. A critical issue is to 28 

stabilize the frequency before it falls below underfrequency load shedding values or rises above 29 

overfrequency relay trip settings.  30 

 31 

It is important to understand that inertia and frequency response are properties of the interconnection 32 

(not to each balancing area individually) and these properties have different characteristics for each 33 

interconnection. For example, if changes to the resource mix alter the relative amounts of synchronous 34 

inertial response or frequency response, various mitigation actions are possible (such as obtaining faster 35 

primary frequency response from other generators or loads) to maintain or improve overall frequency 36 

support.  37 

                                                             

1 Essential Reliability Services Working Group, Measures Framework Report, November 2015  

Agenda Item 10.b 
Operating Committee Meeting 

March 6-7, 2018 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Framework%20Report%20-%20Final.pdf
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 38 

Trends in the frequency measures can be analyzed using historical data and projected into the future using 39 

reasonable planning assumptions and models. This document discusses each frequency measure and 40 

describes the analysis that will be performed as part of the NERC reliability assessment process and included 41 

in the NERC Long Term Reliability Assessment Report (LTRA). The NERC Resources Subcommittee (RS) will 42 

be monitoring the historical trends and annually reporting results in the NERC State of Reliability (SOR) 43 

Report which was discussed in a separate Technical Brief. 44 

Interconnection Approaches to Future-Looking Frequency Support 45 

Measures 1, 2 and 4  46 

As noted above, frequency response and synchronous inertia are properties that are unique to each 47 

interconnection. Projecting the future frequency support characteristics requires modeling of the future 48 

state of the interconnection using reasonable assumptions and scenarios. The following sections discuss 49 

the efforts and plans for each interconnection. 50 

To provide a starting point for the discussion, Table 1 shows the history of minimum inertia records in each 51 

interconnection between 2013 and June 2017. Minimum inertia is of interest because the initial frequency 52 

decline following large generation trip events is the fastest during low inertia conditions.  53 

Table 1. Lowest Inertia by Interconnection 2013- June 2017 (GVA·s) 54 

ERCOT 

Date and Time 

2013 

10-Mar-13 

3:00 AM 

2014 

30-Mar-14 

3:00 AM 

2015 

25-Nov-15 

2:00 AM 

2016 

10-Apr-16 

2:00 AM 

20172 

10-Feb-17 

2:00:00 AM 

Minimum Synchronous 

Inertia (GVA·s) 
132 135 152 143 134 

System Load at Minimum 

Synchronous Inertia (MW) 
24,726 24,540 

27,190 27,831 29,515 

Non-synchronous 

Generation Capacity as % 

of System Load 

31 34 42 47 42 

Québec 

Date and Time 

2013 

16-Sep-13 4:00 

AM 

2014 

05-Oct-14 2:00 

AM 

2015 

02-Aug-15 

4:00 AM 

20163 

03-Jul-16 

4:00 AM 

2017 

26-May-17 
4:00 AM 

Minimum PPPC4 Limit 

(MW) 
980 860 920 870 

920 

System Load at Minimum 

PPPC Limit (MW) 
14,910 14,550 14,350 

15,650 15,090 

Non-synchronous 

Generation Capacity as % 

of System Load 

6 2 6 14 12 

                                                             

2 2017 lowest inertia is only based on Jan-June data. 

3 Inertia data for all interconnection (except TI) begins in June 2016. 

4 The term PPPC is an acronym in French: P = Perte = Loss; P = Production = (of) Generation; P = en Première = First (meaning “following a 
Single”); C = Contingence = Contingency. PPPC limit is defined as the maximum amount of generation that can be lost in single contingency 
without reaching Under Frequency Load Shedding (UFLS) values. This will be discussed in details further in the paper. 
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Date and Time N/A N/A N/A 

2016 

08-Oct-16 

3:30 AM 

2017 

26-May-17 
4:30 AM 

Minimum Synchronous 

Inertia (GVA·s) 
N/A N/A N/A 59.09 63.46 

System Load at Minimum 

Synchronous Inertia (MW) 
N/A N/A N/A 13,550 14,710 

Non-synchronous 

Generation Capacity as % 

of System Load 

N/A N/A N/A 

13 12 

Eastern 

Date and Time 2013 2014 2015 

2016 

22-Oct-16 

9:11 PM 

2017 

24-Apr-17 

1:58 AM 

Minimum Synchronous 

Inertia (GVA·s) 
N/A N/A 

N/A 1,279 1,281 

System Load at Minimum 

Synchronous Inertia (MW) 
N/A N/A N/A 236,513 218,787 

Non-synchronous 

Generation Capacity as % 

of System Load 

N/A N/A N/A N/A N/A 

Western 

Date and Time 2013 2014 2015 

2016** 

16-Oct-16 
11:45 AM 

2017* 

09-Apr-17 
7:19 PM 

Minimum Synchronous 

Inertia (GVA·s) 
N/A N/A 

N/A 498 472 

System Load at Minimum 

Synchronous Inertia (MW) 
N/A N/A N/A 76,821 86,183 

Non-synchronous 

Generation Capacity as % 

of System Load 

N/A N/A N/A 10 12 

 55 

  56 
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ERCOT and Hydro Québec 57 

Compared to the Western and Eastern interconnections, Hydro Québec (HQ) and ERCOT are relatively 58 

smaller in area size and the number of customers that are served. Both HQ and ERCOT are interconnections 59 

that consist of a single balancing area.  60 

In ERCOT, approximately twenty percent of the installed generation capacity is from wind resources (as of 61 

the end of 2016) and there are times when wind generation is serving up to fifty percent of ERCOT’s total 62 

system load. In HQ, the majority of the generation capacity comes from hydro resources which, in general, 63 

have lower inertia in comparison to coal and combined cycle units of the same MW size. Consequently, 64 

these two interconnections are actively addressing issues with lower system inertia and faster frequency 65 

decline after large contingencies. 66 

HQ and ERCOT have put in place the following requirements and practices to ensure sufficient frequency 67 

performance in compliance with NERC BAL-003-1.1 standard:  68 

 ERCOT and HQ require Primary Frequency Response (PFR) capability enabled on all online 69 

generators that are over 10 MW in size and connected at the transmission level. The generators are 70 

expected to respond with a specified droop value (normally 4-5%) when system frequency is outside 71 

of a predefined deadband (±17 mHz in ERCOT, no deadband in HQ). 72 

 Additionally, ERCOT and HQ also procure reserves 5  for Primary Frequency Control (i.e., for 73 

frequency containment after a large generation loss).  74 

 Up to a half of ERCOT’s primary frequency reserve (called Responsive Reserve Service) can be 75 

provided by load resources with underfrequency relays.6  This fast response from load resources is 76 

considered to be Fast Frequency Response (FFR).  77 

 HQ has a “synthetic inertia”7 requirement for wind turbines that is described in more detail in the 78 

Appendix A. 79 

Notably, the two interconnections have chosen different mitigation strategies to ensure reliable operation 80 

during low system inertia conditions that are described below.  81 

ERCOT 82 

                                                             

5 ERCOT procures reserve for Primary Frequency Control through the Ancillary Services market, while Hydro Quebec secures the reserve 
through bilateral contracts.  

6 Load Resources providing Responsive Reserve Service will trip at trigger frequencies that are higher than the involuntary UFLS trigger 
points. Participation in this paid for Ancillary Service is voluntary and should not be confused with Under Frequency Load Shedding.   

7 “Synthetic inertia” is a term sometimes used for fast controlled active power injection from wind generators in response to frequency 
decline after a large generation trip. This control is enabled by accessing stored kinetic energy (inertia) of the turbine, hence the term 
“synthetic inertia”, however the response is not inherent and physics of the behavior is fundamentally different from inertial response of 
synchronous machines. The term “synthetic inertia” is used in HQ grid code to define the requirements and therefore is kept in this report. 
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Figure 1 shows boxplots of synchronous inertia levels for years 2013-2017 for ERCOT8. The corresponding 83 

lowest inertia for each year is shown in Table 1 above. The blue circles in the boxplot correspond to the 84 

system inertia when the highest portion of load was supplied by wind generation in a given year. 85 

 86 

Figure 1. Boxplot9 of ERCOT System Inertia 2013-2017 87 

 88 

Figure 1 shows that both the median system inertia (indicated by the red line in each box plot) and the 89 

minimum inertia at ERCOT had an upward trend between years 2013 and 2015 even though the installed 90 

capacity of wind generation increased over same these years. Figure 2 provides the yearly wind capacity 91 

additions (both installed and projected) between 2000 and 2020. Due to lower gas prices, coal fired 92 

generation is continuing to be replaced by combined cycle generators in the unit commitment process. A 93 

combined cycle generator typically has about 1.5 times the inertia than a coal generator of the same size, 94 

so commitment changes from coal plants to combined cycle gas plants increase synchronous inertia on the 95 

system.  96 

                                                             

8 The inertia calculation is based on individual unit production; if unit production is higher than a 5 MW threshold, then a unit is considered 

to be online and its inertia contribution is calculated as its inertia constant in seconds multiplied by the corresponding MVA base). Starting 

from 2017 the inertia calculation uses generator status to determine if a unit is online rather than a MW threshold.  

9 On each box, the central mark (red line) is the median, the edges of the box (in blue) are the 25th and 75th percentiles, the whiskers 
correspond to +/- 2.7 sigma (i.e., represent 99.3% coverage, assuming the data are normally distributed). If necessary, the whiskers can be 
adjusted to show a different coverage. 
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 97 

Figure 2. ERCOT Yearly Wind Installations 2000-2020 (Installed & Projected) 98 

Determining Critical Inertia Conditions  99 

Following a resource trip, the rate of change of frequency (RoCoF) immediately after the event is solely a 100 

function of the inertia of the synchronous machines that are online and the magnitude of the lost capacity. 101 

Load resources with underfrequency relays providing Responsive Reserve Service (RRS) respond in about 102 

0.5 second (30 cycles) after the frequency drops below the trigger level of 59.7 Hz.  103 

ERCOT has defined critical inertia as the minimum inertia level at which a system can be reliably operated 104 

with current frequency control practices. Below critical inertia, frequency reserves may not have sufficient 105 

time to arrest system frequency before reaching the Under Frequency Load Shedding (UFLS) trigger level 106 

(59.3 Hz in ERCOT). Thus, for ERCOT, critical inertia is the inertia level below which frequency will decline 107 

from 59.7 Hz to 59.3 Hz in less than 0.5 seconds for a generation loss of 2,750 MW (i.e., the loss of ERCOT’s 108 

two largest units). In other words, given current frequency control practices, there is not sufficient time for 109 

load resources providing RRS and other frequency reserves to respond and arrest frequency above UFLS 110 

trigger levels for a loss of this magnitude if system inertia is below this critical inertia level. 111 
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ERCOT conducted a series of dynamic simulations based on cases from TSAT10 with inertia conditions 112 

ranging from 98 GW·s  to 202 GW·s  to investigate how long it takes for frequency to drop from 59.7 Hz to 113 

59.3 Hz at each inertia condition. Using this analysis, ERCOT has identified its critical inertia to be 100 GW·s. 114 

To operate reliably below this inertia level will require changes to ERCOT’s Ancillary Services. Faster 115 

response times for Fast Frequency Response (FFR), higher FFR frequency trigger values, and procuring 116 

inertia as an ancillary service are some of the options that can be considered. As shown in Table 1, the 117 

lowest system inertia value actually experienced in ERCOT through June 2017 was 132 GW·s.  118 

Following this study, a three-level approach was implemented in the control room to provide operator 119 

awareness. Figure 3 shows the information that an operator would see for different levels of low inertia. 120 

There is also an action plan in the control room for each of these levels:  121 

 ≥110,000 MW*s to ≤119,999 MW∙s – the monitor shows the value highlighted yellow; 122 

 ≥100,001 MW*s to ≤109,999 MW∙s – the monitor shows the value highlighted orange; 123 

 ≤100,000 MW*s – the monitor shows the value highlighted red and the operator has to take 124 

action to restore system inertia to above 100,000 MW*s. 125 
 126 

 127 

Figure 3. ERCOT Operator Information for Different Low Inertia Levels 128 

ERCOT monitors and analyzes historic system inertia trends and is researching ways to more accurately 129 

forecast when the system is likely to reach critical inertia conditions. 130 

Ensuring Sufficiency of Primary Frequency Reserves for Grid Conditions at or above Critical 131 

Inertia  132 

ERCOT has developed a method to ensure primary frequency response availability by procuring a 133 

Responsive Reserve Service (RRS) for use during generator trip events. Currently, RRS bundles two distinct 134 

functions within one service, with this reserve service used as primary frequency reserve for frequency 135 

containment (i.e., to arrest frequency decline after a generator trip event) and also as a replacement 136 

reserve to restore depleted Responsive Reserves and bring the frequency back to 60 Hz. This paper focuses 137 

on the frequency containment function of RRS.  138 

                                                             

10ERCOT’s Real Time Transient Security Assessment Tool (TSAT), http://www.dsatools.com/tsat/ 

http://www.dsatools.com/tsat/
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There are two types of resources currently providing RRS in ERCOT: 139 

 Generators deploying RRS though Primary Frequency Response (PFR) (i.e., governor response with 140 

5% droop when system frequency is outside of the deadband of ±17 mHz) 141 

 Load resources, typically large industrial loads, deploying RRS through Fast Frequency Response 142 

(FFR) (i.e., using underfrequency relays that automatically disconnect the participating load 143 

resources within 0.5 seconds when system frequency drops to 59.7 Hz or lower) 144 

Until June 2015, ERCOT was procuring 2,800 MW of RRS for every hour of the year. Of the total amount of 145 

RSS that is procured, fifty percent can be provided by load resources with underfrequency relays through 146 

FFR with the remainder provided by generation resources through PFR. 147 

In 2015, a series of dynamic studies were conducted by ERCOT staff to examine the minimum RRS 148 

requirements needed to prevent the frequency from dropping below 59.4 Hz (0.1 Hz above the prevailing 149 

first step of involuntary underfrequency load shedding) after the loss of the two largest generation units 150 

(2,750 MW). The study considered 13 cases at different system inertia conditions (from 100 GW·s to 350 151 

GW·s).11 The cases were based on ERCOT’s real-time Transient Security Assessment Tool (TSAT).12 Note that 152 

even though ERCOT requires governor or a governor-like response to be enabled on all generators 153 

connected to the transmission system, the study assumed that only resources providing RRS were governor 154 

responsive. This assumption reflects a worst-case scenario where there is no governor responsive 155 

headroom on any generator other than generators providing primary frequency reserve. Load models in 156 

the cases included frequency sensitivity (load damping).   157 

The study showed that more RRS is needed for low-inertia situations in order to maintain the security and 158 

reliability of the grid. Figure 4 shows how much RRS is needed at each inertia level in a scenario in which 159 

RRS is provided solely by generation resources through PFR (i.e., without any load resource participation).  160 

In the same series of dynamic studies, it was found that during low inertia periods, load resources providing 161 

RRS using underfrequency relays are more effective at arresting frequency than generators providing RRS 162 

through governor response. For example, for 100 GW·s inertia conditions, 1 MW of load resources can be 163 

up to 2.35 times more effective13 than 1 MW of PFR from the generators. (This value is referred to as the 164 

Equivalency Ratio (FFR/PFR)). The increased effectiveness is because the load resources provide full 165 

response within 0.5 second after system frequency reaches 59.7 Hz. This response is equivalent to a step 166 

change in active power injection. In low inertia conditions, system frequency declines faster after a 167 

generator trip, but it also increases faster following step injection of active power. Therefore, load 168 

resources are counted towards the total RRS requirement with the prevailing equivalency ratio (FFR/PFR), 169 

based on inertia conditions, as shown in Figure 5.  170 

                                                             

11 The results of the studies have been communicated at the ERCOT stakeholder meetings,  http://www.ercot.com/committee/fast/2015  

12 12ERCOT’s Real Time Transient Security Assessment tool (TSAT ),http://www.dsatools.com/tsat/  

13 For example if the equivalency ratio is 2.35, it means that to replace X MW of PFR only X/2.35 MW of FFR is needed to provide the same 
arresting effect on system frequency.  

http://www.dsatools.com/tsat/
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 171 

Figure 4. Minimum Primary Frequency Response Reserve Requirement Under Different 172 

Inertia Conditions (assuming all RSS from generators without load resource participation) 173 

 174 

Figure 5. Equivalency Ratio (FFR/PFR) Under Different Inertia Conditions 175 

Procuring RRS quantities based on expected system inertia ensures that ERCOT will have sufficient 176 

frequency response to avoid UFLS after the simultaneous trip of the two largest units. Figure 6 shows the 177 

frequency traces after tripping 2,750 MW of generation for the 13 inertia cases discussed above (with 178 

synchronous inertia from 100 GW·s to 350 GW·s). RRS amounts in each simulation in Figure 6 are set to the 179 

requirement shown in Figures 4 and using the corresponding equivalency ratio (FFR/PFR) from Figure 5 180 
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(with fifty percent of RRS in each case provided by load resources with an equivalency ratio corresponding 181 

to the synchronous inertia in the case). For all tested inertia conditions, the simulations confirm that 182 

procuring the RRS amount based on expected system inertia and the corresponding equivalency ratio 183 

between PFR and load resources ensures sufficient frequency response to avoid UFLS for the simultaneous 184 

trip of the two largest units.  185 

 186 

Figure 6. Case Study: Frequency Traces After Tripping 2,750 MW of Generation14  187 

To assist in maintaining a sufficient amount of RRS, a new real-time tool was implemented in the ERCOT 188 

control room in March 2017. The tool continuously forecasts system inertia for day-ahead and real-time 189 

operations. Based on forecasted inertia conditions, the tool determines the required amount of RRS and 190 

compares it to the RRS amount procured in the day-ahead market. If the procured amount of RRS is not 191 

sufficient for the forecasted inertia conditions, a supplemental ancillary services market can be used to 192 

procure additional RRS.   193 

 194 

 195 

196 

                                                             

14 Case 1 corresponds to lowest inertia of about 100 GW·s and Case 13 corresponds to highest inertia of 350 GW·s 
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Hydro Québec  197 

Since 2006, HQ has applied a criterion in operations to protect against low inertia issues. The criteria called 198 

the PPPC15 limit is defined as the maximum amount of generation that can be lost in a single contingency 199 

without tripping UFLS. This limit is established based on a relationship derived from a comprehensive 200 

dynamic study of the system considering different load/generation levels, contingency size and location, 201 

effect of synchronous reserve, load behavior, strategic power system stabilizers, etc.  202 

The study for determining the PPPC limit is based on historic load and generation levels that represent a 203 

wide range of possible inertia levels, from the lowest to the highest over the past years. Generation dispatch 204 

patterns are updated automatically and simulated with different production levels of wind power plants to 205 

reflect the range of real-time operating conditions. Then, in each case, the maximum generation trip is 206 

determined by simulation so that the frequency will not drop below 58.5 Hz for a contingency event.  207 

In addition to having the frequency trigger for UFLS at 58.5 Hz, HQ has established additional thresholds 208 

based on the RoCoF in their UFLS program. The UFLS thresholds that are based on the RoCoF are not part 209 

of the study for determining the PPPC limit because it is assumed that the amount of generation loss 210 

defined by the PPPC limit will not be sufficiently severe to trigger UFLS based on the additional RoCoF 211 

thresholds.  212 

Based on the study, the PPPC limit is derived as a function of the synchronous generation providing inertia 213 

(with a speed regulator effective) and the number (up to a maximum of five) of multi-band power system 214 

stabilizers online. The PPPC limit is directly proportional to synchronous inertia. Figure 7 illustrates the 215 

strong correlation between the PPPC limit and synchronous inertia on the HQ system since the beginning 216 

of 2017. 217 

                                                             

15 The term PPPC is an acronym in French : P = Perte = Loss; P = Production = (of) Generation; P = en Première = First (meaning “following a 

Single”); C = Contingence = Contingency 
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 218 

Figure 7. Correlation: PPPC Limit and Synchronous Inertia (January - July 2017) 219 

In actual use, two different PPPC limits are calculated: a MW limit that is applicable to the synchronous 220 

generation (North) and a second MW limit that is applied to the flows over the DC ties (South).  The two 221 

limits were created because the frequency drop following the loss of synchronous generation in the north 222 

is more severe than the frequency drop following the equivalent loss of import on the HVDC tie in the south. 223 

While the loss of HVDC import is only associated with loss of MW infeed, the loss of synchronous generation 224 

is also associated with the loss of inertia and primary frequency response of that generator. Therefore the 225 

limit based on the loss of synchronous generation is more stringent than the limit based on loss of 226 

equivalent HVDC import. This more stringent value is what HQ calls the PPPC limit.  227 

At this time, the effect of the synthetic inertia of the wind power plants, as required by HQ grid code16, is 228 

not included in the computation nor in the studies from which PPPC limit function is obtained.  229 

To summarize, this PPPC limit represents the largest loss of power acceptable following a single contingency 230 

for given system conditions. It is computed in real-time and is strongly correlated to the amount of 231 

synchronous inertia on the system. For the year 2016, the PPPC limit has varied between 870 MW and 232 

2,260 MW. For example, at a specific time, if the PPPC limit calculated is 2,000 MW and a loss of generation 233 

                                                             

16 Technical Requirements for the Connection of Generating Stations to the Hydro-Québec Transmission System, December 2016 : 

http://publicsde.regie-energie.qc.ca/projets/208/DocPrj/R-3830-2012-B-0075-Demande-Piece-2016_12_15.pdf 

http://publicsde.regie-energie.qc.ca/projets/208/DocPrj/R-3830-2012-B-0075-Demande-Piece-2016_12_15.pdf
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of 2,000 MW occurs, the frequency should theoretically drop to just above 58.5 Hz (i.e., close to the first 234 

UFLS threshold). Figure 8 shows boxplots for the PPPC limit for years 2007 to 2017. 235 

 236 

 237 

Figure 8. Boxplots for PPPC Limit for 2007-2017 238 

HQ also has to evaluate the largest loss of generation possible at any time, depending on the actual 239 

topology of the network, to make sure that the largest contingency is below the PPPC limit. A real-time 240 

screening tool was specifically designed to continuously scan the entire network and identify the largest 241 

possible loss of generation following a single contingency event. This value is called the PPPC (not to be 242 

confused with PPPC limit). An alarm is trigged when PPPC > PPPC limit and the system operators must take 243 

actions to either reduce PPPC (typically by generation re-dispatch) or increase PPPC limit (typically by 244 

adding synchronous generators or multi-band power system stabilizers). Transmission Operators consider 245 

both PPPC and PPPC limit when creating their day-ahead and hour-ahead forecasted generation dispatch.  246 

Figures 9 and 10 compare the PPPC with the PPPC limit for the months of July 2016 and December 2016. 247 

Due to higher synchronous inertia, PPPC limit is usually higher during the winter period. The PPPC is always 248 

kept below the PPPC limit.  249 
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 250 

Figure 9. PPPC Limit and PPPC for July 2016 251 
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 252 

Figure 10. PPPC Limit and PPPC for December 2016 253 

  254 
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Eastern and Western Interconnections 255 

In comparison to HQ and ERCOT, the Eastern interconnection (EI) and Western interconnection (WI) are 256 

physically larger systems with lower penetration of non-synchronous generation as a percentage of system 257 

load. Therefore, rather than conduct studies covering all possible inertia conditions as in the cases of HQ 258 

and Texas described above, it is practical to trend the frequency support measures (Measures 1, 2 and 4) 259 

historically and forecast future trends using EI and WI planning cases.  260 

 261 

The ERSWG has worked with members of the EI and WI to develop a study process for future forward-262 

looking frequency support measures as detailed below. The Eastern Interconnection Planning Collaborative 263 

(EIPC) and Western Electricity Coordinating Council (WECC) will lead this effort for the EI and the WI, 264 

respectively.  265 

Eastern Interconnection (EI) 266 

The EI Multiregional Modelling Working Group (MMWG) is developing planning cases for the EI that are 267 

suitable for future trending. Table 2 shows the 2016 series of planning cases, which are five year 268 

projections. The row highlighted in green represents the case that can be used as a starting point. In this 269 

case, the “Frequency Response” data set is adjusted to reflect the “Dynamic Model” data set that 270 

represents a more accurate frequency response in the EI (i.e., to more accurately model frequency response 271 

withdrawal behavior, also known as the “Lazy L”).  272 

Table 2. EI MMWG Planning Cases - 2016 series  273 

Year Season 
Power 
Flow 

Model 

Dynamic 
Model 

Study 
Model 

Frequency 
Response 

Load 
Modeling 

2017 Spring Light Load X X   X   

2017 Summer Peak X X X X   

2017/18 Winter Peak X X X X   

2018 Spring Light Load X         

2018 Summer Peak X         

2018/19 Winter Peak X         

2021 Summer Shoulder X         

2021 Spring Light Load17 X X   X X 

2021 Summer Peak X X     X 

2021/22 Winter Peak X X       

2026 Summer Peak X X       

2026/27 Winter Peak X X       

 274 

The first step is to validate the Light Load “Frequency Response” case using the data from a recent historic 275 

frequency event as follows: 276 

                                                             

17 Light Load Cases are based on Easter Sunday 2 AM assumption.  
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1. Choose an event that happened at system conditions similar to the Light Load planning case 277 

(inertia data from June 2016 and later is available to the NERC RS). 278 

2. Simulate the selected event using the Light Load planning case. 279 

3. Compare the frequency response from the selected historic event to the simulated event. It is 280 

expected that frequency response will look different due to the simulation being conducted on a 281 

future planning case. However, it is important to analyze the differences between the responses 282 

and understand if governor models and deadbands in the planning case need to be modified to be 283 

more representative of the actual governor response on the system.  284 

Once the frequency response event in the Light Load planning case is validated and any necessary 285 

modifications to governor models are made, it is then necessary to verify that unit commitment in the Light 286 

Load cases is representative of future low system inertia conditions. The following steps describe the 287 

process for evaluating the unit commitment in the light load case: 288 

1) Use the Light Load case for 2017 (from 2016 case series), 289 

2) Calculate the total system inertia in this case, and  290 

3) Compare the calculated system inertia to the minimum inertia reported from historic data for the 291 

year 2017. (The minimum inertia data for the system is readily available through the NERC RS via 292 

the historic Measure 1, 2 and 4 data collection and analysis process.)  293 

a) If the historically reported 2017 minimum inertia is close to the calculated total system inertia 294 

from the planning case, then the unit commitment in the MMWG five-year light load case can 295 

be assumed to be representative of low inertia conditions.18 296 

b) If the calculated inertia from the light load planning case for 2017 (from 2016 case series) is not 297 

close to the historically reported 2017 minimum inertia, then the unit commitment in the light 298 

load planning case is not representative of low load/high renewable conditions. When this 299 

occurs, EIPC will modify the unit commitment and dispatch in the five-year light load case to 300 

arrive at a case that is representative of low inertia conditions.19  301 

Once a planning case that is representative of low inertia conditions is created, future looking Measures 1 302 

and 2 can be calculated as detailed in the ERSTF Framework Report. EIPC will then simulate the largest 303 

generation loss (currently 4,500 MW for EI as per BAL-003-1.1). The frequency response trace from the 304 

simulation will be used to calculate future looking Measure 4, as detailed in the ERSTF Framework Report. 305 

EIPC will then provide a report to NERC with the list of changes made to the initial Light Load planning case 306 

in order to perform the analysis, as well as feedback/suggestions on new cases that would be better suited 307 

for the frequency measures analysis going forward. Additionally, EIPC will also: 308 

 Provide feedback to the MMWG in order to improve their next round of case development,  309 

 Identify data gaps to help the Planning Coordinators find problematic/bad data, and 310 

 Work with the WI to understand how they are developing Low Inertia cases. 311 

                                                             

18 MOD32 defines what an asset owner has to provide in terms of dispatch into planning cases. 

19 Some of the results of production cost simulation studies from NREL and EPRI could be used to inform the commitment and dispatch 

process. The NREL Eastern Renewable Generation Integration Study https://www.nrel.gov/grid/ergis.html  

https://www.nrel.gov/grid/ergis.html
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Modelling Improvement Efforts 312 

To improve the analysis, the University of Tennessee Knoxville (UTK), Midcontinent ISO (MISO) and NERC 313 

have independently carried out frequency response studies and collaboratively recommended the 314 

following modelling improvements for EI MMWG Frequency Response cases: 315 

 The total generation online with and without frequency response in the planning cases should 316 

more closely match the total generation online when compared to the system operations case. 317 

NERC will continue working with the Eastern Interconnection Reliability Assessment Group (ERAG) 318 

and MMWG to annually update dynamics case data and validate cases against system frequency 319 

events and a realistic operational dispatch. To perform a valid EI inertial analysis, the scenario 320 

must correspond to a reasonable operational dispatch. 321 

 The NERC Changing Resource Mix (CRM) Study and NERC’s analysis performed in response to FERC 322 

Order 79420 found that the existing EI planning cases do not contain deadband modeling. The new 323 

governor models with deadband blocks available in PSS/E21 version 33.10 (14 new governor model 324 

types) should be included in future base cases. 325 

 Set governor deadbands at ±36 mHz or use actual deadbands as these become available. 326 

 Some of the governors in the cases should be disabled. GE and UTK studies found that 327 

approximately thirty percent of the governors in the planning case should be in-service/frequency 328 

responsive to capture the governor response of the EI.  329 

 Units that have outer-MW control loops should be identified. Governor models should be 330 

provided along with outer-MW control loop models (Turbine Load Controller Model) in order to 331 

represent the withdrawal of frequency response in the planning case.22  332 

 To summarize the above three points, synchronous generation governors should be modeled to 333 

capture the governor response modes of various generators; specifically, whether they are Fully 334 

Responsive, Squelched, or Non-Responsive. 335 

 Automatic generation control (AGC), remedial action schemes, and generator protection and 336 

controls should be considered to capture mid-term dynamics behavior. 337 

 Industry should work directly with software vendors to improve the dynamics models of new 338 

technologies such as inverter-based resources and wind generation. 339 

                                                             

20 On January 16, 2014, in Docket No. RM13-11, FERC issued a final rule approving the Reliability Standard BAL-003-1 (Frequency Response 

and Frequency Bias Setting). Reliability Standard BAL-003-1 defines the amount of frequency response needed from balancing authorities to 

maintain Interconnection frequency within predefined bounds and includes requirements for the measurement and provision of frequency 

response.  In addition, FERC directs NERC to submit certain reports to address concerns discussed in the Final Rule 

https://www.ferc.gov/whats-new/comm-meet/2014/011614/E-2.pdf. 

21 Power System Simulator for Engineering is a software tool used to simulate electrical transmission networks in steady-state conditions as 

well as over timescales of a few seconds to tens of seconds. 

22 The NERC response to FERC Order 794 determined that the governor modeling data provided by the Frequency Response Initiative of the 

NERC Resources Subcommittee significantly improved the governor modeling, including droop settings. Similarly, the Turbine Load Controller 

modeling provided by the Frequency Response Initiative significantly improved the Load Controller modeling and produces frequency 

response that benchmarks reasonably well to recent EI events. 



 

Essential Reliability Services 19 

Western Interconnection (WI) 340 

WECC is producing a set of operations and planning cases for the WI every year that are similar to the 341 

MMWG cases in the EI. Table 3 shows the 2016 series of planning cases, which are five year projections. 342 

 343 

Table 3. WI Planning Cases – 2016 Series23 344 

 345 

Year Season 
Power 
Flow 

Model 

Dynamic 
Model 

Load 
Modeling 

2017/18 Heavy Winter X X X 

2017/18 Light Winter X X X 

2018 Heavy Spring X X X 

2018 Heavy Summer X X X 

2018 Light Summer X X X 

2019/20 
Heavy Winter with 
South-North flows 
through California 

X X X 

2021 Light Spring X X X 

2022/23 Heavy Winter X X X 

2023 Heavy Summer X X X 

2027/28 Heavy Winter X X X 

2028 Heavy Summer X X X 

 346 

Unlike for the EI, WECC does not create Frequency Response cases. Separate Frequency Response cases 347 

are not required, as all planning cases have a corresponding dynamic data set that represents accurate 348 

governor response. Generator Operators of large generators 24  are directly providing their respective 349 

governor test results to WECC. Additionally, the planning models include a base load flag for the generators, 350 

which can block the governor response on the units in the model. As shown in Table 3, WECC currently only 351 

creates Summer and Winter Peak cases. However, these have been evaluated in comparison to actual 352 

historic events and are therefore are well benchmarked cases.  353 

WECC will follow the same process for forward looking frequency studies as described previously in the EI 354 

section of this paper. Working with transmission planners in their area, these cases can be modified to 355 

create a low inertia case for the five year forward looking timeframe. In addition, it may be possible to 356 

adapt the methodology for the unit commitment and dispatch approach from the NREL Western Wind and 357 

Solar Integration Study 25  to further enhance each case. The proposed next steps for WECC include 358 

collaborative work with UTK on improving governor modeling in the planning cases. 359 

                                                             

23 WECC Guideline, 2017 Base Case Compilation Schedule, July 7, 2016 

24 The WECC Generator Testing Policy asks for all generators 10 MVA or larger or plants 20 MVA or larger connected at 60 kV or higher to be 
tested.  

25 NREL Western Wind and Solar Integration Study, https://www.nrel.gov/grid/wwsis.html  

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wecc.biz_Administrative_2017-2DBase-2DCase-2DCompilation-2DSchedule-2D5-2D11-5FClean.doc&d=DwMFAg&c=trp9rTvIdyEWh1VWB5x8_2JiPaB5oGZOtWPDws2_VoY&r=C0T6d2AbrxXMgOEZ2TeeYm_aZDBFk45GTw_4tzjkqDk&m=aA6BbqNEIVDhTJiNTN5BSn3LBQGAlATRJJ8c9WQ9JvE&s=1EVQtAwsjiZlmI_Eces5NGdgThe987XMwC0vg6bKDKI&e=
https://www.nrel.gov/grid/wwsis.html
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EI and WI Next Steps 360 

Depending on efforts involved in producing forward-looking Measures 1, 2 and 4 studies, the EI and WI may 361 

determine the periodicity of the analysis. The current proposal is to repeat the forward looking frequency 362 

response studies every two to three years using the five year future planning cases. The forward looking 363 

Measures 1, 2 and 4 process will continue to be updated with historic Measures 1, 2, and 4 data.  364 

Both EI and WI will provide study reports to NERC with their required study cases. EIPC and WECC may also 365 

develop a procedural manual for this work so that it can be repeated in the future on a defined periodic 366 

basis.  367 

 368 

  369 
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Appendix A: Synthetic Inertia Requirements of Wind Power Plants in 370 

Hydro Québec 371 

Hydro-Québec has included a synthetic inertia requirement from every wind power plant with a rated 372 

power of greater than 10 MW.26 Wind power plants with a rated power greater than 10 MW must also be 373 

equipped with a frequency control system. Such a system enables wind generating stations to help 374 

restore system frequency in the advent of disturbances and thus maintain the current level of 375 

performance with regards to frequency control on the Transmission System. Different requirements apply 376 

to underfrequency conditions (during which the system relies on the inertial response of wind generators) 377 

and overfrequency conditions (where the system relies on continuous frequency regulation), as detailed 378 

below.  379 

Underfrequency Control (inertial response)  380 

The inertial response takes the form of a momentary overproduction that limits the frequency drop after 381 

a major loss of generation on the system. This control system will only be used to handle significant 382 

frequency variations, but it must remain in service continuously. For disturbances that bring 383 

underfrequency (< 60.0 Hz) conditions, the inertial response system used to comply with this requirement 384 

must assure system performance levels with the following characteristics: 385 

 Full overproduction activated at a given frequency threshold or overproduction proportional to 386 

frequency deviation; 387 

 Deadband adjustable from -0.1 Hz to -1.0 Hz with respect to nominal frequency (60 Hz); 388 

 Maximum momentary real power overproduction equal to at least 6% of rated power of each wind 389 

generator in service; 390 

 Rise time to reach maximum overproduction limited to 1.5s or less; 391 

 Real power decrease during energy recovery (if needed) limited to approximately 20% of rated 392 

power; 393 

 Should be available from every wind generator in service whenever their generation level reaches 394 

approximately 25% of the rated power; 395 

 Able to operate repeatedly with a 2 min delay after the end of the recovery period following the 396 

previous operation. 397 

Wind power plant performance takes precedence over individual wind turbine performance. The power 398 

producer must demonstrate the operation and performance of the inertial response system design based 399 

on tests performed on actual wind generators. The Transmission Provider may also consider any other 400 

solution that would allow it to reach the same performance objectives with regards to underfrequency 401 

control. 402 

Overfrequency Control (Primary Frequency Response) 403 

In order to handle overfrequency disturbances (>60.0 Hz), every wind generator within a wind power 404 

plant must be equipped with a frequency control system with a permanent droop (sigma) adjustable over 405 

a range of at least 0 to 5% and a deadband adjustable between 0 and 0.5 Hz. 406 

                                                             

26 Technical Requirements for the Connection of Generating Stations to the Hydro-Québec Transmission System, December 2016 : 

http://publicsde.regie-energie.qc.ca/projets/208/DocPrj/R-3830-2012-B-0075-Demande-Piece-2016_12_15.pdf 

http://publicsde.regie-energie.qc.ca/projets/208/DocPrj/R-3830-2012-B-0075-Demande-Piece-2016_12_15.pdf
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A Brief for Regulators and Policymakers 2 

 3 

ERS Framework1 Measures 1, 2 & 4 – Forward Looking Frequency Analysis 4 

 5 
Regulators and policymakers should be aware of impacts to Bulk Power System (BPS) reliability that occur 6 
due to policy decisions that influence the resource mix. This document addresses the manner in which 7 
frequency support is being assessed and managed by the smaller interconnections, and the benefit, 8 
particularly for the larger interconnections, of forecasting future trends.  9 
 10 
Frequency support is the response of generators and loads to maintain the system frequency in the event 11 
of a system disturbance. Frequency support is provided through the combined interactions of synchronous 12 
inertia (traditionally from conventional generators and motors) and frequency response (from a wide 13 
variety of generators and loads). Working in a coordinated way, these characteristics arrest and eventually 14 
stabilize frequency. A critical issue is to stabilize the frequency before it falls below underfrequency load 15 
shedding values or rises above overfrequency relay trip settings.  16 
 17 
It is important to understand that inertia and frequency response are properties of the interconnection (not 18 
to each balancing area individually) and these properties have different characteristics for each 19 
interconnection. For example, if changes to the resource mix alter the relative amounts of synchronous 20 
inertial response or frequency response, various mitigation actions are possible (such as obtaining faster 21 
primary frequency response from other generators or loads) to maintain or improve frequency support.  22 
 23 
The frequency measures are intended to monitor and identify trends in frequency response performance 24 
as the generation mix continues to change. The holistic frequency measure, called Measure 4 in ERSWG 25 
reports, tracks phases of frequency performance after disturbance events in each interconnection (initial 26 
frequency rate of change, arresting phase and recovery phase). Other measures look at components of this 27 
coordinated frequency response, such as the amount of synchronous inertial response (SIR, Measure 1) and 28 
the initial rate of change in frequency following the largest contingency event (RoCoF, Measure 2). 29 
 30 
As previously reported in the separate brief on Historical Frequency Trends, changes in frequency measures 31 
are being carefully analyzed using historical data. The NERC Resources Subcommittee is monitoring 32 
historical trends and reporting on these results in the annual NERC State of Reliability Report.  33 
 34 
However, it is also prudent to forecast future trends to anticipate changes and provide additional time to 35 
plan and implement changes. Projecting the future frequency support characteristics requires modeling of 36 
the future state of the interconnection using reasonable assumptions and scenarios. This forward looking 37 
analysis will be performed as part of the NERC reliability assessment process and included in the NERC Long 38 
Term Reliability Assessment Report (LTRA). 39 

                                                      
1 Essential Reliability Services Working Group, Measures Framework Report, November 2015  
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 40 
Hydro Québec (HQ) and ERCOT are smaller interconnections that consist of a single balancing area. In 41 
ERCOT, approximately twenty percent of the installed generation capacity is from wind resources (as of the 42 
end of 2016) and there are times when wind generation is serving up to fifty percent of ERCOT’s total system 43 
load. In HQ, the majority of the generation capacity comes from hydro resources which, in general, have 44 
lower inertia in comparison to coal and combined cycle units of the same MW size. Consequently, these 45 
two interconnections are actively addressing issues with lower system inertia and experience faster 46 
frequency declines after large contingency events. 47 
 48 
Both HQ and ERCOT have requirements and practices in place to ensure sufficient frequency performance. 49 
They have similar approaches for ensuring sufficient Primary Frequency Response (PFR). Both ERCOT and 50 
HQ require PFR capability to be enabled on all online generators that are over 10 MW in size and connected 51 
at the transmission level, and all online generators are expected to respond to disturbance events when 52 
they have the available operating range to do so. Both also have approaches for procuring additional 53 
frequency response reserves when needed (ERCOT through the ancillary service market, and HQ through 54 
bilateral contracts). Interestingly, up to a half of ERCOT’s primary frequency reserve can be provided by 55 
load resources, with this very fast response considered to be a valuable form of Fast Frequency Response 56 
(FFR). HQ obtains a different form of FFR through use of a “synthetic inertia” option from wind turbines. 57 
 58 
On the other hand, the two interconnections have different strategies to ensure reliable operation during 59 
low system inertia conditions. ERCOT has studied the performance of their interconnection across a range 60 
of SIR levels, implemented a control room tool to provide operator awareness, and determined the 61 
amounts and types of additional frequency response reserves to be obtained for various operating 62 
conditions. HQ has establish operating criteria based on comprehensive studies of their system considering 63 
different load/generation levels, contingency sizes and locations, effects of synchronous reserves, load 64 
behaviors, etc. They then operate their system so as to ensure that the maximum generation trip will not 65 
result in underfrequency load shedding based on the actual topology of their network for both day-ahead 66 
and hour-ahead generation dispatches. 67 
 68 
In comparison to HQ and ERCOT, the Eastern interconnection (EI) and Western interconnection (WI) are 69 
physically much larger systems with lower penetrations of non-synchronous generation as a percentage of 70 
system load and very large numbers of diverse generation resources. Therefore, rather than conduct studies 71 
covering all possible inertia conditions as in the cases of HQ and ERCOT, it is most practical to forecast future 72 
trends using EI and WI planning cases and modeling methods. The Eastern Interconnection Planning 73 
Collaborative (EIPC) and Western Electricity Coordinating Council (WECC) will lead this effort for the EI and 74 
the WI, respectively. The current proposal is to repeat the forward looking frequency response studies every 75 
two to three years using the five year future planning cases. 76 
 77 

For Further Information 78 
 79 
For more details, see Chapter 1 of the ERS Whitepaper on Sufficiency Guidelines, the Brief for Regulators 80 
and Policymakers on Historical Frequency Trends, or the detailed Technical Brief on these topics. The 81 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/Item_6b.iii._ERS_Historical_Measure_124-Brief_for_Regulators_and_Policymakers_DRAFT_2.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/Item_6b.iii._ERS_Historical_Measure_124-Brief_for_Regulators_and_Policymakers_DRAFT_2.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/Item_6b.ii._ERS_Historical_%20Measures_124%20_Technical%20Brief_DRAFT_%2020171107.pdf
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historical and forward looking frequency trends will be discussed annually in the  NERC State of Reliability 82 
Report and Long Term Reliability Assessment Report, respectively. 83 



 

 

 

 1 

Disposition of ERSWG Measure 3: 2 

Synchronous Inertial Response at the BA Level  3 

 4 

Recommendation 5 

The NERC Planning and Operating Committees jointly created the Essential Reliability Services (ERS) Task 6 

Force (later renamed as the ERS Working Group (ERSWG)) to identify necessary services for reliability of the 7 

bulk power system (BPS). The group has been working on these issues since 2014 and previously proposed 8 

a measure related to synchronous inertial response at the Balancing Authority (BA) level (identified as 9 

Measure 3 in earlier reports). Originally, the intent was to use data at the BA level to create (or “build up”) 10 

the interconnection-level data that is needed for the other ERS frequency measures as measuring and 11 

monitoring inertial and frequency response is only meaningful at the interconnection level. However, since 12 

other data collection processes have evolved to provide the interconnection-level data, the ERS Measure 3 13 

is no longer viewed as necessary or adding value. Therefore, the ERSWG recommends no further action on 14 

ERS Measure 3 (Synchronous Inertial Response at the Balancing Authority Level) that was proposed in the 15 

Measures Framework Report in 2015. 16 

 17 

Background 18 

 19 

The Measures Framework Report recommended that BAs provide three years of historical synchronous 20 

inertia (SI) values and a three-year projection of their expected SI values. The BA-level values were 21 

assumed to be necessary to develop interconnect-wide SI profiles, both historical and prospectively. 22 

These interconnect values would be used to calculate system inertial response in the initial 0.5 second 23 

period after a disturbance event. Likewise, the prospective values would be used in a similar manner to 24 

project changes in inertial response in the future.   25 

The NERC Resources Subcommittee (RS) developed a means of generating historical interconnect-wide SI 26 

values without requiring BAs to generate the data. Through these processes, the RS has been collecting 27 

historical interconnect SI data since June of 2016. 28 

As a part of ERSWG Measure 4 (Frequency Response at the Interconnection Level), forward looking 29 

analysis will be performed as part of the NERC reliability assessment process and included in the NERC 30 

Long Term Reliability Assessment Report (LTRA). This analysis will model future SI and frequency response 31 

at the interconnection level, therefore the need for BAs to provide a SI forecast to NERC is unnecessary. 32 

Given that both the historical and forward-looking aspects of the frequency support measures are 33 

adequately addressed through these other means, and since inertial and frequency response 34 

characteristics are a property of the interconnection as a whole, the ERSWG recommends no further 35 

action on ERS Measure 3 as it was proposed in 2015. 36 

Agenda Item 10.d 
Operating Committee Meeting 

March 6-7, 2018 



 

 

 

 1 

Technical Brief on Data Collection 2 

Recommendations for Distributed Energy 3 

Resources   4 

 5 

The Distributed Energy Resources Task Force (DERTF) of the Essential Reliability Services Working Group 6 

(ERSWG) previously produce a report on “Distributed Energy Resources – Connection Modeling and 7 

Reliability Considerations” (December 2016). The report emphasized the need to understand the data 8 

that should be collected and shared at the interface of the distribution and transmission systems to 9 

ensure reliable operation of the grid. Since issuing that report, the task force continued to evaluate the 10 

entities and roles that are involved and the information that may need to be collected and shared. This 11 

document presents the results of this evaluation and makes recommendations for ongoing activities. 12 

Background 13 

Distributed Energy Resources (DERs) are any resources on the distribution system that produce electricity 14 

and are not otherwise included in the formal NERC definition of the Bulk Electric System. Common DER 15 

installations are residential rooftop solar, commercial/industrial/community solar, utility scale projects on 16 

the distribution system, distributed wind, microgrids, and small cogeneration projects. DERs can be 17 

further categorized in various ways, such as their degree of being variable or dispatchable (both of which 18 

may include a range of widely differing operating characteristics), or as being utility-scale (U-DER), retail-19 

scale (R-DER) or residential-scale (which have different sizes, configurations and locations on the 20 

distribution grid).  21 

As the penetration increases and DERs become a significant energy resource, the interconnectedness of 22 

the grid necessitates adequate knowledge of these resources to maintain the reliable operation of the 23 

Bulk Power System (BPS). Historically, many distribution load forecasts have netted DER production with 24 

feeder loads without accounting for DERs separately, and this was reasonable given their minor impact to 25 

the BPS. However, significant DER levels in some areas, and projections for significant DER growth in 26 

many others, now necessitates an improved understanding and sharing of information about DERs for the 27 

planning and operation of the BPS. 28 

Roles and entities1 that are affected by DERs include: 29 

 Balancing Authorities (NERC Glossary Term) 30 

 Distribution Providers (NERC Glossary Term) 31 

                                                             

1 Entities that are defined in the NERC Glossary of Terms are generally capitalized in this document. See 

http://www.nerc.com/pa/Stand/Glossary%20of%20Terms/Glossary_of_Terms.pdf 
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o Distribution operators (General Industry Term) 32 

o Distribution system protection engineers (General Industry Term) 33 

o Distribution planners (General Industry Term) 34 

 Transmission Operators (NERC Glossary Term) 35 

 Transmission Planners and Planning Coordinators (NERC Glossary Terms) 36 

Each of these roles and entities will require appropriate DER information to reliably perform their 37 

particular functions in the BPS. The transfer of this data and information may be bidirectional. For 38 

example, while certain information may be provided by Distribution Providers to those responsible for the 39 

BPS, other information and guidance may be provided by the entities responsible for the BPS to 40 

Distribution Providers. It is noted that many Distribution Providers are not NERC-registered entities, as 41 

they do not meet the registration requirements. A non-registered entity is not subject to NERC Reliability 42 

Standards, and this report is not proposing changes to registration requirements or Standards, but rather 43 

that a cooperative exchange of information will be prudent and beneficial to all parties. 44 

Particular attention must be given to the transmission-distribution (T-D) interface. Whereas traditionally, 45 

power flow has been from the transmission to the distribution systems, with the deployment of DERs on 46 

the distribution system, it is possible for active power to flow from the distribution system to the 47 

transmission system under certain conditions. This shift in the active power flow direction and level due 48 

to the operation of the DERs is critical to the listed entities. 49 

This technical brief describes a non-comprehensive set of data that may be useful for each group to 50 

obtain. However, there may not be a need for all data to be collected immediately, as the need may be 51 

based on the type, amount, or operational nature of connected DERs. Each group will need to evaluate 52 

their needs, and in coordination with other entities, clearly define and obtain the necessary information 53 

in order to accurately model and reliably operate the BPS.  54 

Balancing Authorities 55 

A Balancing Authority (BA) is responsible for real-time load and generation balance, frequency control, 56 

maintaining adequate Operating Reserve (including Contingency Reserve), and responding to sudden 57 

losses of generation. If not monitored by the BA as a generation resource, DER production modifies the 58 

load as seen by the BA. Generally, as DER production increases, BA load decreases. Adequate knowledge 59 

of DER output and operating characteristics is required to adequately forecast BA load and operating and 60 

contingency reserve levels.  61 

For example, during the summer or in warm weather climates, distribution load generally increases 62 

through the day, peaking late in the afternoon, and then decreases as the sun sets. However, generation 63 

from solar DERs will generally increase through the morning as the sun rises (lagging behind the morning 64 

peak) and decrease later in the afternoon as the sun sets. This results in the BA adding generation 65 

resources to match rising load in the early morning, reducing or removing resources during the afternoon 66 

as DER solar power is generated, and then adding resources again in the late afternoon and evening as 67 
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the solar DER generation decreases while distribution load remains high. This may create situations where 68 

the BA must follow a faster BA apparent load increase in the evening than they would have otherwise 69 

observed. There may be seasonal variations in these patterns, such as BAs that see lower midday 70 

customer load during the winter while also having a strong solar resource during that time of year. 71 

DER patterns may also be altered due to evolving tariffs or the aggregated uses of DERs, such as by the 72 

self-dispatched use of DERs to reduce demand charges, respond to price signals or provide various grid 73 

services with aggregated DER resources. In some cases, aggregators of DER resources may be able to 74 

assume some of the information reporting responsibility. 75 

BA operations can be enhanced with: 76 

 Accurate distribution load forecasts on an hourly (or shorter) basis at each load bus 77 

 Accurate DER forecasts on an hourly (or shorter) basis at each load bus 78 

 Accurate net load forecasts on an hourly (or shorter) basis at each load bus 79 

 DER sensitivity to changing weather (cloud cover, irradiance, etc.) 80 

 DER aggregation on both a substation or wider area basis 81 

 DER active power capability on both a substation and aggregated basis 82 

 DER resource ramp rates in watts per minute (both ramp down and ramp up) 83 

Distribution Operators 84 

Distribution operators are engaged in a wide range of activities. These vary by operating utility, local 85 

regulations, operating voltage (generally less than 100kV), and organizational structure. In general, 86 

distribution operations refer to: 87 

 Voltage regulation – tap changing regulators, switched capacitors, and fixed capacitors 88 

 System protection – feeder breaker, mid-line recloser, and fuse coordination 89 

 Switching practices including prearranged and emergency switching, energized work permits (or 90 

hot line tags) and clearance 91 

 Load transfers between feeders and substations 92 

 Fault Location, Isolation, and Service Restoration (FLISR) schemes – includes automatic 93 

sectionalizing, restoration and feeder reconfiguration 94 

 Customer owned generation used as backup or operated in parallel 95 

Distribution systems are traditionally designed to be operated as load connected to a source, where 96 

power flows from the transmission-distribution transformer to the connected load. Traditionally, there 97 

are few, if any, provisions for power to flow from the distribution-connected load to the transmission-98 

distribution transformer. Voltage regulators are configured to operate based on unidirectional power flow 99 

while maintaining adequate voltage for all loads under all load conditions. Capacitors (switched and fixed) 100 

are placed on the feeder to correct system power factor and support the voltage as necessary for the 101 
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unidirectional power flow to customer loads. Distribution customer service voltage levels must be 102 

maintained within the defined tolerances.2 103 

The output of DERs affects net loading on a distribution feeder, which consequently affects the voltage 104 

control scheme for the feeder. With sufficient DER generation on the feeder, power may flow from the 105 

feeder to the transmission-distribution transformer. Many distribution systems are not configured for this 106 

type of operation, which may require significant equipment, hardware, and software changes to 107 

accommodate bidirectional power flow. Therefore, knowledge of the DER resources and their operating 108 

characteristics (e.g., passive or active voltage and frequency control, island capability, etc.) is essential to 109 

the safe and reliable operation of the distribution system. 110 

Distribution operations can be enhanced with: 111 

 Accurate location, capacity, type, and capabilities of DER 112 

 Accurate DER production forecasts on an hourly basis 113 

 DER sensitivity to changing weather (cloud cover, irradiance, etc.) 114 

 DER excitation control mode (i.e. fixed power factor, fixed reactive power, Volt-Var, Volt-Watt, 115 

frequency-watt, etc.) and related settings 116 

 DER response to abnormal voltage and frequency 117 

 DER capability to be a fault current source 118 

 DER isolation schemes 119 

 DER capability to sustain an island 120 

Distribution System Protection Engineers 121 

Distribution system protection equipment and schemes are relied upon to clear abnormal conditions, 122 

such as short circuits (faults) and open phases. This is essential for public safety and to protect the 123 

distribution equipment and connected loads from abnormal conditions. Protection systems are designed 124 

to remove the faulted component from the feeder while maintaining service to the remainder of the 125 

feeder. Feeder protective devices consist of feeder breakers, fuses, and mid-line reclosers. The 126 

transmission-distribution transformer can be protected by circuit switchers, circuit breakers, or high side 127 

fuses. Distribution systems are normally operated radially from the transmission-distribution transformer 128 

to the connected load, or stated differently, operated with the assumption of having a single transmission 129 

source serving distribution load. 130 

From a system protection perspective, significant DER penetrations can alter the assumptions under 131 

which protection systems were designed and affect current and future protection schemes, therefore the 132 

following information may be needed: 133 

 Accurate location, capacity, type, and capabilities of DER 134 

                                                             

2 These voltage tolerances are defined in the Institute of Electrical and Electronics Engineers (IEEE)/American National Standards Institute 

(ANSI) C84.1 Standard, and are typically +/- five percent. 
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 DER response to abnormal voltage and frequency (inverter control modes) 135 

 DER capability to be a fault current source (such as maximum current) including short circuit 136 

modeling data 137 

 DER capability of islanding 138 

 DER reconnection requirements – island or individually 139 

Distribution Planners 140 

Distribution planners are tasked with planning a distribution system that can be operated safely and 141 

reliably. Distribution planners assist in the creation of protection schemes. This information will help to 142 

ensure that the appropriate equipment and protection schemes are installed. The data requirements for 143 

this group are similar to those of the distribution operators. 144 

For distribution planner functions, the following information may be needed: 145 

 Accurate location, capacity, type, configuration and capabilities of DER 146 

 Accurate DER production forecasts on an hourly basis 147 

 DER response to abnormal voltage and frequency 148 

 DER capability to be a fault current source 149 

Transmission Operators 150 

Transmission Operators are responsible for real-time situational awareness of the transmission system 151 

and responses to contingencies. Offline power flow studies are used for seasonal analysis, outage 152 

coordination, and next-day analysis. DERs have a direct effect on loading of the BPS. Transmission system 153 

load is often measured at the transmission-distribution transformer where distribution load may be offset 154 

by DER generation. This affects many aspects of transmission operations because:  155 

 Transmission voltage and power flow vary by system loading, 156 

 Voltage control varies with the transmission system loading, and 157 

 Post-contingency conditions are affected by system loading. 158 

For Transmission Operators, the following information may be needed: 159 

 Accurate distribution load forecasts on an hourly basis at each load bus 160 

 Accurate DER forecasts on an hourly basis at each load bus 161 

 Accurate net load forecasts on an hourly basis at each load bus 162 

 DER sensitivity to changing weather (cloud cover) 163 

 Aggregate nameplate capacity of DER forecasted at each load bus for each year during the 164 

operational planning horizon 165 

 Potential real-time changes in DER production due to weather, time of day, etc. 166 

 Voltage and frequency ride through capabilities of DER (IEEE 1547 abnormal performance 167 

categories assignment) 168 

 Category III DER momentary cessation voltage threshold 169 
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 Voltage control capabilities (IEEE 1547 abnormal performance categories assignment) 170 

 Frequency control capabilities and settings 171 

 Automatic restoration capability and settings 172 

Transmission Planners and Planning Coordinators 173 

Transmission Planners and Planning Coordinators are responsible for planning a BPS that can be operated 174 

reliably and safely. They utilize very detailed models of the BPS system, which includes the aggregate load 175 

components of the distribution system. System planning models explicitly model individual network 176 

components such as transmission lines, transformers, capacitors, reactors, generators, and loads. 177 

Accuracy of these models is necessary to plan a functioning power system. Model data is validated in 178 

many ways including equipment testing and comparison of model performance against actual system 179 

events. The system planning model is also used for system operations offline power flow analysis and 180 

components of the planning models may be used in state estimation systems and real-time contingency 181 

analysis. The need for accurate data is essential. 182 

Since DERs are on the distribution system, masking of the impacts of DERs may occur if the distribution 183 

load and DER are netted to calculate or measure a net distribution load. However, netting DER will not 184 

capture response to off nominal frequency and voltages that can occur on the BPS. Large changes in net 185 

system load will directly affect BPS performance under pre-contingency, post-contingency, and transient 186 

response to disturbances.  187 

For Transmission Planners and Planning Coordinators, the following information may be needed: 188 

 Accurate hourly distribution load forecasts at each load bus 189 

 Accurate hourly DER forecasts at each load bus 190 

 Accurate hourly net load forecasts at each load bus 191 

 DER sensitivity to changing weather (cloud cover) 192 

 DER aggregation on both a substation or wider area basis 193 

 Potential real-time changes in DER production due to weather, time of day, etc. 194 

 Voltage and frequency ride through capabilities of DER (IEEE 1547 abnormal performance 195 

categories assignment) 196 

 Category III DER momentary cessation voltage threshold 197 

 Voltage control capabilities (IEEE 1547 abnormal performance categories assignment) 198 

 Frequency control capabilities and settings 199 

 Automatic restoration capability and settings 200 

Future DER - Recommendation 201 

While other work of the ERSWG is being completed and transferring to the appropriate subcommittees 202 

for ongoing assessments, deployment and analysis of DERs is still evolving. Additional deployment of DERs 203 

will broadly affect a wide range of assessments, planning and operating practices at both the BPS and 204 

distribution level.  205 
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The ERSWG recommends that NERC maintain an ongoing DER coordinating group, working with the 206 

Operating Committee and Planning Committee, to provide broad assistance with DERs and their 207 

interactions with BPS reliability and other NERC activities. Given the emerging nature of DERs and the 208 

wide range of potential impacts, a defined group will serve as a common point of contact and 209 

coordination for future work and assist with consistency in message and language. 210 

Summary and Conclusion 211 

Adequate information about Distributed Energy Resources (DERs) becomes necessary to maintain the 212 

reliable operation of the BPS as penetration increases and DERs become a significant energy resource. 213 

Traditionally, distribution load forecasts have netted DERs with feeder loads, and this was reasonable 214 

given their minor impact at the transmission-distribution interface. However, with the current and future 215 

level of DERs in some areas, it becomes necessary to consider the information that may need to be 216 

collected and shared. 217 

Many groups can be affected by DERs, including Balancing Authorities, Distribution Providers (distribution 218 

operators, distribution planners, and distribution system protection engineers), Transmission Operators, 219 

Transmission Planners, and Planning Coordinators. Each will need varying levels of detail, depending on 220 

the characteristics of their systems and the level of DER deployment. Particular attention is needed 221 

regarding the affects at the transmission-distribution interface. With improved data exchange and 222 

collaboration, it will be possible to maintain and improve the planning and reliable operation of both 223 

distribution systems and the bulk power system. 224 

 225 



 

 

 

 

Historical Balancing Trends 

A Brief for Regulators and Policymakers  
ERS Framework1 Measure 6 – Historical Balancing/Ramping Analysis 
 

System operators must maintain a continuous balance between generation and demand on the grid during 

real-time operations. The operators require some level of flexibility and control to maintain this balance. 

This balancing effort can be affected by characteristics of the resource mix, resources under the operator’s 

control, demand behaviors, and other system-specific factors. While maintaining the continuous balance 

between generation and demand is not a new requirement for the operation of an interconnected electric 

system, the combination of those factors could result in periods of excessive or insufficient generation, 

limited availability of resource ramping capability, and other real-time conditions that cause the system 

operator to rely on other Balancing Authorities (BAs) for balancing. 

There are various ways to mitigate balancing concerns, but it is important to identify the anticipated 

challenges early so that appropriate changes can be planned and implemented in a timely and reliable 

manner. For this reason, methods have been developed by the Essential Reliability Services (ERS) Working 

Group and the NERC Resources Subcommittee (RS) to help BAs identify trends and indications of potential 

balancing concerns. This briefing discusses the use of historical operating data by the BAs and the RS to 

identify trends that could become a concern. A separate briefing for forward-looking balancing trends is 

being developed by the ERS Working Group with the NERC Reliability Assessment Subcommittee (RAS). 

The analysis method is based on a commonly used “control performance standard” called CPS12, which is 

a statistical measure of the BA’s area control error variability as it relates to the interconnection frequency 

error. The CPS1 values reflect how well the BA maintains balance of resources and load in its area. Periods 

where the BA’s resources are even slightly out of balance with load are directly reflected in the CPS1 values. 

The CPS1 values are averaged over a twelve-month rolling window and reported to NERC on a monthly 

basis to reflect overall performance characteristics of the BA. 

The approach used for Measure 6 is to analyze the hourly CPS1 values to identify repeated patterns of 

imbalance. This is done by counting the hours with low CPS1 values (indicating imbalance) and the 

occurrences where CPS1 values are low for periods of three consecutive hours. Working with the BAs, the 

RS has obtained three years of historical hourly CPS1 values and continues to receive this data on a quarterly 

basis. Moving forward, the RS will identify BAs that are trending toward levels where additional analysis 

                                                             

1 Essential Reliability Services Working Group, Measures Framework Report, November 2015  

2 NERC Resources Subcommittee's 2011 Technical Document on Balancing and Frequency Control 
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and risk mitigation activities may be prudent. The RS will work with these BAs to understand the trends and 

discuss options for improving any ramping issues. This method of using historical data will identify ramping 

and balancing concerns for each BA given their unique characteristics and resources.  

The ongoing process is summarized in the diagram below. 

 

 

 

If a BA appears to be trending toward conditions where balancing could become more challenging, there 

are numerous alternatives to provide the BA with additional flexibility and dispatch control, such as use of 

more flexible resources, demand-side management, changes to operating and scheduling procedures, or 

changes to operation of non-dispatchable resources (both conventional and renewable) to mitigate such 

trends. By identifying balancing trends in advance of when they could become a potential reliability issue, 

BAs and system operators can plan for any changes to support the ongoing reliable operation of the Bulk 

Power System. A summary of interconnection results from the historical data will be included in the NERC 

State of Reliability Report on an annual basis. 

 

For Further Information 
Earlier work on this topic was discussed in greater detail in Chapter 2 of the ERS Whitepaper on Sufficiency 

Guidelines. 

The ERS Working Group is currently working with the NERC Reliability Assessment Subcommittee (RAS) on 

the forward-looking Measure 6. This planning method, which will look at the flexibility of balancing resource 

and demand for future years, will be the subject of a separate Brief for Regulators and Policymakers. The 

RAS will summarize these results annually in the NERC Long Term Reliability Assessment Report. 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
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A Brief for Regulators and Policymakers  
ERS Framework1 Measure 6 – Historical Balancing/Ramping Analysis 

Essential Reliability Services Working Group, August 2017 
 

System operators must maintain a continuous balance ofbetween generation and demand on the grid 

during real-time operations. The operators require some level of flexibility and control to maintain this 

balance. This balancing effort can be affected by characteristics of the generationresource mix, resources 

under the operator’s control, loaddemand behaviors, and other system-specific factors. While maintaining 

the continuous balance between generation and demand is not a new problem facingrequirement for the 

industryoperation of an interconnected electric system, the combination of suchthose factors cancould 

result in periods of overexcessive or underinsufficient generation, limited availability of resource ramping 

capability, and other situationsreal-time conditions that cause the system operator to rely on other 

Balancing Authorities (BAs) for balancing. 

There are various ways to mitigate balancing concerns, but it is important to identify the anticipated 

challenges early so that appropriate changes can be planned and implemented in a timely and reliable 

manner. For this reason, methods have been developed by the Essential Reliability Services (ERS) Working 

Group and the NERC Resources Subcommittee (RS) to help BAs identify trends and indications of potential 

balancing concerns. This briefing discusses the use of historical operating data by the BAs and the RS to 

identify trends that could become a concern. A separate briefing for forward-looking balancing trends is 

being developed by the ERS Working Group with the NERC Reliability Assessment Subcommittee (RAS). 

The analysis method is based on a commonly used “control performance standard” called CPS12, which is 

a statistical measure of the BA’s area control error variability in combination with as it relates to the 

interconnection frequency error from scheduled frequency. In other words, the. The CPS1 values reflect 

how well the BA maintains balance of generationresources and demandload in its area and helps to 

maintain the interconnection’s steady-state frequency (i.e., 60 Hz).. Periods where the BA’s generation and 

demandresources are even slightly out of balance with load are directly reflected in the CPS1 values. The 

                                                             

1 Essential Reliability Services Working Group, Measures Framework Report, November 2015  

2 NERC Resources Subcommittee's 2011 Technical Document on Balancing and Frequency Control 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Framework%20Report%20-%20Final.pdf
http://www.nerc.com/docs/oc/rs/NERC%20Balancing%20and%20Frequency%20Control%20040520111.pdf


 

Essential Reliability Services 2 

CPS1 values are averaged over a twelve-month movingrolling window and reported to NERC on a monthly 

basis to reflect overall performance characteristics of the BA. 

The unique approach used for Measure 6 is to analyze the hourly CPS1 values to identify repeated patterns 

of imbalance. This is done by counting the hours with low CPS1 values (indicating imbalance) and the 

occurrences where CPS1 values are low for periods of three consecutive hours. Working with the BAs, the 

RS has obtained three years of historical hourly CPS1 values and continues to receive this data on a quarterly 

basis. Moving forward, the RS will identify BAs that are trending toward levels where attention or 

potentialadditional analysis and risk mitigation activities may be prudent. The RS will work with these BAs 

to understand the trends and discuss options for improving performance.any ramping issues. This method 

of using historical data will identify ramping and balancing concerns for each BA given their unique 

characteristics and resources.  

The ongoing process is summarized in the diagram below. 

 

 

 

If a BA appears to be moving closer to a level of concerntrending toward conditions where balancing could 

become more challenging, there are numerous alternatives to provide the BA with additional flexibility and 

dispatch control, such as use of more flexible resources, demand-side management, orchanges to operating 

and scheduling procedures, or changes to operation of non-dispatchable resources (both conventional and 

renewable) to reversemitigate such trends. By identifying balancing trends in advance of when they could 

become a potential reliability issue, BAs and system operators can plan for any changes to support the 

ongoing reliable operation of the Bulk Power System. A summary of theinterconnection results from the 

historical data will be included in the NERC State of Reliability Report on an annual basis. 

 



 

Essential Reliability Services 3 

For Further Information 
Earlier work on this topic was discussed in greater detail in Chapter 2 of the ERS Whitepaper on Sufficiency 

Guidelines. 

The ERS Working Group is currently working with the NERC Reliability Assessment Subcommittee (RAS) on 

the forward-looking Measure 6. This planning method, which will supplementlook at the operating method 

described aboveflexibility of balancing resource and demand for future years, will be the subject of a 

separate Policy Briefing.Brief for Regulators and Policymakers. The RAS will summarize these results 

annually in the NERC Long Term Reliability Assessment Report. 

 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
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Review Period

Version

Entity Reviewer Page # Comment Prior Language Suggested Language NERC & ERSWG Response

1 NERC Sam Chanoski 1  Balancing is not a problem, it’s a necessary task to operate.  It’s neither good nor bad

While maintaining the continuous balance 

between generation and demand is not a new 

problem facing the industry, the combination of 

such factors can result in periods of over or under 

generation, limited availability of resource ramping 

capability, and other situations that cause the 

system operator to rely on other Balancing 

Authorities (BAs) for balancing

While maintaining the continuous 

balance between generation and 

demand is not a new requirement for 

the operation of an interconnected 

electric system,  the combination of 

those factors in present conditions can 

result in periods of over or under 

generation, limited availability of 

resource ramping capability, and other 

situations that cause the system 

operator to rely on other Balancing 

Authorities (BAs) for balancing.

Suggested language accepted in final version

2 NERC Sam Chanoski 1  Is this really unique?  Maybe novel or specific, or no adjective at all?

The unique approach used for Measure 6 is to 

analyze the hourly CPS1 values to identify 

repeated patterns of imbalance.

The approach used for Measure 6 is to 

analyze the hourly CPS1 values to 

identify repeated patterns of imbalance.

Suggested language accepted in final version

3 NERC Sam Chanoski 1

Moving forward, the RS will identify BAs that are 

trending toward levels where attention or 

potential mitigation activities may be prudent. 

Moving forward, the RS will identify BAs 

that are trending toward levels where 

more detailed analysis and risk 

Suggested language accepted in final version

4 NERC Sam Chanoski 2
 Don’t think it should be enumerated here, but the obvious question is “where does that level start / line 

drawn?”

If a BA appears to be moving closer to a level of 

concern , there are numerous alternatives to 

provide the BA with additional flexibility and 

dispatch control, such as use of more flexible 

resources, demand-side management, or 

operation of non-dispatchable resources (both 

conventional and renewable) to reverse such 

trends . 

If a BA appears to be trending toward 

conditions where balancing could 

become more challenging, there are 

numerous alternatives to provide the BA 

with additional flexibility and dispatch 

control, such as use of more flexible 

resources, demand-side management, 

changes to operating and scheduling 

procedures, or changes to operation of 

non-dispatchable resources (both 

conventional and renewable) to mitigate 

such trends.

Sentence re-written in final version for clarity

5 NERC Sam Chanoski 2
 Assuming these are present in the BA and visible and controllable… if not this could be a trigger to 

explore developing those capabilities

If a BA appears to be moving closer to a level of 

concern , there are numerous alternatives to 

provide the BA with additional flexibility and 

dispatch control, such as use of more flexible 

resources, demand-side management, or 

operation of non-dispatchable resources (both 

conventional and renewable) to reverse such 

trends . 

If a BA appears to be trending toward 

conditions where balancing could 

become more challenging, there are 

numerous alternatives to provide the BA 

with additional flexibility and dispatch 

control, such as use of more flexible 

resources, demand-side management, 

changes to operating and scheduling 

procedures, or changes to operation of 

non-dispatchable resources (both 

conventional and renewable) to mitigate 

such trends.

Sentence re-written in final version for clarity

6 Oncor Alan Bern 1

While maintaining the continuous balance 

between generation and demand is not a new 

problem facing the industry, the combination of 

such factors can result in periods of generation, 

limited availability of resource ramping capability, 

and other situations that cause the system 

operator to rely on other Balancing Authorities 

(BAs) for balancing

While maintaining the continuous 

balance between generation and 

demand is not a new problem facing the 

industry, the combination of such 

factors can result in periods of excessive 

or insufficient generation, limited 

availability of resource ramping 

capability, and other situations that 

Suggested language accepted and sentence re-written in final version

7
Virginia State Corporation 

Commission
William Chambliss 1

System operators must maintain a continuous 

balance of generation and demand on the grid 

System operators must maintain a 

continuous balance between generation 
Suggested language accepted in final version

8
Virginia State Corporation 

Commission
William Chambliss 1

What is it that “helps to maintain” frequency?  Is it the CPS1 value or the BA?  The sentence is unclear.  If 

the former, change “helps” to “help”  If the latter, suggest adding “how the BA” prior to “helps.”

In other words, the CPS1 values reflect how well 

the BA maintains balance of generation and 

demand in its area and helps to maintain the 

interconnection's steady-state frequency (i.e., 60 

Hz).

The CPS1 values reflect how well the BA 

maintains balance of resources and load 

in its area. 

Sentence re-written in final version for clarity

9
Virginia State Corporation 

Commission
William Chambliss 1 strike the words "In other words," start the sentence with The CPS1.

In other words, the CPS1 values reflect how well 

the BA maintains balance of generation and 

demand in its area and helps to maintain the 

The CPS1 values reflect how well the BA 

maintains balance of resources and load 

in its area. 

Suggested language accepted in final version

Historical Balancing Trends A Brief for Regulators and Policymakers - ERS Framework Measure 6 - Historical Balancing/Ramping Analysis

30-Dec-17

Final to ERO



10
Virginia State Corporation 

Commission
William Chambliss 1

Periods where the BA’s generation and demand 

are slightly out of balance are directly reflected in 

the CPS1 values.

Periods where the BA’s generation and 

demand are even slightly out of balance 

are directly reflected in the CPS1 values.

Suggested language accepted in final version

11
Virginia State Corporation 

Commission
William Chambliss 2

Moving forward, the RS will identify BAs that are 

trending toward levels where attention or 

potential mitigation activities may be prudent.

Moving forward, the RS will identify BAs 

that are trending toward levels where 

additional attention or potential 

Suggested language accepted and sentence re-written in final version

12 Northwest Power Pool Jerry Rust 1
System operators must maintain a continuous 

balance of generation and demand on the grid 

System operators must maintain a 

continuous balance of resources and 
Sentence re-written in final version for clarity

13 Northwest Power Pool Jerry Rust 1

This balancing effort can be affected by 

characteristics of the generation mix, resources 

under the operator’s control, load behaviors, and 

other system-specific factors. 

This balancing effort can be affected by 

characteristics of the resource mix, 

resources under the operator’s control, 

demand behaviors, and other system-

specific factors. 

Suggested language accepted in final version

14 Northwest Power Pool Jerry Rust 1

While maintaining the continuous balance 

between generation and demand is not a new 

problem facing the industry, the combination of 

such factors can result in periods of over or under 

generation, limited availability of resource ramping 

capability, and other situations that cause the 

While maintaining the continuous 

balance between resources and demand 

is not a new problem facing the 

industry, the combination of such 

factors can result in periods of over or 

under resources, limited availability of 

Sentence re-written in final version for clarity

15 Northwest Power Pool Jerry Rust 1

The analysis method is based on a commonly used 

“control performance standard” called CPS1[1], 

which is a statistical measure of the BA’s area 

control error variability in combination with the 

interconnection frequency error from scheduled 

frequency. 

Currently, the analysis method is based 

on a commonly used “control 

performance standard” called CPS1[1], 

which is a statistical measure of the BA’s 

area control error variability as it relates 

to the interconnection frequency error 

Sentence re-written in final version for clarity

16 Northwest Power Pool Jerry Rust 1

In other words, the CPS1 values reflect how well 

the BA maintains balance of generation and 

demand in its area and helps to maintain the 

interconnection’s steady-state frequency (i.e., 60 

Hz). 

In other words, the CPS1 values reflect 

how well the BA maintains balance of 

resources and demand in its area and 

helps to maintain the interconnection’s 

steady-state frequency (i.e., 60 Hz). 

Sentence re-written in final version for clarity

17 Northwest Power Pool Jerry Rust 1

Periods where the BA’s generation and demand, 

are slightly out of balance are directly reflected in 

the CPS1 values.

Periods where the BA’s resources and 

demand, and the Interconnection 

frequency are slightly out of balance are 

directly reflected in the CPS1 values.

Sentence re-written in final version for clarity

18 Northwest Power Pool Jerry Rust 1

Since BAAL has only been in effect for a little over a year, which may cause a change to CPS1 values, one 

needs to be careful on any outcome until good data with no addition changes have been developed for at 

least 5 years. 

Analyzing CPS1 values may produce good results; however, one must use the base line of 100% in 

developing any trends.  In other words, if a BA performance has been constantly over 100% (i.e. 200%) 

and now starts trending down, does not indicate a problem, nor should one need to address.  It is when 

the BA performance is at 100% and starts to trend down that one should be concerned.  One cannot set 

arbitrary measurements such as “downward” trends if one is currently over performing and still is 

meeting the standard of CPS1.  Analyzing numbers do not provide the answers, one must communicate 

with the appropriate BAs to discover if there are problems.  We cannot rely solely on the analysis of 

numbers. 

In addition, before results are published, a conversation must occur between RS and the BA to discover if 

there has been any significant change, such as a footprint change.  One must understand if there is a 

reliability impact before indicating a BA has problems.  Too often we jump before a thorough 

investigation

This  is done by counting the hours with low CPS1 

values (indicating imbalance) and the occurrences 

where CPS1 values are low for periods of three 

consecutive hours .

The intent of the CPS1 analysis is to identify trends which may need further 

examination and does not represent a compliance issue.  Over the last 

year, as the RS has been developing and reviewing trends, they have 

followed up with individual BAs to ensure awareness. As the resource mix 

evolves, it's important to identify emerging trends prior to any possible 

reliability or compliance implications.   

19 Northwest Power Pool Jerry Rust 1  Why three hours, seems arbitrary ?  Need to support to have a sound measure.

This  is done by counting the hours with low CPS1 

values (indicating imbalance) and the occurrences 

where CPS1 values are low for periods of three 

consecutive hours .

The use of three consecutive hours as a part of trending was based on 

experience at CAISO.  Consistent consecutive hours of low hourly average 

CPS1 values may be indicative of issues needed attention. This document 

simply provides a "policymaker-level" summary of the historic Measure 6 

process that was previously defined and approved by the PC and OC in the 

2016 ERS Whitepaper on Sufficiency Guidelines. 



20 Northwest Power Pool Jerry Rust 1 & 2
 These values do not reflect the impact of BAAL, and therefore may not provide any true value nor a 

reflection of current operations.

Working with the BAs, the RS has obtained three 

years of historical hourly CPS1  values and 

continues to receive this data on a quarterly basis. 

Moving forward, the RS will identify BAs that are 

trending toward levels where attention or 

potential mitigation activities may be prudent.

Analysis performed by the RS evaluated the trending of hourly average 

CPS1 values in excess of -700%, the BAAL Exceedance threshold.  The 

evaluation did not yield a noticeable difference from trends of hourly 

average CPS1 values below 100%.  Therefore the RS, recommended that 

the trending evaluation be performed utilizing hourly average CPS1 values 

less than 100% to maximize the data set . 

21 Northwest Power Pool Jerry Rust 2
  Since this is real-time operations data, why is a planning group determining a forward-looking analysis, 

should this not be done by the operating committee??

The ongoing process is summarized in the diagram 

below .

The historical trending described in this document is intended to be 

performed by the Resources Subcommittee of the NERC Operating 

Committee.  The forward looking analysis is a different process that is not 

described in this document.  The forward looking analysis will be described 

in a separate document, but it is intended that the Reliability Assessment 

Subcommittee will gather the necessary data and perform the analysis on 

a prospective basis. 

22 Northwest Power Pool Jerry Rust 2
 What is the definition?  If one is meeting the NERC Reliability Standard, is there a concern, of is the 

Standard deficient?

If a BA appears to be moving closer to a level of 

concern , there are numerous alternatives to 

provide the BA with additional flexibility and 

dispatch control, such as use of more flexible 

resources, demand-side management, or 

operation of non-dispatchable resources (both 

conventional and renewable) to reverse such 

trends. 

Suggested and accepted language from 

Comment #4.     If a BA appears to be 

trending toward conditions where 

balancing could become more 

challenging, there are numerous 

alternatives to provide the BA with 

additional flexibility and dispatch 

control, such as use of more flexible 

resources, demand-side management, 

changes to operating and scheduling 

procedures, or changes to operation of 

non-dispatchable resources (both 

conventional and renewable) to mitigate 

such trends.

This statement does not mean to imply that the trends will identify a "level 

of concern".  If a BA performs further analysis as a result of the trends and 

determines they have concerns, then this statement simply points out that 

there are various options to for a BA to consider.

23 Northwest Power Pool Jerry Rust 2
 We need to assure individual Bas performance or trends are not revealed since you are utilizing 

compliance data.  This should be an indication of the Interconnection reliability.

A summary of the results  from the historical data 

will be included in the NERC State of Reliability 

Report on an annual basis.

The RS has been and will continue to redact the identification of individual 

BAs in reports.

24 Northwest Power Pool Jerry Rust 2

 CPS1 is a real-time measurement and should not be used as forward-looking measurement.  One should 

be looking at the resource and demand mix as they relate to the flexibility of balancing resource and 

demand.  The BA in real-time has the ability to shed load to ensure reliability and the protection of 

equipment.

The ERS Working Group is currently working with 

the NERC Reliability Assessment Subcommittee 

(RAS) on the forward-looking Measure 6 

CPS1 values are not part of the forward looking trending or analysis of 

Measure 6.

25 Manitoba Hydro Michelle Rheault n/a

If the purpose of Measure 6 is to assess an entity's performance when it comes to maintaining "a 

continuous balance of generation and demand on the grid during real-time operations", then I would like 

to suggest that CPS1 and BAAL (or the former CPS2) do not adequately assess an entity's ability to 

balance generation and load.  From experience, we know that it is possible for an entity that meets the 

required performance thresholds of both BPS1 and BAAL (or the former CPS2) to do a poor job of 

balancing generation and load and impose a burden on adjacent Balancing Authorities to compensate for 

inadequate balancing.

The intent of Measure 6 is not to fully assess performance in regards to 

balancing generation and demand.  The intent is provide a high level trend 

of changes over time.  Although not all encompassing, the ERSWG has 

determined that this method provides an indication of where further 

examination might be warranted. 

26 Manitoba Hydro Michelle Rheault n/a
The proposed analysis only looks at trends over time.  A historically poor performer whose performance 

is stagnant will fare well in this analysis even though the entity's performance raises balancing concerns.

The intent of Measure 6 is not to fully assess performance in regards to 

balancing generation and demand.  The intent is provide a high level trend 

of changes over time.  This  input will be considered by the Resources 

Subcommittee going forward when it screens information, gains more 

experience and decides where attention may be prudent.



27 Bonneville Power Administration Margaret Albright n/a

Would this issue be better resolved at the Interconnection level rather than at the NERC level?  

Since each interconnection is unique, this issue may be better resolved at that level with NERC providing 

coordination and connection for those efforts.

NERC RS performs this analysis  by interconnection as part of the trendiing 

analysis.  However, our charge was to develop methods that could be 

consistently employed across North America.

28 Bonneville Power Administration Margaret Albright n/a

This document only focuses on CPS1 hourly scores alone. 

There is no mention of the sister Requirement of BAAL in NERC BAL-001-2. CPS1 monitors the correlation 

between a BA’s ACE and interconnection frequency. Both of these quantities in the same direction, high 

or low, will create a low (bad) CPS1 score for that period. 

BAAL introduced the ability for BA’s to operate more loosely for up to 30 consecutive clock minutes. Since 

the introduction of BAAL (formerly RBC in WECC) there have been noted increases in interconnection 

frequency deviations and CPS1 variances.

If frequency is off (<> 60Hz) and an entity is leaning on the interconnection, the entity would in all 

likelihood be outside of BAAL low or high, depending on frequency deviation and ACE. Operation in this 

mode is limited to <30 consecutive minutes. If this requirement is not improving reliability, then perhaps 

the BAAL requirement should be revisited and changed to improve reliability.

Raw BAAL data is not granular enough for trending.  Analysis performed by 

the RS considered and tested trending of hourly average CPS1 values in 

excess of -700%, the BAAL Exceedance threshold.  The trends did not yield 

a noticeable difference from trends of hourly average CPS1 values below 

100%.  Therefore the RS, recommended that trending be performed 

utilizing hourly average CPS1 values less than 100%.  The ERSWG has not 

been charged with evaluating the effectiveness of BAAL Standards.

29 Bonneville Power Administration Margaret Albright n/a
Primary Inadvertent Interchange is a better indicator than CPS1 of how a BA is operating with respect to 

frequency of the interconnection.

Where we generally agree with your statement, calculations of Primary 

Inadvert Interchange are not consistent between the West and the East 

Interconnections.  In an effort to develop a consistent methodology across 

Interconnections, the ERS determined that leveraging available CPS1 data 

provided the avenue to develop high level trends without additional 

impacts on BA's. If a BA uses the Primary Inadvertent Interchange 

methodology as use in WECC, this may be an excellent way to provide a 

deeper evaluation of issues. 

30 Bonneville Power Administration Margaret Albright n/a

The analysis of the hourly CPS1 values goes against the intent of CPS1 when it was created.  CPS1 was 

intentionally set up as a long term (one-year) metric to ensure that BAs did not harm interconnection 

frequency on a long-term basis.  At that time, CPS2 was meant to keep BAs’ ACE in bounds in the short 

term.  BAAL took the place of CPS2 as a 30 minute metric so that would be a better metric to look at for 

hourly analysis.

CPS1  is a calculation of ACE relative to frequency that scores a BA's 

performance based on their overall support of the interconnection.  The 

intent of the ERS is to identify BAs that may be challeged as they 

experience an increasing penetrations of VERs and provide assistance 

where needed.  This trending method was chosen as reasonable method 

for a high level identification of balancing challenges.  In addition the ERS 

has been sensitive not to burdening the industry with unnessary data 

requests and CPS1 values are readily available and adequate for this high 

level trending.

31 Bonneville Power Administration Margaret Albright n/a If balancing trends are causing reliability concerns, a SAR for BAL-001 may be in order
The ERSWG has not identified concerns that we believe warrant a SAR at 

this point.



32 Bonneville Power Administration Margaret Albright 2

How is ‘a level of concern’ defined (Page 2 of Policy Briefing document)?  Is this intended to reference 

Figure 2.1 and 2.2 in the ERS Whitepaper? How would the RS intend to interact with a BA should a ‘level 

of concern’ be identified?

If a BA appears to be moving closer to a level of 

concern , there are numerous alternatives to 

provide the BA with additional flexibility and 

dispatch control, such as use of more flexible 

resources, demand-side management, or 

operation of non-dispatchable resources (both 

conventional and renewable) to reverse such 

trends. 

Suggested and accepted language from 

Comment #4.     If a BA appears to be 

trending toward conditions where 

balancing could become more 

challenging, there are numerous 

alternatives to provide the BA with 

additional flexibility and dispatch 

control, such as use of more flexible 

resources, demand-side management, 

changes to operating and scheduling 

procedures, or changes to operation of 

non-dispatchable resources (both 

conventional and renewable) to mitigate 

such trends.

Processes depicted in the referenced figures may highlight particular BAs.  

Over the last year, the NERC RS has reached out to particular BAs to make 

them aware of the analysis and discuss any particular ramping challenges.

33 Bonneville Power Administration Margaret Albright n/a

This issue was identified due to California having issues with non-dispatchable resource ramps and load 

ramps and the market is not robust enough to meet the ramps at times.   Would this be an example that 

can help answer the question posed at the end of item 6 above?

Ramping challenges have certainly been highlighted by experience in 

California as well as other areas of North America.  Details of the California 

experience have been provided in prior ERSWG documents.
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Control Center Definition  

 
 
Action 

Discussion and Comment 
 
Background 

On January 21, 2016, the Federal Energy Regulatory Commission (FERC) issued Order No. 822, 
which approved revisions to the cybersecurity Critical Infrastructure Protection (CIP) standards 
and directed NERC to develop certain modifications to requirements in the CIP standards. 
Specifically, FERC directed NERC to “develop modifications to the CIP Reliability Standards to 
require responsible entities to implement controls to protect, at a minimum, communication 
links and sensitive bulk electric system data communicated between bulk electric system 
Control Centers in a manner that is appropriately tailored to address the risks posed to the bulk 
electric system by the assets being protected (i.e., high, medium, or low impact).”  
 
The Project 2016-02 Standard Drafting Team (SDT) developed proposed Reliability Standard 
CIP-012 to require Responsible Entities to implement controls to protect sensitive Bulk Electric 
System (BES) data and communications links between BES Control Centers and made the 
standard applicable to all impact levels due to the sensitivity of the data being communicated. 
As the FERC directive addressed the protection of data communicated between Control 
Centers, the SDT evaluated the current Control Center definition and identified the following 
issues: 

• The term, “operating personnel” is not a NERC Glossary defined term and may be 
misinterpreted; 

• The phrase, “two or more locations” may be overbroad; 

• The phrase, “monitor and control” may be misinterpreted; 

• The SDT members considered both the NERC Glossary defined term “Real-time” and 
undefined term “real-time.” 

 
The SDT developed proposed modifications to the Control Center definition to make specific 
inclusions and exclusions. This model was based on the BES definition which also has specific 
inclusions and exclusions. 
 
The existing, approved definition is as follows: 
 

One or more facilities hosting operating personnel that monitor and control the Bulk 
Electric System (BES) in real-time to perform the reliability tasks, including their 
associated data centers, of: 1) a Reliability Coordinator, 2) a Balancing Authority, 3) a 
Transmission Operator for transmission Facilities at two or more locations, or 4) a 
Generator Operator for generation Facilities at two or more locations. 

 
The SDT is proposing the following definition to replace the current definition: 
 

http://www.nerc.com/FilingsOrders/us/FERCOrdersRules/Order%20Approving%20Revised%20CIP%20Reliability%20Standards.pdf


One or more facilities, including their associated data centers, that monitor and control the 
Bulk Electric System (BES) and also host operating personnel who: 

1. perform the Real-time reliability-related tasks of a Reliability Coordinator; or 

2. perform the Real-time reliability-related tasks of a Balancing Authority; or 

3. perform the Real-time reliability-related tasks of a Transmission Operator for 
Transmission Facilities at two or more locations; or 

4. can act independently as the Generator Operator to develop specific dispatch 
instructions for generation Facilities at two or more locations; or 

5. can operate or direct the operation of a Transmission Owner’s Bulk Electric System 
Transmission Facilities in Real-time. 

 
Operating personnel do not include: 

1. plant operators located at a generator plant site or personnel at a centrally located 
dispatch center who relay dispatch instructions without making any modifications; or 

2. Transmission Owner or Transmission Operator field switching personnel. 
 

The proposed definition reflects a similar format to the definition of the Bulk Electric System 
showing inclusions and exclusions to the definition. The SDT plans to post the proposed 
definition for a 45-day comment period beginning on or about March 15, 2018.The SDT 
requests comments and feedback from OC membership regarding the proposed definition. 
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