
 
 

 

Agenda  
Operating Committee  
 
**Joint Session: Operating Committee (OC)/Planning Committee (PC)/ Critical Infrastructure Protection 
Committee (CIPC): June 6, 2017 | 10:00 a.m. – Noon PDT** 
 
June 6, 2017 | 1:00 – 5:00 p.m. PDT 
June 7, 2017 | 8:00 a.m. – Noon PDT 
 
The Westin San Diego 
400 West Broadway 
San Diego, California 
(619) 239-4500  
 
Introductions and Chair’s Opening Remarks 

 
NERC Antitrust Compliance Guidelines and Public Announcement 
 
Agenda 

1. Administrative – Secretary 

a. Arrangements 

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

b. Announcement of Quorum  

c. Background Information  

d. OC Membership 2016-2018*  

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 

f. Introductions of attendees and new members 
  

http://www.nerc.com/comm/OC/Related%20Files%20DL/OC_Org_chart_20140627.pdf
http://www.nerc.com/comm/OC/Related%20Files%20DL/OC%20Charter%2020131011%20(Clean).pdf
http://www.nerc.com/comm/OC/Related%20Files%20DL/Final_NERC_Committee_Participant_Conduct_Policy_Approved.pdf
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2017 Meeting Dates Time Location Hotel 

September 12, 2017 
September 13, 2017 

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

Quebec City, Quebec, 
Canada 

Hilton Quebec 

December 12, 2017 
December 13, 2017 

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

Atlanta, GA Ritz-Carlton Buckhead 

 
2018 Meeting Dates Time Location Hotel 

March 6, 2018 
March 7, 2018 

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

TBD TBD 

June 5, 2018 
June 6, 2018 

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

TBD TBD 

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 

TBD TBD 

2. Consent Agenda – Chair Jim Case 

a. March 7-8, 2017 Draft OC Meeting Minutes* 

Action: Approve Objective: Approve consent agenda.  

Background: None  

Presentation: 
No 

Duration: 5 minutes Background Items: March 7-8, 2017 Draft OC Meeting 
Minutes 

Notes: 

3. Chair's Remarks 

a. Opening remarks 

b. Report on May 10, 2017 Member Representatives Committee (MRC) Meeting and the May 11, 
2017 Board of Trustees (Board) Meeting* 

c. Appoint chair  and vice chair  for the Operating Reliability Subcommittee (ORS) 

4. 2017 Annual OC Elections – Stephen Crutchfield 

5. Election of OC Officers - Jerry Rust, Chair Nominating Subcommittee  

6. OC Action Items Review* – Vice Chair Lloyd Linke 

Action: None Objective: Review and discuss open action items from 
prior OC meetings. 

OC Strategic Plan Goal: This is an administrative item. 

Background: The OC Action Item list will be reviewed near the beginning of each OC meeting, with the 
intent to reach prompt resolution. 

Presentation: 
No 

Duration: 10 minutes Background Items: Revised OC Action Item List 

Notes: 

 



 

Agenda – Operating Committee Meeting – June 6-7, 2017 3 

7. Subcommittee Status Reports 

a. Operating Reliability Subcommittee (ORS)* – Chair Eric Senkowicz 

i. Revised VACAR South Reliability Plan 

b. Resources Subcommittee (RS)* – Chair Troy Blalock 

c. Event Analysis Subcommittee (EAS)* – Chair Hassan Hamdar 

d. Personnel Subcommittee (PS)* – Chair Lauri Jones 

e. Reliability Assessment Subcommittee (RAS) – William Lamanna, Senior Engineer 

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

i. Request approval/endorsement to retire Measure 7 

8. Reliability Issues Steering Committee (RISC) Status Report – Vice Chair Linke 

9. Joint Meeting Topic discussion – Chair Case 

a. Inverter Task Force Report – Rich Bauer, Associate Director, Events Analysis 

Action: Approve Objective: Review, discuss and approve the Inverter Task 
Force Report. 

OC Strategic Plan Goal: Maintain and enhance reliability through the pursuit of clear NERC Reliability 
Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other operational 
compliance clarifications. 

Background: The Inverter Task Force report has been sent to the OC prior to the meeting. This report 
contains the ERO analysis of the system disturbance that occurred in the Southern California area on 
August 16, 2016. This report was prepared by a WECC/NERC Joint Task Force that was assembled to 
analyze this event, based on data and information provided by the entities impacted by the event. This 
report is intended to provide information on the results of the Task Force’s analysis to determine the 
cause of the event and recommendations to prevent this type of event in the future, in the same area 
or elsewhere throughout North America. The TF is seeking OC approval for publication.  

Presentation: 
No 

Duration: 20 minutes Background Items:  Inverter Task Force Report 

Notes: 

b. Inverter Task Force  - Alert Recommendation to Industry – Vice Chair Linke 

Action: Approve/Request Volunteer Objective: Draft comments on the Inverter Task Force – 
Alert Recommendation to Industry for OC approval. 

OC Strategic Plan Goal: Maintain and enhance reliability through the pursuit of clear NERC Reliability 
Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other operational 
compliance clarifications. 

Background: As a result of the work of the Inverter Task Force (item 9a), an Alert Recommendation was 
developed. Vice Chair Linke will discuss comments from the OC on the Alert Recommendation for OC 
approval on Wednesday morning. 

Presentation: 
No 

Duration: 15 minutes Background Items:  Inverter Task Force Report and Alert 
Recommendation 

Notes: 
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c. Solar Resource Performance Task Force (SRPTF) Scope Document – Ryan Quint, Senior 
Manager 

Action: Approve Objective: Review and approve the Solar Resource 
Performance Task Force Scope Document. 

OC Strategic Plan Goal: Maintain and enhance reliability through the pursuit of clear NERC Reliability 
Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other operational 
compliance clarifications. 

Background: As a result of the work of the Inverter Task Force (item 9a), a new joint OC/PC task force is 
being established to explore the performance characteristics of solar photovoltaic (PV) resources 
connected to the bulk power system (BPS). This task force will build off of the experience and lessons 
learned from the ad hoc task force created to investigate the loss of solar PV resources during the Blue 
Cut Fire event and other fault-induced solar PV resource loss events. The joint task force will address 
many of the recommendations from the Blue Cut Fire Disturbance Report, including additional system 
analysis, modeling, and review of inverter behavior under abnormal system conditions. Recommended 
performance characteristics will be developed along with other recommendations related to inverter-
based resource performance, analysis, and modeling. The technical materials are intended to support 
the utility industry, Generator Owners with solar PV resources, and equipment manufacturers by clearly 
articulating recommended performance characteristics, ensuring reliability through detailed system 
studies, and ensuring dynamic modeling capability and practices that support BPS reliability. 

Presentation: 
No 

Duration: 10 minutes Background Items:  Solar Resource Performance Task 
Force Scope Document 

Notes: 

d. Joint Meeting Topics Open Discussion– Chair Case 

Action: Endorse / Information Objective: Open discussion for OC members to discuss 
topics from the Joint Meeting. The OC members will be 
asked to Endorse the 2017 State of Reliability Report. 

OC Strategic Plan Goal:  

Background: This is an open discussion of Joint meeting topics of interest to OC members.  

 Endorse 2017 State of Reliability Report 

 TBD 
 

Presentation: 
No 

Duration: 10 minutes Background Items:  TBD 

Notes: 

10. Committee Matters 

a. Continuing Education Administrative Manual, v4.4 – Chair Lauri Jones 

Action: Approve Objective: Chair Lauri Jones will provide an in-depth 
update of the past and future ERSWG activities. 

OC Strategic Plan Guiding Principle:  Maintain high levels of industry specific expertise to provide sound 
conclusions and opinions on operational issues. 

Action Item Number:  
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Background: NERC recognizes the importance of electric reliability and encourages system operating 
personnel to maintain and expand their professional knowledge bases to stay current on new 
developments. NERC also recognizes the need to track such efforts for the maintenance of NERC bulk 
power system (BPS) operating personnel credentials, as defined in the System Operator Certification 
Program Manual found on the SOC NERC web page. The NERC Continuing Education (CE) Program, as 
stated in the NERC Rules of Procedure section 902, provides a framework for the development and 
tracking of high-quality learning activities that qualify for continuing education hours (CEHs). The 
Personnel Subcommittee updated the manual and is requesting OC approval. 

Presentation: 
Yes 

Duration: 15 minutes Background Items: Continuing Education Administrative 
Manual, v4.4 

Notes: 

b. Essential reliability Services Working Group (ERSWG) Update – Todd Lucas 

Action: None Objective: Chair Todd Lucas will provide an in-depth 
update of the past and future ERSWG activities. 

OC Strategic Plan Guiding Principle:  Maintain the structure, processes and relationships with other 
NERC standing committees, and foster relationships with other forums, to maintain and foster high 
levels of reliability for the BES. 

Action Item Number:  

Background: The Essential Reliability Services Working Group (ERSWG) was formed to advance the 
previous work completed by NERC’s Essential Reliability Services Task Force (ERSTF), which developed 
measures to monitor, trend, and track for Essential Reliability Services (ERS). For 2017, the ERSWG will: 

 Continue the development and refinement of ERS Sufficiency Assessment methods. 

 Continue the development and refinement of processes for ongoing analysis of trends in 
regards to ERS. Observations and results are intended to be captured in the annual State of 
Reliability Report. 

 Develop tools and processes for forward looking (predictive) analyses of select ERS measures. 
These results and observations are intended to be captured in the NERC Long Term Reliability 
Assessment (LTRA).Lead the implementation of recommendations from the February 2017 
DERTF report (accepted February 2017) as approved and directed by the NERC Board of 
Trustees. 

 Identify and recommend subgroups (existing or new) of the Operating and Planning 
Committees to ensure ongoing historical trending/analysis and forward looking 
trending/analysis of ERS measures. 

Presentation: 
Yes 

Duration: 30 minutes Background Items: None 

Notes: 

c. Real-time Assessments Task Force (RTATF) update – Doug Peterchuck, RTATF Chair 

Action: None Objective: Provide an update on the activities of the Real-
time Assessments Task Force. 
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OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear 
NERC Reliability Standards, Reliability Guidelines, NERC Alerts, interpretations, lessons learned, and 
other operational compliance clarifications. 

Action Item Number: 1612-03 

Background: At the December 2016 OC Meeting, the EAS made a request to the OC to form a 
taskforce to discuss how Real-time Assessments (RTA) are completed when there is a loss of EMS, 
investigate the compliance and reliability concerns, and develop any necessary guidance. The OC 
approved a motion to address the concern: 
“Motion to form a Task Force to 1) Investigate the compliance and reliability concerns regarding an 
RTA 2) Discuss how RTAs are completed when there is a loss of EMS   3) Develop any necessary 
guidance.” 
TOP-001-3 R13 Each TOP shall ensure that a Real-time Assessment is performed at least once every 30 
minutes. 
IRO-008-2 R4   Each RC shall ensure that a Real-time Assessment is performed at least once every 30 
minutes. 
Real-time Assessment: An evaluation of system conditions using Real-time data to assess existing 
(pre-Contingency) and potential (post-Contingency) operating conditions. The assessment shall reflect 
applicable inputs including, but not limited to: load, generation output levels, known Protection 
System and Special Protection System status or degradation, Transmission outages, generator 
outages, Interchange, Facility Ratings, and identified phase angle and equipment limitations. (Real-
time Assessment may be provided through internal systems or through third-party services.)   

 

Presentation: 
No 

Duration: 10 minutes Background Item: None 

Notes: 

d. NERC Interchange Reference Guideline* – Troy Blalock 

Action: Archive Objective: Archive the NERC Interchange Reference 
Guideline. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: None 

Background: The RS is requesting to archive this document because all of the information in it is 
contained in NAESB business practices documents. 

Presentation: 
No 

Duration: 10 minutes Background Items: Interchange Reference Guidelines 

Notes: 

e. Reliability Guideline: Area Control Error Diversity Interchange (ADI) Process* – Troy Blalock 

Action: Approve Objective: Approve posting the Reliability Guideline: Area 
Control Error Diversity Interchange (ADI) Process for a 45-
day comment period. 

http://www.nerc.com/docs/oc/is/Interchange_Reference_Guidlines_V2_2012_02_17_Final.pdf
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OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: None 

Background: The RS has made revisions to the Reliability Guideline: Area Control Error Diversity 
Interchange (ADI) Process. The RS is requesting that the OC authorize posting the revised guideline for 
a 45-day comment period. 

Presentation: 
No 

Duration: 15 minutes Background Items: Reliability Guideline: Area Control 
Error Diversity Interchange (ADI) Process. 

Notes: 

f. Reliability Guideline: Operating Reserve Management* – Troy Blalock 

Action: Approve Objective: Approve posting the Reliability Guideline: 
Operating Reserve Management for a 45-day comment 
period. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: 1609-08 

Background: The RS has made revisions to the Reliability Guideline: Operating Reserve Management, 
including incorporation of the Frequency response Sharing Reliability Guideline. The RS is requesting 
that the OC authorize posting the revised guideline for a 45-day comment period. 

Presentation: 
No 

Duration: 10 minutes Background Items: Reliability Guideline: Operating 
Reserve Management 

Notes: 

g. Reliability Guideline: Inadvertent Interchange* – Troy Blalock 

Action: Approve Objective: Approve posting the Reliability Guideline: 
Inadvertent Interchange for a 45-day comment period. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: None 

Background: The RS has made revisions to the Reliability Guideline: Inadvertent Interchange to add roles 
and responsibilities of Regional Administrators. The RS is requesting that the OC authorize posting the 
revised guideline for a 45-day comment period. 

Presentation: 
No 

Duration: 10 minutes Background Items: Reliability Guideline: Inadvertent 
Interchange 

h. Performance Standard Reference Guideline* – Troy Blalock 

Action: Approve Objective: Approve revisions the Performance Standard 
Reference Guideline. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 
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Action Item Number: None 

Background: The RS has made revisions to the Performance Standard Reference Guideline and is 
requesting that the OC approve the revisions. 

Presentation: 
No 

Duration: 10 minutes Background Items: Performance Standard Reference 
Guideline (Appendix to Operating Manual) 

i. Operating Manual* – Troy Blalock 

Action: Approve Objective: Approve posting the revised NERC Operating 
Manual. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: None 

Background: The RS was charged by the OC to update the Operating Manual in reference to the use of 
the word “Control Area”.  This review was complete, changes accepted and approved by the NERC RS.  

Presentation: 
No 

Duration: 10 minutes Background Items: Operating Manual 

j. Generator Survey Update* – Troy Blalock 

Action: None Objective: Informational update on the RS Generator 
Survey 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: None 

Background: HQ presented info to the RS regarding the Generator Survey. Chair Blalock will provide an 
overview of the results and an overview of upcoming activities. 

Presentation: 
Yes 

Duration: 15 minutes Background Items: None. 

k. Reliability Coordinator Plan Reference Document and RC Certification Check List*– Eric 
Senkowicz 

Action: Approve Objective: Review, discuss and approve for sending to OC 
for initial comment and subsequent revision. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: 1606-01 and 1609-05 

Background: At its February, 2017 meeting, the ORS approved the Reliability Coordinator Plan 
Reference Document. The ORS is seeking OC input prior to posting for industry comments on the 
document. The ORS will plan to send the document to the OC for a two week review/comment period, 
incorporate comments and then post for 45-days. 

Presentation: 
No 

Duration: 10 
 minutes 

Background Items: Reliability Coordinator Plan Reference 
Document 

Notes: 
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l. Reliability Guideline: Generating Unit Winter Weather Readiness* - Al Schriver 

Action: Approve Objective: Approve posting the revised Reliability 
Guideline: Generating Unit Winter Weather Readiness for 
a 45-day comment period. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: 1612-01 

Background: Per the OC Charter, Reliability Guidelines are to be reviewed every three years. The 
Reliability Guideline: Generating Unit Winter Weather Readiness was last approved by the OC in March 
2012 and is due for review. OC request that the review of this guideline be assigned to the EAS. The EAS 
has made revisions to the Reliability Guideline: Generating Unit Winter Weather Readiness. The EAS is 
requesting that the OC authorize posting the revised guideline for a 45-day comment period. 

Presentation: 
No 

Duration: 10 minutes Background Items: Reliability Guideline: Generating Unit 
Winter Weather Readiness 

m. NERC Standards Development Update – Steven Noess, Director of Standards Development 

Action: None Objective: Review and discuss upcoming enforcement 
dates of Reliability Standards as well as other pertinent 
standards development activity. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: None 

Background: The OC will be briefed on upcoming enforcement dates of Reliability Standards as well as 
other pertinent standards development activity.  

Presentation: 
Yes 

Duration: 15 minutes Background Items: None  

Notes: 

n. NERC ORS Gas and Electrical Operational Coordination Considerations Guideline Overview - 
Peter Brandien 

Action: Approve Objective: Review and discuss the draft NERC ORS Gas 
and Electrical Operational Coordination Considerations 
Guideline. Approve for sending to OC for initial comment 
and subsequent revision. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number: 1603-12 

Background: The OC will be briefed on the draft NERC ORS Gas and Electrical Operational Coordination 
Considerations Guideline. The ORS is seeking approval to send the document to the OC for a two week 
review/comment period, incorporate comments and then post for 45-days. 

Presentation: 
Yes 

Duration: 15 minutes Background Items: None  
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Notes: 

 

 

o. North American Generator Forum (NAGF) Update – Allen Schriver 

Action: None Objective: Provide an update to the OC on the activities of 
the NAGF. 

OC Strategic Plan Guiding Principle: Maintain the structure, processes and relationships with other 
NERC standing committees, and foster relationships with other forums, to maintain and foster high 
levels of reliability for the BES. 

Action Item Number:  

Background: Mr. Schriver will provide an update to the OC on the activities of the NAGF. The OC and 
NAGF will pursue opportunities for collaboration to maintain and foster high levels of reliability for the 
BES. 

Presentation: 
Yes 

Duration: 15 minutes Background Items:  
 

Notes: 

p. North American Transmission Forum (NATF) Update – Lee Underwood 

Action: None Objective: Provide an update to the OC on the activities of 
the NATF. 

OC Strategic Plan Guiding Principle: Maintain the structure, processes and relationships with other 
NERC standing committees, and foster relationships with other forums, to maintain and foster high 
levels of reliability for the BES. 

Action Item Number:  

Background: Mr. Underwood will provide an overview of NATF operations-related activities including 
peer reviews and assistance, practices development, and recent work on bulk electric system operations 
during times when traditional tools for situational awareness, system control, balancing and 
communications are unavailable, both internally and coupled with external loss of capabilities. The OC 
and NATF will pursue opportunities for collaboration to maintain and foster high levels of reliability for 
the BES.  

Presentation: 
Yes 

Duration: 15 minutes Background Items:  
 

Notes: 

q. ISO/RTO Council Update (IRC) Update – Leonard Kula 

Action: None Objective: Provide an update to the OC on the activities of 
the IRC. 

OC Strategic Plan Guiding Principle: Maintain the structure, processes and relationships with other 
NERC standing committees, and foster relationships with other forums, to maintain and foster high 
levels of reliability for the BES. 

Action Item Number:  

Background: Mr. Kula will provide an overview of IRC operations-related activities. 
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Presentation: 
Yes 

Duration: 15 minutes Background Items:  
 

Notes: 

 

r. Reliability Guideline for Operator Recognition of Cyber Intrusion into Operating System – Eric 
Senkowicz 

Action: None Objective: Provide an update to the OC on the activities of 
the group developing the Reliability Guideline for Operator 
Recognition of Cyber Intrusion into Operating System. 

OC Strategic Plan Guiding Principle: Maintain and enhance reliability through the pursuit of clear NERC 
Reliability Standards, reliability guidelines, NERC Alerts, interpretations, lessons learned, and other 
operational compliance clarifications. 

Action Item Number:  

Background: Mr. Senkowicz will provide an update on the progress of the overview of group developing 
the Reliability Guideline for Operator Recognition of Cyber Intrusion into Operating System. The team 
has developed a list of topics to include in the guideline document. 

Presentation: 
Yes 

Duration: 10 minutes Background Items:  
 

Notes: 

s. Reliability Guideline and Reference Document Outreach Action Plan* – Chair Case 

Action: None Objective: Review and discuss. 

OC Strategic Plan Guiding Principle: Strive for a high level of industry awareness and accountability as 
related to reliability risks, effective mitigation strategies and lessons learned. 

Action Item Number: 1703-01 

Background: At the December 2016, OC meeting, a number of Reliability Guidelines were approved. 
Discussion was had regarding the number of recent Reliability Guideline and Reference Documents that 
were approved by the OC. Further discussion related to the volume of Reliability Guidelines that are 
being developed and posted for comment between the OC and Planning Committee.  Concern was 
raised that industry might not be aware of the documents. At the March, 2017 OC meeting, Chair Case 
led a discussion of the outreach efforts to keep industry aware of Reliability Guidelines and Reference 
Documents. The output of that exercise was the Reliability Guideline and Reference Document Outreach 
Action Plan.  

Presentation: 
No 

Duration: 10 minutes Background Items: Reliability Guideline and Reference 
Document Outreach Action Plan  

11. Outgoing Chair’s Closing Remarks – Chair Case 
 
*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. 



 

NERC Antitrust Compliance Guidelines 2 

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 



 
 

 

 

Operating Committee Open Positions 
for Election Term: 2017–20191 
 
 

Sector No. of Member Positions No. of Open Elected Positions 

1. Investor-owned utility  2 1 

2. State/municipal utility 2 1 

3. Cooperative utility 2 1 

4. Federal or provincial 
utility/Federal Power 
Marketing Administration 

4 

(3 Canadian; 1 U.S.) 

3 

(2 Canadian, 1 U.S.) 

5. Transmission-dependent 
utility 

2 1 

6. Merchant electricity generator 2 1 

7. Electricity marketer 2 2 

8. Large end-use electricity 
customer 

2 1 

9. Small end-use electricity 
customer 

2 2 

10. Independent system 
operator/regional 
transmission organization 

3 

(1 Canadian; 2 U.S.) 

1 

(0 Canadian, 1 U.S.) 

11. Regional Entity 8 None- All members are appointed by 

their Region. 

12. State government: 2 1 

Officers 2 0 

Total 35 15 

 

 

                                                      
1 In accordance with the Operating Committee (OC) Charter and the OC and Planning Committee (PC) Member Selection Process, the number 
of Canadian voting meeting members is equal to four. Therefore, one additional Canadian voting member can be added to another sector to 
which they are a member. In other words, a Canadian member in Sector 10 can be nominated in that sector to serve as the fourth Canadian 
voting member. 



Election of Operating 

Committee Officers

June 6, 2017
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Nominating Committee

• Jerry Rust (Chair)

• Keith Carman

• Doug Hils

• Tom Irvine

• Leonard Kula
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Motion for Approval

• The NERC OC Nominating Committee moves for approval the 
following:
 OC Chair - Lloyd Linke

 OC Vice-chair – David Zwergel
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March 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1603-06 Resources 
Subcommittee  

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

June 2017 March 2017 - The RS is developing a draft Reliability Guideline. In Progress 
 

 

1603-12 ORS 2015 LTRA Task Team 
Recommendation 3 
(Managing Increased 
Dependency on Natural Gas 
– Fuel Planning, BA/TOP – 
Gas Pipeline Coordination, 
Contingency Planning).  

June 2017 September 2016 – ORS presented a draft guideline outline to the OC 
and requested feedback. 

In Progress 
 

TF working on 
initial draft to ORS 
in February. Due to 

OC in June. 
 

On June 2017 
Agenda 

 

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. 

June 2017 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 
oversight of RC plans and the ORS is pursuing such a revision under 
action item 1609-05 below. 

In Progress 
 

On June 2017 
Agenda 
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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 
2017 

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. 
 

In Progress 
 

On June 2017 
Agenda 

 
 
 

1609-06 Todd Lucas, 
Doug Hils, 
Jerry Rust, 

Steve 
Ashbaker, 

Robert Blohm 
and Peter 
Brandien 

 

Short-Term Special 
Assessment: Single Points of 
Disruption on Natural Gas 
Infrastructure 
 

May 2017 September 2016 – The OC appointed volunteers to the Short-Term 
Special Assessment Technical Advisory Committee. 

In Progress 
 

On June Joint 
OC/PC meeting 

agenda  

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. 

In Progress 
 

On June 2017 
Agenda 

 
 
 

December 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 
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1612-01 EAS Update of Reliability 
Guideline: Generating Unit 
Winter Weather Readiness 
 

June 2017 
 

December 2016 - The Reliability Guideline: Generating Unit Winter 
Weather Readiness was last approved by the OC in March 2012 and is 
due for review per the OC Charter. The OC assigned this review and 
update to the EAS. 
 

In Progress 
 

On June 2017 
Agenda 

 
 

1612-02 Dave Souder, 
John 

Stephens, Dan 
Woodfin, 
Durgesh 
Manjure, 
Nathan 

Schweighart 

Methods for Establishing 
IROLS Task Force (MEITF) 

TBD 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. 

In Progress 
 

On June Joint 
OC/PC meeting 

1612-03 Doug 
Peterchuck 
(lead), Doug 

Hils, 
Alan Bern, 

Saad Malik, 
Paul Johnson 
and TBD from 

the ORS 

Real-time Assessments Task 
Force 

June 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: 
• Discuss how Real-time Assessments are completed when there 

is a loss of EMS   
• Investigate the compliance and reliability concerns 
• Develop any necessary guidance 
 

In Progress 
 

On June 2017 
Agenda 

 

March 2017 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1703-01 OC Charter 
Revisions 

Team 

Reliability Guidelines and 
Reference Documents 
outreach action plan.  

June 2017 March 2017 - Chair Case led a discussion of the outreach efforts to keep 
industry aware of Reliability Guidelines and Reference Documents. The 
OC divided into four groups to address the following topics: 
a. Coordination with the Forums and other entities 
b. Website (virtual world)  
c. Active outreach to stakeholders 
d. Policymaker outreach  
Each group was assigned a leader and the groups brainstormed ways to 
address the issues. The results of the brainstorming were then shared 

In progress 
 

On June 2017 
Agenda 
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with the OC. An action plan was developed to address the items 
identified and a recommendation made to include this effort in the OC 
Charter Revisions Team. 
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NERC Operating Committee 

Sub-group Status Report 

 
Group:       Operating Reliability Subcommittee 
Purpose:  The Operating Reliability Subcommittee (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:    May 9-10, 2017  Location: Little Rock, AR (hosted by SPP) 

Duration: 1 Day 

 

Next Meeting:   September 6-7, 2017  Location: Toronto, Ontario, Canada (hosted by IESO) 

Duration: 1 Day 

 

Chair: Eric Senkowicz – FRCC RC  

Vice-Chair: Dave Devereaux – IESO  

 

2017 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. 

 
Pending OC Approval Items: 

 ORS Recommendation to post the Draft Reliability Coordinator Reliability Plan Reference 

Document for OC member comment.  The NERC ORS sub-team will work to address or 

resolve any OC member comments and bring any needed revisions to the NERC OC 

September meeting for approval to post for public comment. 

 ORS Recommendation to post the Draft Reliability Guideline – Gas and Electrical 

Operational Coordination Considerations for OC member comment.  The NERC ORS sub-

team will work to address or resolve any OC member comments and bring any needed 

revisions to the NERC OC September meeting for approval to post for public comment. 
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Key issues for OC Resolution:  

 Current Chair Senkowicz is the outgoing chair and is leaving ORS prior to completion of term 

due to a job change. ORS is recommending the following leadership transition subject to 

appointment by the OC Chair:  The ORS endorsed, by consensus that the current Vice-Chair, 

Dave Devereaux transition to Chair and Chris Pilong (PJM) assume the new Vice-Chair 

position. 

 ORS is bringing forth a topical outline for a yet to be drafted, Reliability Guideline for 

Operator Recognition Cyber Intrusion into Operating System.  The joint CIPC/ORS sub-team 

developing the guideline is seeking OC member feedback on the list of topics to be 

addressed in the guideline. The objective of the guideline is to create a document in a format 

that operators can understand and use in a manner that relate to their tools. 

 

Key Issues for OC Information:   

 ORS has endorsed and approved the current VACAR South Reliability Plan document for the 

VACAR South Reliability Coordinator Area based on the nature of the minor revisions made 

to the existing plan document. 

 ORS continues to coordinate efforts with the RS to ensure the appropriate processes are in 

place to support future time error corrections if needed. 

 ORS continues to receive updates from the EIDSN Steering Committee on the IDC Tool 

enhancements.  Specifically, ORS has developed metrics that test the effectiveness of the 

Parallel Flow Visualization (PFV) project so that they can be incorporated into the field trial of 

the project.  The 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.  Through EIDSN, the IDC Working Group is 

proceeding with a change order to incorporate the agreed to metrics.  The project remains on 

or ahead of schedule. 

 ORS was provided an overview of the recent Australian Blackout and noted a significant lesson 

learned out of the event was that wind manufacturers may limit ride through capability of 

wind generator based on the number of voltage events that occur within a set time parameter.  

During this event, a significant amount of wind generation was withdrawn after multiple faults 

occurred on an area of the system during severe weather.  NERC EA staff indicated that they 

are working with ERCOT on developing a lesson learned related to this event. 

 Argonne National Labs personnel provided ORS an overview of the various projects, training 

initiatives and agencies they support.  ORS was also provided an overview of studies and 

modeling tools used to look at infrastructure resiliency and interdependence including tools 

used to look at natural gas deliverability.   
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 NERC ORS RC representatives continue to work with NERC on planning activities for GridEx IV 
to be held in 2017.  NERC staff continues to update and coordinate the exercise planning with 
the ORS.  

 Net Actual and Net Scheduled Interchange - In accordance with the OC’s motion at its March 
2013 meeting, Peak Reliability RC and MISO RC have completed implementation of a project 
to share Net Scheduled and Net Actual Interchange to improve system operations resiliency.  
For the MISO hosted pilot, data quality and corroboration checks continue. Further 
development and access has been tabled until which time the application transitions to EIDSN.  
There are current plans to move this initiative to a web based portal application hosted by 
EIDSN at some point in the future. 

 ORS member, Chris Pilong, has worked with the OC Real Time Assessment Task Force to 
develop the compliance guidance document that was approved by the OC since the last OC 
meeting to ensure that the guidance including ORS input. 
 

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 Flowgates. 

 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  
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Revision History 

Revision Date Revised By Comments 

0 May 10, 2005  Original 2005 VACAR South RC Plan 

1 September 17, 2008  Plan reviewed by VACAR South RC companies with no 

changes.  Reviewed and re-approved by NERC ORS on 

this date 

2 February 16, 2012 VACAR South 

Members 

Committee 

Plan reviewed and updated.  Approved by VACAR 

South RC Principals effective with date of last signature.  

To be effective upon review and approval of NERC OC 

and ORS. 

2a May 8, 2012 Greg Stone Plan was reviewed and approved by the NERC ORS.  

Additionally, the ORS indicated that the changes were 

not sufficient to rise to the level needed to be sent to the 

NERC OC; the OC has given the ORS the authority to 

review and approve plan updates such as ours.  As a 

result, the plan effective date is May 8, 2012.   

2b September 14, 2012 Greg Stone Revised Appendix A to remove SEPA from the 

VACAR S RC footprint.  Conforming change made to 

page one artwork.   

This change is effective Oct 1, 2012.  No other plan 

changes required. 

This footprint change was approved by the NERC ORS 

during its meeting the week of September 10, 2012. 

3 October 6, 2015 VACAR South 

Members 

Committee 

Plan reviewed and updated Appendix B and Appendix 

D. Approved by VACAR South RC Principals effective 

with date of last signature.  To be effective upon review 

and approval of NERC OC and ORS. 

3a November 10, 2015 Don Reichenbach Plan was reviewed and approved by the SERC OC on 

10/7/15 and the NERC ORS on 11/10/15.  

The plan effective date is November 10, 2015   

4 February 27, 2017 VACAR South 

Members 

Committee 

Plan edited for Cube Hydro Carolinas purchase of Alcoa 

Yadkin and updated Appendix B 

This plan effective date is March 22, 2017 
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Introduction 
 

NERC requires that each Regional Entity, subregion, or interregional coordinating group 

establish one or more Reliability Coordinators to continuously assess transmission reliability 

and coordinate emergency operations among the operating entities within the region and 

across the regional boundaries.  This Reliability Plan is the plan for the area within the 

SERC Region referred to as “VACAR South”. 

 

The VACAR South area includes the territories of the VACAR South RC Operating Entities 

(“Operating Entities”) as listed in Appendix A.  The VACAR South Reliability Coordinator 

(RC) was established by contractual arrangement of the Participating Companies.  VACAR 

South is registered with SERC as the Reliability Coordinator for the territories of the 

Operating Entities.  The VACAR South RC utilizes an “Agent” to perform certain 

Reliability Coordinator tasks.  The entity performing these tasks is identified as the 

“VACAR South RC Agent” throughout this document.  The relationship between the 

VACAR South RC Agent and the Participating Companies is described in the VACAR 

South Reliability Coordination Agreement, a copy of which is incorporated by reference in 

Appendix C. 

 

This document constitutes the Reliability Plan for the VACAR South Reliability 

Coordinator area and supersedes all previous plans. 
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A. Responsibilities - Authorization  
 

The VACAR South RC has clear decision-making authority to act and to direct actions to be 

taken by Balancing Authorities, Generator Operators, Transmission Operators, 

Transmission Service Providers, Load-Serving Entities, and Purchasing-Selling Entities 

within the VACAR South area to preserve the integrity and reliability of the Bulk Electric 

System (BES) within the VACAR South area. This authority includes directing the shedding 

of load within the VACAR South area. In no event, however, will an Operating Entity shed 

firm load solely to address the capacity deficiency of another Operating Entity or any other 

entity.  The VACAR South RC assigns tasks to the VACAR South RC Agent to perform on 

its behalf.   

The VACAR South RC, VACAR South RC Agent and the Operating Entities will act in the 

interests of reliability for the overall VACAR South area and the Eastern Interconnection 

before the interests of any other entity. The tools, processes and procedures utilized by the 

VACAR South RC Agent provide it the capability to have the Wide Area view of the 

VACAR South area in both the next day and real-time operating environment.  

Balancing Authorities, Generator Operators, Transmission Operators, Transmission Service 

Providers, Load-Serving Entities, and Purchasing-Selling Entities within the VACAR South 

area will comply with actions needed to support system reliability identified by the VACAR 

South RC or VACAR South RC Agent where it has been assigned specific tasks, unless 

such actions would violate Good Utility Practices including safety, equipment, regulatory or 

statutory requirements.  These decisions may be based on  specific system conditions or 

additional system information known to the Balancing Authorities, Generator Operators, 

Transmission Operators, Transmission Service Providers, Load-Serving Entities, and 

Purchasing-Selling Entities. Where an entity is unable to perform an action, the entity will 

immediately inform the VACAR South RC or VACAR South RC Agent so that alternate 

remedial actions may be implemented. 
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B. Responsibilities – Assignment of Tasks  
 

All responsibilities for complying with NERC and regional standards applicable to 

Reliability Coordinators shall remain with the VACAR South RC, unless this responsibility 

has been specifically assigned and clearly specified in the VACAR South Reliability Plan.  

The VACAR South RC will use existing relationships between Balancing 

Authorities/Transmission Operators and other registered entities for any Reliability 

Coordinator needs related to those registered entities. 

 

Where the VACAR South RC makes such assignments to the VACAR South RC Agent, the 

Agent will have clear decision-making authority to act and direct actions to be taken related 

to the specific assigned tasks to preserve the integrity and reliability of the BES. The 

VACAR South RC ensures that any tasks assigned to the VACAR South RC Agent are 

understood, communicated, and addressed within the VACAR South area. Tasks assigned to 

the VACAR South RC Agent are referenced in this plan.   
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C. Common Tasks for Next Day and Current-Day 
Operations 

 

The VACAR South RC Agent and the Operating Entities will perform real-time and next 

day analysis and monitoring of the BES (pursuant to Sections D and E below) and 

communicate the results as appropriate to ensure that the BA’s and TOP’s within the 

VACAR South area do not burden others and operate under known and studied conditions. 

The VACAR South RC Agent or the Operating Entities will identify actions necessary to 

remain in known and studied conditions.  Instructions to redispatch generation, reconfigure 

transmission, reduce interchange transactions, utilizing the Transmission Loading Relief 

(TLR) procedure if time permits, utilize operating procedures, or reduce system demand to 

mitigate the exceedance of an IROL, to return the system to a reliable state shall be issued 

by the VACAR South RC or VACAR South RC Agent as described in Section A. - 

Responsibilities - Authorization. Following contingency events, the Operating Entities will 

take necessary corrective actions. 

 

The VACAR South RC Agent or the Operating Entities will determine System Operating 

Limits (SOLs) and Interconnection Reliability Operating Limits (IROLs) and take actions to 

manage within SOLs/IROLs, including communication among themselves as well as with 

neighboring RCs (consistent with the procedures referenced in Appendix B: VACAR South 

Next Day Study Procedure; VACAR South Situational Awareness Procedure; and VACAR 

South Operating Limits Procedure). The VACAR South RC Agent or the Operating Entities, 

in coordination with neighboring RCs, will determine any IROLs. 

 

The VACAR South RC Agent and the Operating Entities will communicate Operating 

Instructions and all other operating information in a clear, concise, and definitive manner 

(consistent with the procedure referenced in Appendix B: VACAR South Communications 

Procedure).  
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D. Next Day Operations 
 

The VACAR South RC Agent in collaboration with the Operating Entities will perform next 

day reliability analyses and share the results of its reliability analyses when conditions 

warrant, or upon request, with Reliability Coordinators, Transmission Providers, 

Transmission Operators, and the Operating Entities, to the extent permitted by the Standards 

of Conduct adopted by the Federal Energy Regulatory Commission (FERC). This is 

consistent with the procedure referenced in Appendix B: VACAR South Next Day Study 

Procedure.  If the results of the reliability analyses indicate potential reliability problems, 

the VACAR South RC Agent will issue the appropriate alerts via the Reliability Coordinator 

Information System (RCIS) or other similar system. Conference calls, or other appropriate 

communications, will also be initiated by the VACAR South RC Agent as necessary to 

address whatever issues are revealed by the reliability analyses (consistent with the 

procedure referenced in Appendix B: VACAR South Next Day Study Procedure).  

 

The VACAR South RC Agent and the Operating Entities will exchange operations planning 

information including transmission and generation maintenance schedules, peak load, 

operating reserve, and net interchange information with each other and other Reliability 

Coordinators via the System Data Exchange (SDX) or through other mutually accepted 

means.    

 

The Next Day Study shall identify any operating procedures that may be required, including 

reconfiguring the transmission system, re-dispatching generation, or reducing or curtailing 

interchange transactions to maintain transmission loading within acceptable limits. As 

appropriate, the VACAR South RC Agent will consult with affected Operating Entities, and 

neighboring Reliability Coordinators in developing and revising operating procedures 

governing its responsibilities hereunder (consistent with the procedures referenced in 

Appendix B: VACAR South Next Day Study Procedure and VACAR South Operating 

Limits Procedure). 
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E. Current-Day Operations   
 

The VACAR South RC Agent working in collaboration with the Operating Entities will 

continuously monitor network BES facilities across the VACAR South area via the 

provision of real-time and near real-time data from the Operating Entities and certain key 

facilities in neighboring Reliability Coordinator areas in order to determine the current and 

planned critical facility status.  Monitoring of these facilities will also allow the VACAR 

South RC Agent to have a Wide Area view of the VACAR South area as well as 

neighboring RC areas. 

 

Planned facility status will be communicated by the Operating Entities to the VACAR South 

RC Agent via teleconferences and System Data Exchange (SDX) or through other mutually 

accepted means (consistent with the procedure referenced in Appendix B: VACAR South 

Situational Awareness Procedure). 

 

The VACAR South RC Agent working in collaboration with the Operating Entities will 

continuously monitor the Operating Entities’ system conditions and identify overloads or 

situations where operating limits may be exceeded. If a SOL or IROL is exceeded, the 

Operating Entities will implement actions, including any Operating Instructions issued by 

the VACAR South RC Agent,  necessary to correct the problem (consistent with the 

procedures referenced in Appendix B: VACAR South Situational Awareness Procedure, 

VACAR South Operating Limit Procedure, VACAR South Emergency Operations and 

Problem Resolution Procedure, and VACAR South Communications Procedure).  

 

Through coordination with the Operating Entities and Reliability Coordinators, the VACAR 

South RC Agent may request curtailment of Interchange Schedules to eliminate a 

SOL/IROL exceedance by using the TLR procedure or other appropriately approved 

mechanism. 

 

The VACAR South RC Agent will monitor the required amounts of operating reserves 

provided by the Operating Entities.  Deficient Balancing Authorities will be required to 

replenish reserves when deficiencies are identified.  If necessary, the VACAR South RC 

Agent will assist the Balancing Authorities in the VACAR South area in arranging for 

assistance from neighboring areas (Balancing Authorities, regions, etc.). The VACAR South 

RC Agent will issue Energy Emergency Alerts as appropriate (consistent with the 

procedures referenced in Appendix B: VACAR South Situational Awareness Procedure and 

VACAR South Communications Procedure and Appendix C: Operating Manual for the 

VACAR Reserve Sharing Arrangement).   

 

The VACAR South RC Agent will continuously monitor network facilities of the Operating 

Entities via the tools and processes described in this document and appendices in order to 

maintain the reliability of the BES.  The VACAR South RC Agent working in collaboration 

with the Operating Entities, will identify the cause(s) of any transmission constraints that 

impair the reliability of the Operating Entities’ transmission systems and will notify the 

Operating Entities of the appropriate corrective action according to stated procedures – 

including, but not necessarily limited to,  loading relief (up to and including load shedding), 
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TLR, and implementation of operating guides and temporary operating guides developed 

with, and agreed upon by, the Operating Entities. 

 

The VACAR South RC Agent will communicate start and end times for time error 

corrections to the Operating Entities. The VACAR South RC Agent will ensure all 

Operating Entities are made aware of Geo-Magnetic Disturbance (GMD) forecast 

information and assist as requested in the development of any required response plans. 

 

The VACAR South RC Agent will participate in NERC Hotline discussions, assist in the 

assessment of reliability of the Regions and the Eastern Interconnection, and coordinate 

actions in anticipated or actual emergency situations. The VACAR South RC Agent will 

disseminate information within the VACAR South area.   

 

Each of the Operating Entities as Balancing Authorities will provide frequency data values 

to the VACAR South RC Agent. The VACAR South RC Agent will monitor these 

frequency values (consistent with the procedure referenced in Appendix B: VACAR South 

Situational Awareness Procedure) and coordinate with the Operating Entities and 

neighboring Reliability Coordinators to identify the source of frequency deviations and real-

time trends.  The VACAR South RC Agent will notify the Operating Entities of the actions 

needed to correct the deviations. 

 

The VACAR South RC Agent will coordinate with Reliability Coordinators and the 

Operating Entities as needed to develop appropriate plans to mitigate negative impacts of 

potential, expected, or actual critical operating conditions.  This includes coordination of 

pending generation and transmission maintenance outages in both the operating and 

planning timeframes (consistent with the procedure referenced in Appendix B: VACAR 

South Outage Coordination Procedure).  As part of the coordination necessary to avoid a 

negative impact on grid reliability, the VACAR South RC Agent will notify the Operating 

Entities of the need to cancel or change a scheduled outage of a facility due to system 

reliability issues and the Operating Entities will take corrective actions.  

 

The VACAR South RC Agent will notify impacted Reliability Coordinators of forced 

generators outages, transmission line outages, and other equipment outages within the 

VACAR South area that would impact areas outside of the VACAR South area. 

(Consistent with the procedure referenced in Appendix B: VACAR South Communications 

Procedure and VACAR South RCIS Posting Procedure). 

 

As requested, the VACAR South RC Agent will assist the Operating Entities in arranging 

for assistance from neighboring areas (consistent with the procedure referenced in Appendix 

B: VACAR South Situational Awareness Procedure and VACAR South Emergency 

Operations and Problem Resolution Procedure). 

 

The VACAR South RC Agent will continuously monitor Area Control Error (ACE) for each 

Balancing Authority within the VACAR South area, identify sources of large ACE 

deviations that may be contributing to frequency, time error, or inadvertent problems, and 

notify the appropriate Operating Entity or Operating Entities of the needed corrective 
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action(s), and the Operating Entities will take corrective actions.  If a frequency, time error, 

or inadvertent problem occurs outside of the VACAR South area, the VACAR South RC 

Agent will discuss such problems on the NERC Hotline with other Reliability Coordinators 

(consistent with the procedure referenced in Appendix B: VACAR South Situational 

Awareness Procedure and VACAR South Communications Procedure).    

 

The VACAR South Agent shall be aware of the impact of the operation of  Special 

Protection Systems on inter-area flows. The Operating Entities shall immediately inform the 

VACAR South RC Agent of the status of the Special Protection System including any 

degradation or potential failure to operate as expected (consistent with the procedure 

referenced in Appendix B: VACAR South Communications Procedure). Special Protection 

Systems in the VACAR South area are listed in Appendix D. 

 

The VACAR South RC Agent will notify the Operating Entities of potential transmission 

problems by telephone or other communication means as appropriate. The VACAR South 

RC Agent will notify RCs via RCIS, NERC Hotline, or other means of such problems as 

appropriate.  The VACAR South RC Agent and Operating Entities will conduct operational 

calls to discuss reliability issues.  (Consistent with the procedures referenced in Appendix B: 

VACAR South Communications Procedure,  VACAR South RCIS Posting Procedure and 

the VACAR South Next Day Study Procedure).   
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F. Emergency Operations 
 

The VACAR South RC Agent will work with the Operating Entities to identify and manage 

the system within IROLs. The VACAR South RC Agent will notify the Operating Entities 

of the actions needed to return the transmission system to within the IROL as soon as 

possible, but no longer than TV (30 minutes or less).  Notifications to redispatch generation, 

reconfigure transmission, reduce interchange transactions utilizing the Transmission 

Loading Relief (TLR) procedure if time permits, utilize operating procedures, or reduce 

system demand (up to and including shedding of firm load) to mitigate the exceedance of an 

IROL, to return the system to a reliable state shall be issued as described in Section A.- 

Responsibilities-Authorization.  

The VACAR South RC Agent will notify the Operating Entities to take appropriate actions 

when the VACAR South RC Agent deems that an IROL may be exceeded.  The VACAR 

South RC Agent will coordinate its alert and emergency procedures with other Reliability 

Coordinators (consistent with the procedures referenced in Appendix B: VACAR South 

Communications Procedure; and Appendix C: RC Coordination Agreements). 

In the event the loading of transmission facilities progresses to or is projected to progress to 

a SOL or IROL violation, the VACAR South RC Agent will notify the Operating Entities of 

the need to take necessary action, up to and including shedding firm load, to address the 

violation (consistent with the procedure referenced in Appendix B: VACAR South 

Operating Limits Procedure and VACAR South Communications Procedure).    

When the Interconnection frequency error is excessive, the VACAR South RC Agent and 

the Operating Entities will review relevant information (actual frequency, scheduled 

frequency, Area Control Error, tie line flows, etc.) to determine if the source of the 

frequency error is one of the Operating Entities.  If it is determined that one of the Operating 

Entities is the source of the frequency error, then that Operating Entity will take action, up 

to and including shedding firm load if necessary, to correct the frequency error.  

The VACAR South RC Agent and Operating Entities will address a generation capacity 

shortage/energy emergency alert situation by taking such action, up to and including 

shedding firm load if necessary, as is deemed necessary consistent with the procedures 

referenced in Appendix B: VACAR South Communications Procedure and VACAR South 

Situational Awareness Procedure; and Appendix C: Operating Manual for the VACAR 

Reserve Sharing Arrangement. 

In the event an Operating Entity identifies a potential reliability problem in its own or in 

another Operating Entity’s area, it shall make reasonable efforts to provide notice to the 

other Operating Entity, as applicable, and to the VACAR South RC Agent.  This provision 

shall also include the identification of any Interconnection frequency error. 
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G. System Restoration 
 

The VACAR South RC Agent and the Operating Entities shall be knowledgeable of each 

others’ Restoration Plans and have access to copies of said plans.  The VACAR South RC 

shall review and approve the Operating Entities’ restoration plans as required by the NERC 

Reliability Standards. 

 

The VACAR South RC Agent has access to the “VACAR South RC Restoration Plan”, as 

identified in Appendix B, and will be knowledgeable of this plan.  This is the plan that the 

VACAR South RC Agent, VACAR South RC, Transmission Operators, and Balancing 

Authorities will use in the event of a wide-area problem.  This restoration plan documents 

the responsibilities of those entities during such an event, the synchronization points 

between Transmission Operators and the local procedures that would be used during these 

events. 

 

During system restoration, the VACAR South RC Agent in collaboration with the Operating 

Entities will monitor restoration progress and act to coordinate any needed assistance.  The 

VACAR South RC Agent will serve as the primary contact for disseminating information 

regarding restoration to neighboring Reliability Coordinators and Operating Entities not 

immediately involved in restoration (consistent with the procedure referenced in Appendix 

B: VACAR South Operating Limits Procedure).  The VACAR South RC Agent will assist 

the Operating Entities in re-establishing normal system configuration and coordinate 

communications as required. 
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H. Coordination Agreements and Data Sharing 
 

All of the Operating Entities have reliability agreements with their adjacent systems.  The 

coordination of planning and operating generation and transmission facilities not only 

supports the reliability of the Operating Entities individual systems but also ensures the 

reliability of the VACAR South RC area.   

 

The VACAR South RC maintains reliability coordination agreements with adjacent RCs.  

These agreements address data exchange, coordination of operations, coordination of 

actions to address SOLs/IROLs that cross RC area boundaries, and emergency operations.  

These agreements are listed in Appendix C.  

 

The VACAR South RC Agent and Operating Entities exchange system modeling 

information, SCADA/EMS data, and other significant data (consistent with the procedure 

referenced in Appendix B: VACAR South Reliability Data Specification). 
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I. Facilities  
 

The VACAR South RC Operating Entities agree collectively that the Reliability 

Coordinator function has no assets and no Critical Assets outside of those which are owned 

by each of the VACAR South RC Operating Entity companies.  Likewise, the VACAR 

South RC Agent has no assets and utilizes the assets of the host entity.  

 

The VACAR South RC Agent operates two control centers, which are staffed 24 hours a 

day/7 days a week with NERC RC certified System Operators.  The primary and backup 

facilities for the VACAR South RC Agent utilize the same type systems, have backup 

power supplies, and have fully redundant communications independent of each other. For 

the brief time it would take the VACAR South RC Agent personnel to relocate to the 

backup facility, NERC RC certified System Operators already located at the backup facility 

would continuously monitor the system. Transfer to the backup facility would essentially be 

transparent to other RCs and the Operating Entities as a phone script rolls the VACAR 

South RC Agent’s numbers from the primary to the backup facility.   Once the VACAR 

South RC Agent is in place at the backup facility, a notice would  be posted on the RCIS or 

through other mutually accepted means that the VACAR South RC Agent has relocated to 

the backup facility.  

 

The VACAR South RC Agent has multi-directional communications capabilities between it 

and the Operating Entities and also between it and its neighboring Reliability Coordinator(s) 

for both voice and data exchange to act in addressing a real time emergency condition as 

required to meet reliability needs of the Eastern Interconnection.   

The VACAR South RC Agent has detailed real-time monitoring capability of the VACAR 

South area and sufficient monitoring capability of surrounding Reliability Coordinator areas 

to identify potential or actual SOL or IROL concerns.  The VACAR South RC Agent has 

monitoring systems that provide information that can be easily understood and interpreted.  

Redundant and highly reliable infrastructure exists for:  alarm management and awareness 

systems, automated data transfers, synchronized information systems (consistent with the 

procedure referenced in Appendix B: VACAR South Situational Awareness Procedure). 

The VACAR South RC Agent in collaboration with the Operating Entities monitors BES 

elements (generators, transmission lines, busses, transformers, breakers, etc.) that could 

result in an SOL or IROL being exceeded within the VACAR South RC area.  The VACAR 

South RC Agent monitors both real and reactive power system flows, operating reserves, 

and the status of BES elements that are or could be critical to SOLs and IROLs and system 

restoration requirements within the VACAR South RC area (consistent with the procedure 

referenced in Appendix B: VACAR South Situational Awareness Procedure). 

The VACAR South RC Agent utilizes real-time analysis tools including state estimation, 

pre- and post-contingency analysis capabilities, and wide-area overview displays (consistent 

with the procedures referenced in Appendix B: VACAR South Situational Awareness 

Procedure and VACAR South Guidelines for the Use of Network Applications). 
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The VACAR South RC Agent has provisions for backup facilities (as described above) that 

shall be exercised if the primary (main) monitoring system is unavailable (see the procedure 

referenced in Appendix C -VACAR South RC Agent Specific Procedures.). 

The VACAR South RC Agent has processes and procedures to be used in ensuring control 

of analysis tools utilized, including approvals for planned maintenance (consistent with the 

procedures referenced in Appendix B: VACAR South Situational Awareness Procedure and 

Appendix C – VACAR South RC Agent Specific Procedures.  The VACAR South RC 

Agent has procedures in place to mitigate the effects of analysis tool outages. 

The VACAR South RC Agent receives SCADA information at scan rates and update 

intervals that meets current NERC Reliabilty Standards. 

 

NERC requires the establishment of a data sharing network to facilitate the exchange of 

information needed by System Operators for transmission reliability purposes.  The 

Operating Entities have established and will maintain the necessary telecommunications and 

other facilities required to enable the transfer of data between the Operating Entities and 

other Reliability Coordinators on the data sharing network in accordance with NERC and 

Regional Entity reliability policies, procedures and requirements. The VACAR South RC 

Agent and the Operating Entities have processes for telecommunication outage coordination 

among the Operating Entities and with other Reliability Coordinator (RC) Areas (consistent 

with the procedure referenced in Appendix B: VACAR South Telecommunications  

Procedure).   

 

The VACAR South RC Agent has processes for facility access and emergency evacuation 

(reference Appendix C – VACAR South RC Agent Specific Procedures).  
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J. Staffing 

 

The VACAR South RC Agent is staffed with adequately trained and NERC Certified RC 

System Operators, 24 hours/day, seven days/week.  The VACAR South RC Agent also has 

dedicated staff for emergency preparedness.  The VACAR South RC Agent requires its RC 

System Operators to complete all NERC annual requirements for training and drills using 

realistic simulations of system emergencies, in addition to other training required to 

maintain qualified operating personnel.   

Through ongoing training of staff, use of wide-area visualization technology and utilization 

of system knowledge of the Operating Entities, the VACAR South RC Agent ensures that 

its RC System Operators have a comprehensive understanding of the VACAR South RC 

area and interaction with neighboring RC areas.  

The VACAR South RC Agent System Operators have an extensive understanding of the 

Balancing Authorities, Transmission Operators, and Generator Operators within the 

VACAR South area, such as staff, operating practices and procedures, restoration priorities 

and objectives, outage plans, equipment capabilities and restrictions.   

Protocols to ensure that the best available information at all times is available to the 

VACAR South RC Agent System Operators are defined in the procedures referenced in 

Appendix B: VACAR South Situational Awareness Procedure and VACAR South Next 

Day Study Procedure.  

The VACAR South RC Agent has signed and will adhere to the NERC Reliability 

Coordinator Standards of Conduct.  
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Appendix A – VACAR South RC Operating Entities 
 

The VACAR South RC area includes the territories of the following 

Operating entities:   

Duke Energy Carolinas, LLC  

Duke Energy Progress, LLC 

South Carolina Electric & Gas Company 

South Carolina Public Service Authority 

Cube Hydro Carolinas, LLC 
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Appendix B – VACAR South RC Procedures  
 

 

VACAR South RC Procedures Manual Index 
 

 VACAR South Operating Limits Procedure 

 VACAR South Communications Procedure 

 VACAR South Outage Coordination Procedure 

 VACAR South Guidelines for the Use of EMS Network Applications 

 VACAR South Emergency Operations and Problem Resolution Procedures 

 VACAR South Next Day Study Procedure 

 VACAR South Updating Procedures Procedure 

 VACAR South Situational Awareness Procedure 

 VACAR South RC Restoration Plan 

 VACAR South Telecommunications Procedure 

 VACAR South RCIS Posting Guidelines 

 VACAR South RC Event Reporting Operating Plan 

 VACAR South RC GMD Operating Plan 

 VACAR South Reliability Data Specification 

 VACAR South RC Emergency Operating Plan Review Procedure 
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Appendix C – Additional References 
 

Additional documents/procedures/agreements referenced in this VACAR 

South Reliability Plan: 

 
 VACAR South Reliability Coordination Agreement 

 Operating Manual for the VACAR Reserve Sharing Arrangement 

 NERC Reliability Coordinator Standards of Conduct  

 RC Coordination Agreements with: 

o PJM RC 

o Southeastern RC  

o TVA RC 

 

 

 

VACAR South RC Agent Specific Procedures 

 Critical Application “Tag-Out” Procedures for EMS and Other Critical Applications   

 

 

  



 

 
21 

Appendix D – Special Protection Systems 

 

Special Protection Systems in use in the VACAR South Area 
 

Member TOP Area Special Protection System Description 

Duke Energy Carolinas Conley Switching Station Special Protection System 
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Representatives of the following VACAR South RC Operating Entities have approved 

this VACAR Reliability Plan. 

 

Duke Energy Progress, LLC Duke Energy Carolinas, LLC 

Signature: Signature: 

Printed Name: Printed Name: 

 Date: Date: 

  

South Carolina Electric & Gas South Carolina Public Service Authority 

Signature: Signature: 

Printed Name: Printed Name: 

Date: Date: 

  

Cube Hydro Carolinas, LLC  

 Signature: 

Printed Name: 

Date: 
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    OC Meeting 
June 6-7, 2017 

 

NERC Operating Committee 

 Sub-group Status Report  

 

Group: Resources Subcommittee 

Purpose:  Status Update 

Last Meeting:  April 19-20, 2017 Location: San Antonio, TX  

Duration: 1½ days 

Next Meeting: July 26 – 27, 2017   Location: Vancouver, BC  

Duration: 2 days 

Chair: Troy Blalock, SCE&G  Vice-Chair: Tim Reynolds, WECC 

Pending OC Approval Items:  

The following are documents that are proposed to be approved by the NERC OC for a 45-day 
comment period. 

 Reliability Guideline: Operating Reserve Management 

 Reliability Guideline: Area Control Error Diversity Interchange (ADI) Process 

 Reliability Guideline: Inadvertent Interchange 

The following are documents that are proposed to be approved by the NERC OC. 

 Performance Standard Reference Guideline 

 Operating Manual 
 Retirement of NERC Interchange Reference Guideline 

The RS recommends that the NERC OC approve the following: 

 The NERC OC endorses ERCOT and HQ intention to continue TEC.  In regards to the WI, the 
NERC OC endorses the WI intention to continue use of ATEC and discontinue MTEC.  In 
regards to the EI, the NERC OC endorses for the EI follow the Time Monitoring Reference 
Document and pursue developing a transition plan to be implemented upon the retirement 
of the BAL-004.  

Key Issues for OC Information 

Beginning in July the Working Groups will meet a day in advance of the RS extending the duration 

to three full days.  

The RS Frequency Working Group (FWG) selected M-4 (formerly ALR1-12) and BAL-003-1 

frequency events for December 2016, January 2017, and February 2017 for the Eastern, Texas, 

Western and Quebec Interconnections.   
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Work continues with representatives of all four interconnections to develop a process 

document regarding frequency event selection for BAL-003 and M-4. The document is set to be 

presented to the RS in July. 

RS Inadvertent Interchange Working Group (IIWG) – Chair Hernandez led the discussion on 

retiring the Interchange Reference Guideline (IRG) since most of the information is captured in 

other NAESB document and the RS unanimously approved a motion to retire it. 

Chair Hernandez presented the regional administrators roles and responsibilities and 
incorporated into the Reliability Guideline: Inadvertent Interchange.  The NERC RS approved 
unanimously to be submitted to the NERC OC for posting. 

Chair Hernandez also reported that training occurred with the regional administrators to review 

their roles and responsibilities.  The training was very productive and the administrators 

officially began monitoring on June 1, 2017. 

Reserves Working Group (RWG) — Chair Pruitt presented the Operating Reserve Management 

Guideline for approval by the RS, and was approved unanimously.  Chair Pruitt also mentioned 

that the group will start working on investigating load forecasting issues due to increased DER 

penetration. 

RWG discussed FERC Order 835 that approved BAL-002-2 and recommendations to ensure 

continued collection of DCS data necessary to complete informational filing, for RS performance 

analysis, and SoR Metrics M6 & M7.  

Generator Survey – Hydro Quebec has finished the Generator Survey within its 

Interconnection.  Coordination is currently happening to roll out the survey within the Western 

Interconnection.  After this roll out has been completed the Eastern Interconnection will be 

follow.  WebEx’s with NAGF to Generator Operators to conduct outreach to follow later this 

year.  

BA Performance Data – The RS reviewed the CPS1 and BAAL Data submitted for 1st quarter 

2017.  There was a problem with several BA’s within the western interconnection not knowing 

about the change in the forms to now report additional information.  Additional outreach has 

been performed to bring attention to this change and the need for future reporting. 

The RS reviewed BA BAL-003-1 frequency response performance (FRM) as compared to their 

obligations (FRO) for the 2015 & 2016 operating years and began outreach to BAs that appear 

to have issues meeting their obligations. The RS will review results of the BA outreach at the 

July meeting. 
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Time Error – RS reviewed the four interconnection time error reports for first quarter 2017. All 

manual time error correction for the EI (24) and WI (23) were fast time error corrections. The 

RS is currently trying to explain the steady increase in time error in the EI that appears to 

happen every hour and has conduct some outreach to small number of BA’s. The NERC RS EI 

reps conducted an EI BA WebEx on April 28, 2017, subsequently after the WebEx time 

accumulation has material changed for the better.  ERCOT reported that an ACE offset was 

performed to help slow the number of time error corrections. For the first quarter in 2017, 

ERCOT had no manual time error corrections. The RS will continue to monitor time error, BA’s 

inadvertent balance changes, and mismatches of NIS and NIA between BA’s.  

Quarterly review of ERS Measures – The RS reviewed data/ performance for ERSWG measure 

related to Ramping, Interconnection Inertia and ROCOF.  Julia Matevosjana and Matthew 

Varghese reviewed the Measure 1 Interconnection Inertia Reports. They also gave an update 

and shared their thoughts on the Measure 2 Rate of Change of Frequency (0.5 sec), and Terry 

Bilke discussed the UTK Events. Measure 4 Frequency Response was reviewed by Brad Gordon 

and Matthew Varghese and a discussion on clarifying the charts with normalized scales was 

requested. Chair Blalock reviewed Measure 6 Ramping and said further outreach is 

recommended for some BAs in the EI and the WI. 

Quarterly Review of Interconnection Frequency Performance - Terry Bilke reviewed the 

performance for all the interconnections. Some of the largest RMS1 outliers in each 

Interconnection were selected as a test case to see if the RS can find the underlying 

contributors to the daily frequency variation.  Representatives from each interconnection will 

report back to the RS in the July meeting regarding the causes for these events.  

NAGF Report Review of 2012 -2017 BAL-003 and M-4/ALR-12 Events – Bill Shultz provide 

analysis by interconnection of the most frequent generator trips that have created frequency 

excursions of significance.  Several generators in each interconnections rose to the top of being 

more frequent than others.  The NERC RS requested the NAGF to conduct outreach to those 

outliers and determine if assistance can be provided to minimize. 
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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: March 6, 2017      Location: Atlanta, GA 

Duration: 1 Day 

Next Meeting:  June 5, 2017      Location: San Diego, CA 

Duration: 1 Day 

Bi-Weekly Conference Calls: Wednesdays from 1100 to 1200 (EDT) 

Chair: Hassan Hamdar – FRCC  

Vice-Chair: Rich Hydzik– Avista Corporation 

Pending OC Approval Items:    

 Request OC approval for posting the revised Reliability Guideline: Generating Unit Winter 

Weather Readiness for a 45-day comment period.   

Key issues for OC Resolution: 

 None at this time 

Key Issues for OC Information:   

 Lessons learned summary of additions since last OC meeting. 

 WECC hosted a lessons learned webinar was conducted by the EAS and California ISO on 

March 31st.  The California ISO provided an overview of recent low frequency event that 

highlighted the contributing causes, corrective actions, and lessons learned. The streaming 

video and presentations from this webinar are available on the NERC website. 

 5th Annual Monitoring and Situational Awareness Technical Conference is planned for 

October 3-4, 2017 at the Georgia Power Company Corporate Headquarters located in 

Atlanta, GA.   

 

 

Current Initiatives/ Deliverables:  
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 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 2017 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:  

In December 2016, an EAS member brought the potential conflict in new NERC definition of 

Real-Time Assessments and how it relates to a loss of EMS. The EAS made a request at the OC 

to form a Task Force to discuss how Real-time Assessments are completed when there is a loss 

of EMS, investigate the compliance and reliability concerns, and develop any necessary 

guidance.  

Group’s recurring deliverables:  

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

 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 
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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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OC Meeting 

March 7-8, 2017 

 

NERC Operating Committee 
Sub-group Status Report 

 
Group: Personnel Subcommittee 

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: February 7-9, 2017 Location: San Diego, CA 

Next Meeting: June 20-22, 2017 Location: Atlanta, GA 

 
Chair:  Lauri Jones 
Vice-Chair:  Rocky Williamson 
 
Pending OC Approval Items: NERC CE Manual v. 4.4 

Key Issues for OC Resolution: None 

Key Issues for OC Information: Changes to Rules of Procedure, section 902 Continuing Education 

 
Current Initiatives/Deliverables  

 The PS is working with NERC staff on the implementation, communication and training for the 
new SOCCED platform. 

 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 

 SOCCED Update communication and training plan. 

 A PS task force is working on a long-term strategy regarding the CE Provider workshops. 

 GridEx IV, November 2017 

 
 
 
  



 

 

Continuing Education Program Statistics  
 

 Quarterly        

   
 
 

Total CEH Approved Five Year Trend by Quarter 
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PS Work Plan  

Description Status Due 

Update PS Scope Document (contingent on RoP approval)  TBD 

Draft revision CE Program Manual, v. 4.4 draft manual out for 
comment.  

In Progress Q2 2018 

Develop Adult Learning Principles and Learning 
Objectives sections 

In progress Q3 2016 

Develop instructional delivery methods and evaluation 
methodologies sections 

In progress Q4 2016 

Develop communication and training plan for CE 
manual project 

Not started Q4 2017 

Collate previous work on systems approaches Not started Q4 2016 

Develop Credential Maintenance section Not started Q2 2018 

Implement a multi-reviewer process for questionable course 
submissions. 

Ongoing 
 

Target a reduction in course submission errors and support best 
practices instructional methods  

  

Conduct Provider Workshops across the regions Complete Q4 2016 

Industry Outreach   

Implement communication and training plan for CE 
manual project 

Not started  

Workshop Planning In Progress Pending 
SOCCED 

Transition to PS Member led Workshops Complete Q4 2016 

Deliver SOCCED Training  In Progress Pending 
SOCCED 

Neil Lindgren presented CE Program and SOCCED 
update to IEEE 

Complete 2016 Q4 

John Rymer and Neil Lindgren presented a CE Program 
and SOCCED update to NATF 

Complete 2016 Q3 

PS Member coordination with ERO Regional Entities Complete 2016 Q4 

PS Member emphasis on use/reference to EAS Lessons 
Learned to the industry trainers 

Complete 2016 Q4 

Situational Awareness Reliability Guideline   

Work with EAS and ORS to develop a draft Situational 
Awareness Guideline for System Operators 

Complete Q4 2016 

SA Guideline submitted for 45 day comment period Complete Q4 2016 

Finalize the Situational Awareness Reliability Guideline 
and submit to the OC for approval 

In Progress Q1 2017 

Recruiting new members for the CERP 
 

Ongoing 

Update Nomination form In Progress Q1 2017 

Develop benefits of membership document In Progress Q1 2017 

Deliver Reviewer Workshop Planning Pending 
SOCCED 



 

 

SOCCED Rollout  In Progress  

Support testing and troubleshooting of the SOCCED 
provider interface  

Complete Q4 2016 

Task Force training on new SOCCED Complete Q4 2016 

Outline User Guides for the new SOCCED Complete Q4 2016 

Revise the ILA form  Complete Q4 2016 

Revise the ILA Reviewer checklist Complete Q4 2016 

Develop outline for introductory webinar or video  Complete Q4 2016 

Develop scenarios and documentation for vetting Complete Q4 2016 

End to end vetting of the SOCCED interface Planning Pending 
SOCCED 

External Requests to Group: 
  

Review System Operator Communications Reliability 
Guideline with recommendations to NERC OC 

Complete Q3 2016 

 
 

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. 

 Stay abreast of industry initiatives regarding training programs. 
 

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 

 Provider Application and Renewal User Guide 

 Provider SOCCED Course Generation and Renewal User Guide 

 Provider User Guide for Completing an ILA Form 

 A Trainer’s Guide to the NERC Website 

 



 

 

 

 

Policy Briefing on Reactive Power 
Essential Reliability Services Working Group (May 2017) 

The NERC Planning and Operating Committees jointly created the Essential Reliability Services (ERS) Working Group to identify 

necessary services for reliability of the bulk power system (BPS). The group has been working on these issues since 2014 and 

previously proposed a measure related to reactive power capabilities that are essential for the management of voltage across 

the system (identified as Measure 7 in earlier reports). The original concept was to compile appropriate data on reactive 

capabilities by  balancing authority (BA) and identify informative trends in those capabilities due to changes in the resource 

mix. This briefing summarizes the outcome of work on this measure and describes the path forward. This policy briefing distills 

results from other documents and does not create new findings or recommendations. References and links to the documents 

are provided and these orginal documents should be consulted for additional details when needed. 

Voltage must be controlled to protect system reliability and move power where it is needed during normal operations and 

following system disturbances, and managing reactive power is the means by which system operations maintains the necessary 

voltage levels to ensure reliable operation. However, voltage issues tend to be local in nature, such as in sub-areas of the BPS. 

So, while the importance of reactive power is clear, the question was whether a measure of reactive power capability would 

be logical and useful for developing trends for larger areas such as a BA or interconnection. 

The NERC System Analysis and Modeling Subcommittee (SAMS), with assistance from the NERC Performance Analysis 

Subcommittee (PAS), conducted a proof of concept data collection and subsequent analysis of the proposed Measure 7 data 

and reported their results in February 2017. Their findings show that at the level of a BA, the proposed measure would not 

provide useful, consistent and informative reactive capability trends related to a changing resource mix due to a variety of 

factors. SAMS further believes that the recent FERC Order 827 helps to alleviate BPS-level concerns of reactive deficiency due 

to a changing resource mix by requiring (consistent with earlier recommendations of the ERS Working Group) that all new 

resources connecting to the transmission system must have reactive power capability. 

However, the ERS Working Group’s “Whitepaper on Sufficiency Guidelines” (Chapter 3) discussed the importance of sub-

area treatment for reactive and voltage issues, and NERC SAMS reiterated that reactive power planning practices are best 

applied at a local level. SAMS developed the “Reliability Guideline for Reactive Power Planning” that provides a 

comprehensive overview of reactive power planning techniques and industry best practices. SAMS recommended the use of 

this guideline, in conjunction with interconnection studies, planning assessments and operational studies that are already 

done as part of established NERC planning and operating standards, rather than use of proposed ERS Measure 7. The ERSWG 

agrees and recommends that NERC’s Operating Committee and Planning Committee withdraw ERS Measure 7 from further 

consideration. The ERS Working Group recommends use of the Reliability Guideline for Reactive Power Planning, applied on 

a sub-area basis in conjunction with existing NERC planning and operating standards, to support the reactive power needs 

of the BPS, thereby ensuring sufficiency and reliability with a changing resource mix. 

For Further Information 

Reliability Guideline for Reactive Power Planning (December 2016) is strongly recommended to ensure locally-appropriate 

reactive power capabilities on an ongoing basis. Also refer to Chapter 3 of the ERS Whitepaper on Sufficiency Guidelines. 

Measure 7 Analysis – System Analysis and Modeling Subcommittee (February 2017) provides details on the analysis that lead 

to the recommendations that are described above. 

 

http://www.nerc.com/pa/RAPA/rg/ReliabilityGuidelines/Reliability%20Guideline%20-%20Reactive%20Power%20Planning.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/Measure_7_Analysis_Report.pdf
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Preface  

 
The North American Electric Reliability Corporation (NERC) is a not-for-profit international regulatory authority 
whose mission is to assure the reliability of the bulk power system (BPS) in North America. NERC develops and 
enforces Reliability Standards; annually assesses seasonal and long‐term reliability; monitors the BPS through 
system awareness; and educates, trains, and certifies industry personnel. NERC’s area of responsibility spans the 
continental United States, Canada, and the northern portion of Baja California, Mexico. NERC is the electric 
reliability organization (ERO) for North America, subject to oversight by the Federal Energy Regulatory Commission 
(FERC) and governmental authorities in Canada. NERC’s jurisdiction includes users, owners, and operators of the 
BPS, which serves more than 334 million people.  
 
The North American BPS is divided into the eight Regional Entity (RE) boundaries, as shown in the map and 
corresponding table below.  

 
 
The Regional boundaries in this map are approximate. The highlighted area between SPP and SERC denotes overlap as some 
load-serving entities participate in one Region while associated transmission owners/operators participate in another. 
 

FRCC Florida Reliability Coordinating Council 

MRO Midwest Reliability Organization 

NPCC Northeast Power Coordinating Council 

RF Reliability First  

SERC SERC Reliability Corporation 

SPP RE Southwest Power Pool Regional Entity 

Texas RE Texas Reliability Entity 

WECC Western Electricity Coordinating Council 
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Executive Summary 

 
This report contains the ERO analysis of the system disturbance that occurred in the Southern California area on 
August 16, 2016 initiated by the Blue Cut fire. This report was prepared by a NERC/WECC Joint Task Force that 
was assembled by the NERC Operating Committee (OC) to analyze this disturbance, determine the causes, and 
develop key findings and recommendations for the industry. The goal is to ensure that occurrences such as this 
one are mitigated in this same area as well as other areas of the North America BPS. 
 
On August 16, 2016 at 1036 PDT, the Blue Cut fire began in the Cajon Pass, just east of Interstate 15. The fire 
quickly raced toward an important transmission corridor which is comprised of three 500 kV lines owned by 
Southern California Edison (SCE), and two 287 kV lines owned by Los Angeles Department of Water and Power 
(LADWP). By the end of the day, the SCE transmission system experienced thirteen 500 kV line faults and the 
LADWP system experienced two 287 kV faults as a result of the fire. Four of these fault events resulted in the loss 
of a significant amount of solar photovoltaic (PV) generation. The most significant event related to the solar PV 
generation loss, occurred at 1145 PDT and resulted in the loss of nearly 1,200 MW. There were no solar PV facilities 
de-energized as a direct consequence of the fault event, rather the facilities ceased output as a response to the 
fault on the system.  
 
Summary of key findings and recommendations from the report:  

 Inverters that trip instantaneously based on near instantaneous frequency measurements are susceptible 
to erroneous tripping during transients generated by faults on the power system. Manufacturers of 
inverters, that experienced this type of tripping during the event, have recommended a change in their 
inverter settings to avoid this erroneous tripping. This change is adding a time delay to their frequency 
tripping. This will allow the inverter to “ride through” the transient/distorted waveform period without 
tripping. Solar development owners and operators involved in this event, are working with their inverter 
manufacturers, CAISO and SCE to develop a corrective action plan for implementation of changes to 
inverter parameters. 

 The majority of currently installed inverters are configured to momentarily cease current injection for 
voltages above 1.1 per unit or below .9 per unit. In the reported event, some inverters that went into 
momentary cessation mode, returned to pre-disturbance levels at a slow ramp rate. Inverters that 
momentarily cease output for voltages outside their continuous operating range should be configured to 
restore output with a delay no greater than five seconds. NERC should review PRC-024-2 to determine if 
it needs to be revised to indicate that Momentary Cessation of inverter connected resources is not 
allowed within the “no trip” area of the voltage curves. 

 A NERC Alert should be issued to the NERC registered GOS and GOPs to ensure they are aware of the 
recommended changes to inverter settings and alert them of the risk of unintended loss of resources. This 
Alert should include a recommendation for Balancing Authorities (BAs) and Reliability Coordinators (RCs) 
to assess the reliability risk of solar PV Momentary Cessation and take appropriate measures. NERC should 
review PRC-024-2 to determine if it needs to be revised to add clarity that outside the frequency curves is 
a “may trip” area (if needed to protect equipment) and not a “must trip” area and to determine if there 
should be a required delay for the lowest levels of frequency to ensure transient/distorted waveform “ride 
through”.  

 In depth analysis of momentary cessation with higher penetrations of inverter connected resources is 
needed to determine if that should be allowed for voltages less than 0.9 per unit or greater than 1.1 per 
unit. More detailed benchmarking studies and analysis should be performed by the ERO Enterprise and 
affected BAs to determine the extent to which these potential resource loss events caused by momentary 
cessation or tripping could pose a reliability risk. NERC should communicate findings and 
recommendations in this area to the industry, regulators, and other venues.  
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This disturbance event analysis highlighted potential risks to BPS reliability. With the proliferation of solar 
development in all interconnections across North America, the results of this disturbance analysis needs to be 
widely communicated to the industry highlighting the present potential for widespread solar resource loss during 
transmission faults on the power system. The NERC advisory, along with further study and outreach, will assist 
the industry in taking steps to resolve this issue and ensure interconnection reliability. 

 
The task force included members from NERC, WECC, FERC, affected registered entities involved in the event, 
industry subject matter experts in the area of inverter-based resources, and inverter manufacturer 
representatives. The group was formed to capitalize on the technical expertise of all of these organizations. Data 
and information about the event were gathered from the affected registered entities involved in the disturbance, 
which was instrumental to the successful and timely completion of this analysis. This report uses terminology that 
is aligned with the latest draft of IEEE 15471, which is currently under revision and will also assist in addressing 
this issue. 
 

                                                           
1 IEEE 1547 Standard for Interconnecting Distributed Resources with Electric Power Systems 

http://grouper.ieee.org/groups/scc21/1547/1547_index.html  

http://grouper.ieee.org/groups/scc21/1547/1547_index.html
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Introduction 

 
On August 16, 2016 at 1036 PDT, the Blue Cut fire began in the Cajon Pass, just east of Interstate 15. The fire 
quickly raced toward an important transmission corridor which is comprised of three 500 kV lines owned by 
Southern California Edison (SCE), and two 287 kV lines owned by Los Angeles Department of Water and Power 
(LADWP). Figure 1 shows a high-level map of the affected area and location of the Blue Cut fire and transmission 
fault event. 
 

 

Figure 1: Map of the Affected Area and Blue Cut Fire Location 
 
By the end of the day, the SCE transmission system experienced thirteen 500 kV line faults and the LADWP system 
experienced two 287 kV faults as a result of the fire. Four of these fault events resulted in the loss of a significant 
amount of solar photovoltaic (PV) generation. 
 
The most significant event, at 1145 PDT, resulted in the loss of nearly 1,200 MW of solar PV generation. This value 
was determined from SCE’s SCADA system, which has a sampling rate of approximately 1 sample/4 seconds. It is 
possible that there was a larger loss of resource that was not captured due to the SCADA sampling rate. There 
were no solar PV facilities de-energized as a direct consequence of the fault event. Rather, the facilities ceased 
output as a response to the fault on the system. SCE analyzed the net load response and determined that no 
noticeable amount of distributed energy resources (DERs)2 tripped due to the fault on the BPS; this analysis 
focused solely on the solar PV generation connected to the BPS. 
 
The Western Interconnection frequency reached a nadir3 of 59.867 Hz and recovered in approximately seven 
minutes. 
 

                                                           
2 DERs, in this statement, are referring to resources connected at the distribution voltage level 
3 The lowest point of the curve 
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Figure 2: Western Interconnection Frequency during Fault 
 
Based on information provided by the inverter manufacturers, solar development owners and operators, SCE and 
the California Independent System Operator (CAISO), it was determined that the largest percentage of the 
resource loss (~700 MW4) was attributed to a perceived, though incorrect, low system frequency condition, to 
which the inverters responded by “tripping” (cease to energize and not return to service for a default duration of 
five minutes or later). The perceived low frequency was due to a distorted voltage waveform caused by the 
transients generated by the transmission line fault. The inverters were configured to trip in 10 milliseconds for 
frequencies less than or equal to 57 Hz. The curve data points section of PRC-024-2 indicates an instantaneous 
trip for frequencies less than or equal to 57 Hz for the Western Interconnection. This has led to many inverter 
manufacturers believing that they “must trip” instantaneously for that level of frequency.  
 
The second largest significant contributor (~450 MW) was determined to be inverter “Momentary Cessation” due 
to system voltage reaching the low voltage ride through setting of the inverters. Momentary Cessation is when 
the inverter control ceases to inject current into the grid while the voltage is outside the continuous operating 
voltage range of the inverter. The inverter remains connected to the grid, but temporarily suspends current 
injection. When the system voltage returns within the continuous operating range, the inverter will resume 
current injection after a short delay (typically 50 milliseconds, or msec, to one second)5 and at a defined ramp 
rate6. Some organizations/inverter manufacturers refer to this operation as “ride through” or “Momentary 
Cessation”, which is fundamentally different than the conventional understanding of the term “ride through”. . In 
the August 16th ~1,200 MW loss event, many inverters momentarily ceased current injection. The time to return 
to pre-disturbance values (Restoration of Output) was a ramp of approximately two minutes. (11:45:15 to 
11:47:15) See Figure 3.  
 

                                                           
4 All MW loss quantities in this report are based on SCADA measurements. SCADA measurement scan rates are typically greater than two 

seconds. Due to the quick time in which inverter Momentary Cessation and Restore Output can occur, coincident with a fault, some of 
those occurrences could be missed by SCADA measurements. As such, the MW loss values in this report could be lower than what actually 
occurred during the events. Additionally, there could be events that are overlooked because SCADA does not register any losses for that 
event. 
5 These are the default settings of the inverter 
6 Some inverters have a settable ramp rate. Others have a fixed ramp rate that is not easily configurable. 
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Figure 3: SCE Solar Resource Output SCADA Graph 
 
Inverters have three basic modes of operation, Continuous Operation, Momentary Cessation and Trip. 

 Continuous Operation: an operating mode, where they are actively injecting current into the grid.  

 Momentary Cessation: a mode where they have momentarily ceased injecting active current into the grid, 
but remain electrically connected. This mode is triggered by abnormal system voltages (< 0.9 or > 1.1 per 
unit).  

 Trip mode (Cease to Energize): A mode where they have ceased injecting current and will delay returning 
to service. (typically a five minute delay) They may also mechanically disconnect the inverter from the 
grid.  

 
Some inverter manufacturers and Generator Owners have interpreted the “no trip” area of the PRC-024-2 curves 
to allow Momentary Cessation. Some Transmission Service Providers include in their Generator Interconnection 
Agreements, language that allows Momentary Cessation during voltages less than 0.9 per unit or above 1.1 per 
unit. This contributes to the belief that Momentary Cessation is allowed in the PRC-024-2 “no trip” area. 
 
The third largest amount of loss was approximately 100 MW that tripped on inverter DC overcurrent protection 
after starting the Momentary Cessation operation. The exact cause of those inverters tripping has not been 
determined and is still under investigation by the manufacturer. 
 
Of the two types of interruption, tripping and Momentary Cessation, tripping is the most impactful as it removes 
the resource from the interconnection for approximately 5 minutes. If Momentary Cessation is restored quickly, 
the frequency decline is less severe than an equivalent MW amount of tripping. 
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Key Findings and Recommendations 

 Inverters that trip instantaneously based on near instantaneous frequency measurements are susceptible 
to erroneous tripping during transients generated by faults on the power system. Manufacturers of 
inverters, that experienced this type of tripping during the event, have recommended a change in their 
inverter settings to avoid this erroneous tripping. This change is adding a time delay to their frequency 
tripping. This will allow the inverter to “ride through” the transient/distorted waveform period without 
tripping. Solar development owners and operators involved in this event, are working with their inverter 
manufacturers, CAISO and SCE to develop a corrective action plan for implementation of changes to 
inverter parameters. 

 NERC should review PRC-024-2 to determine if it needs to be revised to add clarity that outside the 
frequency curves is a “may trip” area (if needed to protect equipment) and not a “must trip” area. 
NERC could also explore an alternative approach that accomplishes this desired performance.  

 NERC should review PRC-024-2 to determine if there should be a required delay for the lowest levels 
of frequency to ensure transient/distorted waveform “ride through”. NERC could also explore an 
alternative approach that accomplishes this desired performance.. 

 The majority of currently installed inverters are configured to momentarily cease current injection for 
voltages above 1.1 per unit or below .9 per unit. Default settings for inverters are from instant to 1 sec for 
Restore Output delay and a 10% to 134% per second ramp rate. In the August 16th event, some inverters 
that went into Momentary Cessation mode, returned to pre-disturbance levels at a slow ramp rate. 

 Inverters that momentarily cease output for voltages outside their continuous operating range, 
should be configured to restore output with a delay no greater than five seconds. 

 NERC should review PRC-024-2 to determine if it needs to be revised to indicate that Momentary 
Cessation of inverter connected resources is not allowed within the “no trip” area of the voltage 
curves. If Momentary Cessation is not allowed, the Standard should be revised to reflect what type of 
current should be injected and at what level during low voltage periods. One possible option is to 
consider a voltage droop curve. NERC could also explore an alternative approach that accomplishes 
this, such as a new Standard for inverter connected resources ride through.  

 In depth analysis of Momentary Cessation with higher penetrations of inverter connected resources needs 
to continue to determine if that should be allowed for voltages less than 0.9 per unit or greater than 1.1 
per unit. If current injection is required, the analysis should determine what type of current (active or 
reactive) should be injected at what voltage levels. 

 This disturbance analysis highlighted potential risks to reliability that require industry notification and 
attention. With the proliferation of solar development in all interconnections, the results of this 
disturbance analysis needs to be widely communicated to the industry to alert them of the potential for 
widespread solar resource loss during transmission faults on the power system.  

 A NERC Advisory should be issued to the industry to ensure they are aware of the recommended 
changes7 to inverter settings and alert them of the risk of unintended loss of resources. This Advisory 
should include a recommendation for Balancing Authorities (BAs) and Reliability Coordinators (RCs) 
to assess the reliability risk of solar PV Momentary Cessation and take appropriate measures. 

 Since frequency control is an interconnection-wide concept, a resource loss either from momentary 
cessation or inverter tripping can impact BAs across the BPS. More detailed benchmarking studies and 
analysis should be performed by the ERO Enterprise and affected BAs to determine the extent to 
which these potential resource loss events caused by momentary cessation or tripping could pose a 

                                                           
7 Delay on frequency tripping and maximum delay, minimum ramp rate for Momentary Cessation Restore Output 
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reliability risk. Once a more detailed quantification of potential impact has been determined, including 
the amount of momentary cessation and/or tripping as well as the inverter-based resources’ return 
from these conditions, the NERC Resources Subcommittee should consider whether any adjustments 
to the Resource Loss Protection Criteria are needed to protect interconnection frequency stability. 
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Event Summary  

 
On August 16, 2016, the Blue Cut fire caused thirteen 500 kV line faults and two 287 kV line faults. Figure 4 shows 
the utility-scale solar PV output throughout that day. It was an otherwise relatively clear summer day in the 
Southern California region, making the distinction of these events and the loss of solar PV generation more 
pronounced. 
 

 

Figure 4: Utility-Scale Solar PV Output in SCE Footprint on August 16, 2016 
 
All of these faults cleared normally, with roughly the same fault clearing time and fault magnitude. Of the 15 faults, 
four caused a loss of PV generation as shown in Table 1. Event #1 was particularly impactful because of the 
widespread loss of 1,178 MW of PV generation. Approximately 66 percent of the generation lost in that event 
recovered within about five minutes. Three PV plants had a sustained loss of 400 MW that did not return until the 
following day reportedly due to a curtailment order from the BA. Figure 4 shows the reduction in solar output for 
the four events on August 16th. It is also noteworthy to point out that the solar production did not return to its 
pre-disturbance level after the 1145 PDT event. This was largely due to curtailments issued to the solar 
developments after the event due to the transmission outage(s). It is possible that the subsequent three events 
could have had larger resource losses if those curtailments had not been in place. 
 

Table 1: Solar Photovoltaic Generation Loss 

# Date/Time Fault Location Fault Type 
Clearing Time 

(cycles) 
Lost Generation 

(MW) 
Geographic 

Impact 

1 
8/16/2016 

11:45 
500 kV line 

Line to Line 
(AB) 

2.49 1,178 Widespread 

2 
8/16/2016 

14:04 
500 kV line 

Line to 
Ground (AG) 

2.93 234 
Somewhat 
Localized 

3 
8/16/2016 

15:13 
500 kV line 

Line to 
Ground (AG) 

3.45 311 Widespread 

4 
8/16/2016 

15:19 
500 kV line 

Line to 
Ground (AG) 

3.05 30 Localized 

 
The August 16th event illuminated the issue of inverter disconnects during faults. Now aware of the potential for 
this action, SCE/CAISO discovered that this was not an isolated incident. Including the August 16th events, 
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SCE/CAISO has determined that this type of inverter disconnect has occurred eleven times between August 16, 
2016 and February 6, 2017 as shown in Table 2.  
 

Table 2: Fault Event Information 

# Date/Time 
Fault 

Location 
Fault Type 

Clearing Time 
(cycles) 

Lost Generation 
(MW) 

Geographic 
Impact 

1 
08/16/2016 

11:45 
500 kV line 

Line to Line 
(AB) 

2.49 1,178 Widespread 

2 
08/16/2016 

14:04 
500 kV line 

Line to 
Ground (AG) 

2.93 234 
Somewhat 
Localized 

3 
08/16/2016 

15:13 
500 kV line 

Line to 
Ground (AG) 

3.45 311 Widespread 

4 
08/16/2016 

15:19 
500 kV line 

Line to 
Ground (AG) 

3.05 30 Localized 

5 
09/06/2016 

13:17 
220 kV line 

Line to 
Ground (AG) 

2.5 490 Localized 

6 
09/12/2016 

17:40 
500 kV line 

Line to 
Ground (BG) 

3.04 62 Localized 

7 
11/12/2016 

10:00 
500 kV CB 

Line to 
Ground (CG) 

2.05 231 Widespread 

8 
02/06/2017 

12:13 
500 kV line 

Line to 
Ground (BG) 

2.97 319 Widespread 

9 
02/06/2017 

12:31 
500 kV line 

Line to 
Ground (BG) 

3.01 38 Localized 

10 
02/06/2017 

13:03 
500 kV line 

Line to 
Ground (BG) 

3.00 543 Widespread 

11 
05/10/2017 

10:13 
500 kV line unknown unknown 579 

Somewhat 
Localized 

 
Knowing that this was not an isolated incident and considering the rapid increase in solar installations in the CAISO 
Balancing Authority Area, it was determined that these types of inverter disconnect events could be a potential 
reliability risk that needed to be analyzed and mitigated. 
 

Background 
Impacted Area 
The loss of generating resources impact the Interconnection in which the resources reside. A balance between 
generation and load is needed to maintain interconnection frequency near a nominal value of 60 Hz. The 
interconnection is comprised of BAs that balance generation and load within their individual BA Areas (BAAs). 
Based on real time contingency analysis, the BAs plan for resource loss contingencies by having enough resources 
in reserve to cover their Most Severe Single Contingency (MSSC). During a resource loss, the interconnection will 
arrest the frequency decline (due to load/resource imbalance) by deploying automatic primary frequency 
responsive reserves. The frequency will settle at a value lower than nominal frequency after this arresting period. 
The BA who experienced the resource loss then has to deploy their contingency reserves within their Balancing 
Area to recover the frequency back to nominal. If there is widespread loss of resources during a single transmission 
fault, that loss may exceed the MSSC of the Interconnection and/or BA. Resource losses greater than the MSSC, 
could trigger underfrequency load shedding (UFLS). As such, widespread losses of resources need to be avoided. 
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The Balancing Area that this event occurred in is the CAISO Balancing Area. (See Figure 5) The CAISO Balancing 
Area has experienced the most rapid growth of solar PV resources in the recent past. CAISO has recorded a peak 
of 9,800 MW of utility scale solar8 PV generation within their Balancing Area. During light load days, they have 
experienced 47 percent of the area load served by utility scale solar. As can be seen, this widespread disconnection 
of inverter connected resources is a significant concern for CAISO. Additionally, with the proliferation of solar in 
many Balancing Areas across the North America, this issue needs to be resolved to ensure interconnection 
reliability. 
 

 

Figure 5: California Balancing Authority Area 

                                                           
8 Utility scale solar does not include residential rooftop solar 
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Inverter Loss Details 

 

Initiating Fault 
During faults on the transmission system, the normally sinusoidal voltage and current waveforms may undergo 
instantaneous phase shifts, a sag in transmission voltage, and harmonic distortion. Figure 6 shows the three-phase 
voltage waveform from the disturbance. 
 

 

Figure 6: Disturbance Waveforms 
 
This instantaneous phase shift in the waveform is often referred to as “phase jump”. This “phase jump” and 
distortion of the sine wave can create near instantaneous large deviations in calculated frequency. This 
phenomenon is amplified during phase to phase (LL) faults as the two faulted phases have a phase jump as they 
pull toward each other. As electrical distance from the fault increases, the phase jump will be less pronounced. 
The analysis of events from August 16th showed that the most significant loss was in response to a LL fault. 
However, as can be seen in Table 2, there have been significant losses in response to single line to ground (SLG) 
faults also. Table 2 shows that all of the faults were cleared in less than 3.5 cycles (58.3 msec). And for the most 
significant event, the fault was cleared in 2.5 cycles (41.7 msec). See Figure 7. 
 

 

Figure 7: Oscillography Record of the 500 kV Fault 
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Analysis and Findings 
The analysis revealed that the largest percentage of inverter loss (~700 MW) was due to the inverter Phase Lock 
Loop (PLL) control detecting a frequency less than 57Hz and initiating an instantaneous inverter trip. FNET 
(Frequency Measuring Network) data from this disturbance (see Figure 8) showed that the Western 
Interconnection frequency did not actually reach 57Hz and the lowest recorded frequency only dropped to 59.867 
Hz before arresting and recovering. Near instantaneous frequency change measurement of localized fault voltage 
waveforms does not represent the true “system” frequency. To ensure a more accurate representation of system 
frequency measurement is used for inverter controls a minimum delay for frequency detection, and/or filtering 
should be implemented. 
 

 

Figure 8: FNET Data for Large Resource Loss Event (August 16, 2016) 
 
The inverter manufacturers used Digital Fault Recorder (DFR) records of the point-on-wave data from the 
disturbance, collected from transmission substations that captured the fault, to play back into their inverters as a 
simulation. The inverter response from the simulations showed that one particular inverter model indicated the 
frequency, as measured by the PLL, was much lower than the actual system frequency. The indicated frequency 
was very close to the configured 57Hz underfrequency trip setting. It was determined that the PLL detected 
frequency during the transient and acted instantaneously to trip for frequency below 57Hz (or above 63Hz). Once 
the inverters tripped, they are set to verify the inverter terminal voltage and frequency are within normal 
operating limits for about five minutes before automatically returning to service. This is a recommendation of IEEE 
1547 to which distribution-connected inverters must comply. This inverter manufacturer and CAISO have agreed 
to implement a five second delay for underfrequency tripping and a two second delay for overfrequency tripping 
to insure against unintended tripping. Further, they have agreed to a 150 second restarting delay after tripping to 
mitigate the impact of a future event that may cause tripping. They are working with the solar development 
owners to develop a corrective action plan for implementation of these changes. 
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The second largest loss of resource (~450 MW) was due to Momentary Cessation caused by low voltage. Many of 
the transmission-connected inverters in service are configured to momentarily cease current injection for voltages 
less than 0.9 per unit or greater than 1.1 per unit They resume current injection very quickly after the system 
voltage returns to a value between 0.9 and 1.1 per unit The inverter will then ramp up to their currently available 
power at a configurable ramp rate. During the disturbance, approximately 450 MW of inverters momentarily 
ceased to inject current for low voltage. Then, over a period of approximately two minutes, they ramped back to 
pre-disturbance levels. 
 
Now knowing that most currently installed inverters momentarily cease current injection during low voltage 
periods, the task force was concerned with the impact that Momentary Cessation could have on the 
interconnection with respect to frequency decline during a transmission line fault. A small sub-group of the task 
force undertook simulations to determine the risk and determine minimum times for inverters to restore output 
to avoid frequency excursions that would approach UFLS. The group performed simulations of inverter 
Momentary Cessation and tripping scenarios under high penetrations of solar PV in the California region. 
Sensitivity analysis was performed to determine the Momentary Cessation and restore output characteristics that 
would mitigate any near-term reliability impacts for the BPS in the Western Interconnection. The goal was to 
provide a rough quantification of (1) the amount of resource loss due to solar PV Momentary Cessation that could 
be experienced due to a transient low voltage condition, (2) the Western Interconnection frequency response 
characteristic under these scenarios, and (3) time to triggering the first stage UFLS to understand any potential 
future performance requirement considerations. The simulations showed that approximately 7200 MW of 
inverter busses could see a voltage less than 0.9 per unit for a transmission fault. The group then ran simulations 
with those inverters restoring output at different ramp rates. It was determined that the maximum delay to 
Restore Output to pre-disturbance levels should be five seconds. The sub-group determined that these 
conservative limits would provide enough margin to ensure UFLS would be avoided for Momentary Cessation of 
inverters in response to transmission faults. A full description of the simulations can be found in Appendix 1 of 
this report. 
 
Continued analysis needs to be performed with respect to Momentary Cessation of inverter connected resources 
in response to voltage excursions. As higher penetrations of inverter connected resources are connected and 
serving load, the impact of a large amount of utility scale transmission connected resource ceasing to provide 
power during voltages less than 0.9 per unit or above 1.1 per unit should be fully understood. If it is determined 
that current injection is required, it needs to be determined when reactive current should be injected.  
 
Going forward, any inverters that are connected to the grid should have the capability to continuously inject active 
or reactive current during abnormal voltages. Then, if it is determined that continuous current injection is 
required, those inverters will already have the capability to do that. 
 
It has been indicated by at least one manufacturer, that a large percentage of their currently installed inverters 
(40%) would need major modification or possibly replacement to not momentarily cease current injection for 
voltages below 0.9 per unit. Providing current during a voltage dip is a function of software (control algorithms, 
PLL settings and sensitivity, etc.) and hardware (control power supplies, analog inputs, etc.) Legacy inverters from 
different manufacturers may have different limitations in providing current during voltage excursions below 0.9 
per unit. In some cases the hardware may not be compatible, in other cases new software will have to be 
developed and tested. In many cases new design personnel may have to pick up, analyze and build on the original 
designs. Dismantled test labs that were used to certify the inverter five years ago, may have to be built again. 
Additionally, there are some inverters in service whose manufacturer is no longer in business. Due to these 
obstacles, replacement of the inverter may be the only option. If the inverter happens to be using a DC voltage 
that is no longer available, an entire reconfiguration of the PV panels would be required to accommodate the 
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different DC voltage. These limitations should be considered before requiring legacy facilities to continuously 
inject current during abnormal voltages. 
 
Approximately 100 MW of solar resources tripped on inverter DC overcurrent protection after starting the 
Momentary Cessation operation. The exact cause of those inverters tripping has not been determined and is still 
under investigation by the manufacturer. Once the root cause is found, the manufacturer should take the 
appropriate steps to ensure there are no reoccurrences in the future. 
 

Discussion of Contributing Factors 
There are two predominant industry standards that relate to inverter operation. NERC Reliability Standard PRC-
024-2 and IEEE Std. 1547.  
 
NERC PRC-024-2 outlines voltage and frequency relay setting requirements for generating resources that are 
classified as BES (this includes synchronous and asynchronous resources). The PRC-024-2 standard went into effect 
on June 1, 2016. IEEE 1547 is a standard that applies to inverters connecting to the distribution system. That 
standard was created in 2003 and was modified in 2014 to permit ride through. Major revisions have been 
completed by the IEEE P1547 Working Group9, and balloting of this IEEE Working Group’s proposed revised IEEE 
1547 standard is scheduled to begin before end of May 2017, and will proceed through the summer. This proposed 
revision to IEEE 1547 includes the 2014 amendment changes to the current IEEE 1547-2003 standard, plus, adds 
other relevant aspects to this Task Force’s areas of interest, including: 

 Removes of the existing 10 MW limitation 

 Adds minimum reactive power capacity – kW to kVA ratings 

 Adds minimum VAR controls mode capabilities 

 Adds minimum Ride Through for defined system voltage and frequency deviation and durations 

 Adds frequency responsive attributes, for response to abnormal system frequencies 

 Updates or adds new definitions for many relevant terms, including cease to energize, trip 

 Adds requirements for minimum measurement accuracy  
 
The specifics, e.g. minimum VAR/PF values, ride through limit values, are contingent on the pending balloting and 
comment resolution process, for approval of the proposed revision to IEEE 1547. The information provided by this 
Task Force report is timely for IEEE P1547 Working Group’s consideration in making final comment resolution edits 
to the pending full revision of IEEE 1547. 
 
Additionally, there are other items that influence the inverter operating capabilities. Underwriter Laboratories 
(UL) 1741, specifies testing requirements to obtain the UL 1741 certification. And, the state of California has 
implemented its CA Rule 21 that dictates, within the state of California, requirements for inverters connecting to 
the distribution system. This CPUC-approved tariff rule used by CA Investor Owned Utilities, and which is 
applicable to retail electric customer resources, was updated to add the Phase II recommendations of the CA 
Smart Inverter Working Group10 (SWIG Ph. II). The SWIG Ph. II ‘Smart Inverter’ functions include ride through. UL 
has added a supplement to UL 1741 (UL-1741 SA)11 to include these recent updated CA Rule 21 requirements, to 
the UL 1741 test-based certification of key IEEE 1547 requirements. 

                                                           
9 http://grouper.ieee.org/groups/scc21/1547_revision/1547revision_index.html 
10 http://www.energy.ca.gov/electricity_analysis/rule21/ 
11http://www.ul.com/newsroom/pressreleases/ul-launches-advanced-inverter-testing-and-certification-program/ 

http://grouper.ieee.org/groups/scc21/1547_revision/1547revision_index.html
http://www.energy.ca.gov/electricity_analysis/rule21/
http://www.ul.com/newsroom/pressreleases/ul-launches-advanced-inverter-testing-and-certification-program/
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In addition to these standards, Generator Interconnection Agreements (GIA) also govern generator operation. 
GIAs are documents that are executed between the Transmission Service Provider, the GO and sometimes the 
BA12. These agreements routinely provide language that provide requirements with respect to generator 
operation. GIAs are specific to each generator interconnection and can be different for each individual 
interconnection.  
 
The PRC-024-2 standard that went into effect June 1, 2016 is a protective relay setting standard. It prescribes that 
protective relays that trip for under/over voltage and frequency be set “such that generating units remain 
connected during defined frequency and voltage excursions.” PRC-024-2 uses language that is more common for 
conventional synchronous rotating AC generators with traditional protective relays. Inverter -based resources do 
not typically use traditional protective relays and they operate very differently than conventional synchronous 
rotating AC machines. At a high level, inverters have three operating modes:  

 Continuous Operation: an operating mode, where they are actively injecting current into the grid.  

 Momentary Cessation: a mode where they have momentarily ceased injecting active current into the grid, 
but remain electrically connected. This mode is triggered by abnormal system voltages (< 0.9 or > 1.1 per 
unit).  

 Trip mode (Cease to Energize): A mode where they have ceased injecting current and will delay returning 
to service. (typically 5 minute delay) They may also mechanically disconnect the inverter from the grid.  

 
PRC-024-2 specifies a “No Trip” area for voltage and frequency excursions. Solar development owners and inverter 
manufacturers have articulated that they do not treat the “No Trip” area as a “No Momentary Cessation” area 
and may use Momentary Cessation within the “No Trip” area. PRC-024-2 should be reviewed to see if specific 
language is needed to indicate that the “No Trip” area refers to mandatory continuous current injection. For grid 
stability/reliability, especially with increasing penetrations of inverter connected resources, it may be critical that 
Momentary Cessation not occur in the No Trip” area. In addition, the use of “instantaneous trip” in the tables in 
the PRC-024-2 Standard have led solar development owners and inverter manufacturers to believe that outside 
of the “No Trip” area is a required “Must Trip” area. PRC-024-2 should be modified to reflect that outside of the 
“No Trip” area of the curves is not a required “Must Trip” area. See Figures 9 and 10. 
 

 

                                                           
12 CAISO has recently adopted 3 party GIAs between: (1) Generator Owner (2) Transmission Owner and (3) the CAISO. 
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Figure 9: PRC-024-2 Frequency and Voltage Ride Through Curves 
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Figure 10:PRC-024-2 Frequency T rip Tables 
 
Some solar PV plants in the CAISO area have GIAs which specify provisions for Asynchronous Generators 
(inverters). The GIA states: “An Asynchronous Generating Facility shall remain online for the voltage disturbance 
caused by any fault on the transmission grid …” and “Remaining on-line shall be defined as continuous connection 
between the Point of Interconnection and the Asynchronous Generating Facility’s units, without any mechanical 
isolation. Asynchronous Generating Facilities may cease to inject current into the transmission grid during a fault.” 
GIAs that are in conflict with NERC Standards create confusion for GOs.  
 
The IEEE 1547 standard recommends certain operating characteristics for distribution connected resources. In the 
past, one of the main concerns for distribution connected generation was islanding. This emphasis on anti-
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islanding led to a large amount of the operating criteria in the currently approved 154713 to be contrary to ride 
through requirements of the BES. While existing IEEE 1547 and PRC-024-2 cover distinctly different jurisdictions, 
the requirements are inherently in conflict with each other. The philosophy for distribution connected generation 
has changed in the recent past to put more emphasis on ride through and smart inverter type technology. These 
revised philosophies are now in line with the intent of NERC PRC-024-2 with regards to ride through capability and 
voltage support. If the revised IEEE 1547 goes into effect without major changes, the ride through requirements 
of IEEE 1547 will be in alignment with PRC-024-2. 
 
Many inverter manufacturers are using IEEE 1547-2003 standard requirements, originally meant for generators 
less than 10 MW and connected to the distribution system, as a default for control settings for inverters connected 
to the BES. Further, GOs are supporting this as the GOs are being required to obtain a UL listing for their 
equipment. Underwriter Laboratories UL 1741 testing requirements reference a large number of IEEE 1547 
recommendations. In order to achieve UL 1741 certification, the inverter must demonstrate that it meets these 
recommendations from the existing IEEE 1547. UL 1741 is currently referencing the existing IEEE 1547 standard 
that is in conflict with NERC PRC-024-2. There is a newer UL 1741 Supplement A, testing and certification, that is 
based on California’s Rule 21. While this is certainly an improvement over the UL 1741 testing and certification, 
the focus is still on distribution connected resources. Solar development owners are not electric utilities and 
therefore are subject to the National Electric Code (NEC). The NEC requires that the inverters they install, have 
the UL 1741 certification. This means that inverters are being installed that are in conflict with NERC PRC-024-2 
because they have to be UL 1741 certified. This is a challenge for solar development owners. If there were a utility 
scale transmission standard that a UL 1741 testing and certification could be based on, that may alleviate this 
challenge. 
 

                                                           
13 IEEE 1547 is undergoing an extensive rewrite at this time 
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Findings, Actions and Recommendations 

 

Finding 1 
A significant amount of solar PV resources disconnected due to a perceived system frequency below 57Hz. This 
perceived frequency was due to the PLL indicating a near instantaneous frequency during the transient/distorted 
waveform period as less than 57Hz. The solar development owner and inverter manufacturer interpreted outside 
of the PRC-024-2 “No Trip” curve area as a “Must Trip” area. The frequency table in PRC-024-2 for the Western 
Interconnection indicates instantaneous trip for frequency equal to or less than 57Hz. Therefore, the inverters 
were set to trip instantaneously upon seeing a frequency of 57Hz. 
 
Action 1 
The inverter manufacturer and the affected entities are working collaboratively to develop a corrective action 
plan to implement a five second time delay for low frequency tripping and a two second delay for high frequency 
tripping to alleviate incorrect frequency tripping due to phase jump and sine wave distortion during transient 
faults on the system. 
 
Recommendation 1a 
NERC should review PRC-024-2 to determine if it needs to be revised to add clarity that outside the frequency 
curves is a “may trip” area (if needed to protect equipment) and not a “must trip” area. NERC could also explore 
an alternative approach that accomplishes this, such as to develop a new standard for inverter connected 
resources ride through. 
 
Recommendation 1b 
NERC should review PRC-024-2 to determine if there should be a required delay for the lowest levels of frequency 
to ensure transient/distorted waveform “ride through”. NERC could also explore an alternative approach that 
accomplishes this, such as a new standard for inverter connected resources ride through. The new standard could 
be performance based, and address the controls of inverters. The new Standard would have the advantage of 
addressing inverter controls, not to be confused with protective relays.  
 

Finding 2 
The majority of currently installed inverters are configured to momentarily cease active current injection for 
voltages above 1.1 per unit or below .9 per unit  
 
Action 2 
Simulations were conducted for the Western Interconnection to determine the frequency decline potential for 
inverters momentarily ceasing to inject active current at voltages less than 0.9 per unit. 7200 MW of inverter 
connected resources were identified as a worst case value that could potentially momentarily cease to inject 
active current for a transmission fault. 
 
Recommendation 2a 
Inverters that momentarily cease active power output for these voltage excursions should be configured to 
restore output to pre-disturbance levels in no greater than five seconds, providing the inverter is capable of these 
changes. 
 
Recommendation 2b 
NERC should review PRC-024-2 to determine if it needs revised to indicate that Momentary Cessation of inverter 
connected resources is not allowed within the “no trip” area of the voltage curves. If Momentary Cessation is not 
allowed, the standard should be revised to reflect what type of current should be injected during low voltage 
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periods. NERC could also explore an alternative approach that accomplishes this, such as a new standard for 
inverter connected resources ride through. 
 
Recommendation 2b.i 
It has been indicated by some manufacturers that a large percentage of their currently installed inverters (40%) 
would need major modification or possibly replacement to not momentarily cease current injection for voltages 
less than 0.9 per unit or greater than 1.1 per unit. 
 
NERC should clarify what equipment limitations PRC-024-2 Requirement R3 applies to. 
 
Recommendation 2c 
NERC should continue to perform further, in depth analysis of Momentary Cessation with higher penetrations of 
inverter connected resources to determine if that should be allowed for voltages less than 0.9 per unit or greater 
than 1.1 per unit. If current injection is required, the analysis should determine what type of current (active or 
reactive, positive – negative - zero sequence) should be injected at what voltage levels. 
  
Recommendation 2ci 
More detailed benchmarking studies and analysis should be performed by the ERO Enterprise and affected entities 
to determine the extent to which these potential resource loss events caused by momentary cessation or tripping 
could pose a reliability risk. WECC should conduct a more detailed benchmarking effort to explore high 
penetration solar PV conditions and the potential for resource loss caused by momentary cessation and tripping 
of these resources due to transmission system fault conditions. Once a more detailed quantification of potential 
impact has been determined, including the amount of momentary cessation and/or tripping as well as the 
inverter-based resources’ return from these conditions, the NERC Resources Subcommittee should consider 
whether any adjustments to the Resource Loss Protection Criteria are needed to protect interconnection 
frequency stability. 
 

Finding 3 
This disturbance analysis has highlighted potential risks to reliability that the industry was not aware of. With the 
proliferation of solar development in all interconnections, the results of this disturbance analysis needs to be 
widely communicated to the industry to alert them of the potential for widespread solar resource loss during 
transmission faults on the power system. 
 
Action 3 
NERC Event Analysis is developing a NERC Advisory that will be issued to the industry to ensure they are aware of 
the risks discussed herein, and to ensure that they understand the steps that can be taken to mitigate these risks 
while potential changes to NERC Reliability Standards are being considered. 
 
Recommendation 3a 
A NERC Advisory should be issued to the industry to ensure they are aware of the recommended changes to 
inverter settings and alert them of the risk of unintended loss of resources. This Advisory should include a 
recommendation for BAs and RCs to assess the reliability risk of solar PV Momentary Cessation and take 
appropriate measures.  
 

Finding 4 
GOs installing inverter connected resources, as well as the inverter manufacturers, are often times facing 
conflicting requirements with NERC Standards, IEEE 1547, UL 1741, National Electrical Code, Generator 
Interconnection Agreements, et al. 
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Recommendation 4 
NERC should work with FERC, IEEE, UL, NFPA and state jurisdictions to develop a solution to these conflicting 
requirements. A potential solution may be to develop a Standard that is pertinent to inverters used for generation 
that will be connected to the transmission system. 

 

Finding 5 
Many inverter manufacturers are using the existing IEEE 1547 Standards, originally meant for generators less than 
10 MW and connected to the distribution system, as a default for inverter control settings. Further, generator 
owners are supporting this as the generator owners are required to obtain a UL listing for their equipment.  
 
Recommendation 5 
NERC should develop a standard that is pertinent to inverters used for generation that will be connected to the 
transmission system. As a minimum, this new standard should address the following: (1) the use of reactive 
current injection into the grid instead of Momentary Cessation while in the Voltage Ride through mode (2) identify 
the method to determine the amount of reactive current injection during the Voltage Ride Through mode when 
(if) it is determined that this is the preferred method of operation. Current magnitude can be identified via voltage 
“droop”, etc. (3) the maximum allowed time to return to normal (i.e. real and reactive power injection) operating 
mode following a Momentary Cessation or current injection during the Voltage Ride Through operation (4) 
identification of allowable modes for inverter Trips (5) the maximum allowed time to Return to Service (i.e. real 
and reactive power injection) following a Trip operation and (6) determine whether it is acceptable for inverters 
to use a counter to Lock Out the inverter following a pre-determined number of Trip operations in a predefined 
operating period (e.g. three trips in a 24 hour period will lock out the inverter).  
 
If a new standard for inverter based operation is successfully promulgated, coordinate with UL such that UL can 
now use this standard, written for inverter based generation interconnected to the TRANSMISSION system, as the 
basis for testing to obtain a UL listing. 
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Appendix 1: Transient Stability Simulations 

 
The task force performed simulations of 500 kV faults and inverter Momentary Cessation to identify potential 
effects of solar PV Momentary Cessation on the Western Interconnection. These simulations supported the task 
force’s efforts to identify the extent to which the Momentary Cessation and tripping could cause a reliability risk 
to the BPS. This section provides a high-level overview of the studies that were performed and observations made 
from these studies.  
 

Base Case and Modeling Assumptions 
Two powerflow and dynamics cases were used in the analysis of the event, including: 

 WECC used a West-wide System Model (WSM) base case from March 2, where CAISO set a new solar peak 
record of 9,066 MW  

 SCE obtained an Operating Studies Subcommittee (OSS) heavy winter scenario with 14,000 MW demand 
level in SCE, adjusted to maximize the penetration of large scale solar in the southwest 

 
SCE and WECC collaborated on study assumptions and modeling techniques throughout to ensure consistency in 
approaches. The two cases were used since they both represent reasonable conditions (one from the planning-
based model and one from the operations-based model) from which studies of higher penetration solar PV could 
be conducted. Solar PV and Momentary Cessation/tripping protection was modeled by using a generic PV model 
to represent the behavior of known solar PV generation sites in the southwest. All existing models of PV were 
replaced in the study area with the model shown below.14 
 

 
Figure 11: Solar PV Generic Model 

 
Brkpt and Zerox determine what voltage must be exceeded in order for the solar PV facility to enter Momentary 
Cessation mode. Rrpwr controls the ramp rate where the total recovery back to pre-disturbance output is reached 
at 1/Rrpwr seconds.  
 
Other relevant study assumptions include: 

 Distributed energy resource (DER) solar PV controls were not modeled explicitly. DER were not affected 
by the disturbance being considered, and therefore were considered outside the scope of this study. 

 All inverters were modeled using the same control settings shown above for each scenario. This is not 
intended to simulate the actual system performance of generators that are currently connected to the 
BPS. Rather, it is intended to capture a “bookend” worst case scenario where all affected PV inverters 
would momentarily cease to inject current at the same voltage. 

                                                           
14 The pv1e and pv1g models were used for simplicity by the sub-group. The sub-group was familiar with these models and considering the 

time needed to do the studies, the sub-group decide to use these models. 
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 The return from Momentary Cessation is modeled without a time delay. Inverter manufacturers have 
stated that a small time delay exists between voltage recovery and return from Momentary Cessation 
(beginning the ramp back). These times are generally relatively short (i.e., sub-cycle) and not expected to 
have a significant impact on simulation results. 

 Frequency calculation issues discussed above were not modeled (no modeling capability), as they were 
assumed to be resolved by settings changes by the affected inverter manufacturer(s).  

 

Line-Line Fault Simulation 
The line-line (LL) fault on the Lugo-Rancho Vista 500 kV transmission circuit that occurred 32.4% down the line 
from Lugo substation was simulated15 to analyze solar PV response (again, note that this is using the generic PV 
model with Momentary Cessation enabled for all solar PV in the study area as a worst case analysis). Fault 
impedance values for the LL fault were simulated in the positive sequence transient stability program using Rf = 
0.000174 pu and Xf = 0.003813 pu (impedances on 500 kV base). Figures 12-14 show the results from the 
simulated fault for the individual PV plants, aggregated PV plant output, and nearby bus voltages. Approximately 
4013 MW of solar PV entered Momentary Cessation and recovered with the defined ramp rate. Momentary 
Cessation threshold was set to 0.9 pu in this case as a conservative assumption.  
 

 
Figure 12: Individual Solar PV Inverter MW Responses 

 

                                                           
15 The Thevenin impedance for the fault is used to represent the LL fault condition in positive sequence. It is understood that this is the 
positive sequence representation and does not capture any phase-based protection or controls that may be involved in the inverter 
behavior. This simulation was performed for exploratory analysis.  
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Figure 13: Aggregate Solar PV MW Response 

 

 
Figure 14: Nearby Per Unit Bus Voltages 

 
This simulation was the only simulation that used a fault impedance to represent the LL fault that actually occurred 
in the August event. The remaining discussions use a bolted 3-phase fault in the simulations as the commonly 
used worst case assumption for normally cleared faults during planning and operations stability studies. 
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WECC Studies using WSM Base Case 
The WECC studies under high penetration of solar PV using the WSM model are discussed in this subsection. Three 
scenarios were initially run to understand the sensitivity between solar PV control settings and BPS performance. 
These scenarios included: 

 Scenario 1: Brkpt = 0.75, Rrpwr = 0.1 

 Scenario 2: Brkpt = 0.9, Rrpwr = 0.1 

 Scenario 3: Brkpt = 0.9, Rrpwr = 0.0001 
 
A 4-cycle fault was applied at the Lugo 500 kV bus. The primary concern is frequency stability for a significant loss 
of solar PV generation following the fault; frequency plots for SCE average frequency (frequencies near the event) 
and Malin 500 kV bus frequency (representative of “system frequency”) are shown in Figures 15 and 16. The 
following observations are made:  

 Solar PV Momentary Cessation affects 5421 MW of solar generation using a threshold of 0.75 pu and 7198 
MW using a threshold of 0.9 pu voltage.  

 Under a highly unlikely scenario of all solar PV inverters tripping for voltage less than 0.9 pu, system 
frequency drops to a minimum of around 59.37 Hz. This would exceed the first stage of UFLS and result in 
load loss. However, this scenario is simply an absolute worst case and not expected to occur in reality 
since inverters do not generally trip for voltage below 0.9 pu. 

 The Western Interconnection has a mean frequency response measure of 1344 MW/0.1 Hz and C:B ratio 
of 1.52516 between 2012 and 201517. Extrapolating these values to a loss of approximately 7200 MW 
would result in a Value B of 59.46 Hz and Point C of 59.18 Hz. The simulations show significantly improved 
primary frequency response than these ballpark numbers, which may be attributed to a number of factors 
including governor headroom, unit dispatch, and generator frequency responsiveness in the simulation. 
The study cases also used different load model characteristics18. Note that in the “tripping” simulation 
(rrpwr=0.0001), the C:B ratio is much lower. This shows that the ramped recovery (and ramp rate) of PV 
also affects the C:B ratio. In comparing a ramped PV recovery to a traditional fault/generation loss 
scenario, the recovery of the PV Momentary Cessation manifests itself similar to a fast primary frequency 
response (governor response) in system frequency. 

 Momentary Cessation response with either 0.9 pu or 0.75 pu voltage thresholds do not cause frequency 
to fall below UFLS. The no-delay beginning of the ramp rate to return to full output arrests the frequency 
decline sufficiently fast to mitigate reaching UFLS. This may be a slightly optimistic result of the simulation 
and inability to model the delayed ramp rate. 

 The 0.75 pu voltage threshold provides a much less severe voltage dip (nadir of the frequency excursion) 
and faster frequency recovery compared with the 0.9 pu threshold.  

 

                                                           
16 2016 NERC Frequency Response Annual Analysis Report. 
17 2016 NERC State of Reliability Report 
18 The WSM model does not use a dynamic load model; rather, it uses a ZIP model at this time. WECC performed sensitivity analysis, adding 
in 20% motorw, and results showed nearly identical frequency response between the two cases. 
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Figure 15: SCE Average Frequency for Sensitivity Cases 

 

 
Figure 16: Malin Frequency for Sensitivity Cases 

 
It was then determined that a ramp rate of 10%/second (Rrpwr = 0.1) is likely a conservative value and that 
inverters likely ramp active power output following a Momentary Cessation conditions significantly faster. 
Therefore, WECC performed a sensitivity to determine the frequency response characteristic with a ramp rate of 
100%/sec (10%/100 ms) and Rrpwr = 1. Figure 17 shows the results from this sensitivity. The yellow and green 
curves show the 1 second ramp. The BPS does experience an initial drop in frequency due to the instantaneous 
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change in power balance caused by the inverter entering Momentary Cessation. Frequency falls to about 59.84 
Hz (for the 0.9 pu Momentary Cessation voltage threshold) and then recovers quickly to near nominal frequency. 
This response is likely more characteristic of equipment that is installed on the BPS today. Solar PV facility GOs 
have provided data on ramp rate characteristics ranging from as fast as ~100%/100 ms (full recovery in 0.1 
seconds) to as slow as 10%/sec (full recovery in 10 seconds). More common ramp rates from Momentary 
Cessation are 20%/sec to 50%/sec (2-5 seconds to full recovery). Figure 18 shows the total current output on A-
phase expressed in Amps and in percentage during and after a Momentary Cessation event. This data was 
collected at the Point of Interconnection of the solar PV facility to the BES (i.e., a single plant response). The ramp 
from Momentary Cessation actually has an exponential response rather than a linear response (as the models 
use). This plant returns to 90% output in approximately three seconds. Figure 19 shows verification that the 
current during the ramp is essentially entirely active current (blue is real power, orange is reactive power), and 
reactive current returns to zero A following the fault event.  
 

 
Figure 17: SCE Average Frequency for Additional Sensitivity Cases 
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Figure 18: Example of Solar PV A-Phase Current during and after Momentary Cessation 

 

 
Figure 19: Real and Reactive Power Output of Solar PV during and after Momentary Cessation 

 
These results were corroborated with simulations performed by SCE, which are described in the next sub-section. 
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SCE Studies using OSS Base Case 
The SCE studies performed using the OSS base case are discussed in this subsection. SCE performed similar 
analyses and sensitivities as WECC using the OSS case, including different Momentary Cessation thresholds (as 
well as a tripping sensitivity) and ramp rate times. 
 
The tripping case was performed to understand the worst case scenario, as described in the previous sub-section. 
Figure 20 shows the SCE bus frequencies for this scenario. Following the fault clearing, frequency reaches a 
minimum of 59.623 Hz. Results show that 5563 MW of solar PV generation are tripped due to the 0.9 pu voltage 
threshold (again, worst case scenario), as shown in Figure 21. These results show less of a reliability risk of reaching 
UFLS for loss of solar PV caused by Momentary Cessation /tripping initiated by a fault event. Observations and 
considerations for differences between this and the WECC studies include: 

 Different dispatch of frequency responsive resources 

 Different (yet similar) dispatch and status of solar PV resources in study area 

 The WSM model uses the ZIP model while the OSS case uses the composite load model. Some amount of 
load may be tripping due to the low voltage conditions near the fault. 

 

  
Figure 20: SCE Bus Frequencies for Solar PV Tripping Sensitivity 
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Figure 21: Aggregate SCE Solar PV Generation Output vs. Time 

 
SCE also studied varying ramp rates to understand the sensitivity of frequency response to solar PV inverter ramp 
rates. Figure 22 shows the aggregate solar PV output for the scenarios studied, ranging from 10 seconds down to 
1 second recovery. Figure 23 shows the frequency at Lugo for these simulations. As the ramp rate increases, the 
frequency nadir following the first frequency swing will decrease (lower nadir). This is due to the extended 
duration of generation-load imbalance. While these simulations do not result in UFLS action, the extended 
frequency decline for an event that should not have a significant frequency perturbation is still room for concern 
from a BPS reliability perspective. 
 

 
Figure 22: Aggregate Solar PV Ramp Rate Recoveries 
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Figure 23: Lugo Bus Frequency for Ramp Rate Sensitivity Studies 

 
Lastly, SCE also studied sensitivities around the Momentary Cessation threshold value to understand the extent 
of the impact for decreasing Momentary Cessation voltage levels. Figure 24 shows the frequency results and 
Figure 25 shows the individual inverter responses if the Momentary Cessation threshold is lowered to 0.5 pu. It 
was determined that the voltage threshold for Momentary Cessation has an “exponential” effect on the amount 
of inverter tripping for a given fault condition. As the voltage Momentary Cessation threshold increases, the 
number of inverters that will experience this condition and enter Momentary Cessation mode increases 
nonlinearly. Results for the 0.5 pu voltage Momentary Cessation show that a minimal number of inverters were 
affected for the studied 500 kV bolted fault contingency.  
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Figure 24: SCE Bus Frequencies for Inverter Momentary Cessation at 0.5 pu Voltage 

 

 
Figure 25: Aggregate Solar PV Ramp Rate Recoveries 

 

Simulation Observations and Takeaways 
The following key observations and takeaways are provided based on the simulations performed by WECC and 
SCE: 

 The studies are intended to show the potential effects of PV Momentary Cessation in the southwestern 
portion of the WECC system under high penetration of solar PV inverter. The simulations use various levels 
of Momentary Cessation (and tripping) thresholds to understand how these inverter settings could impact 
reliability. The goal is not to characterize how the inverters behave as installed today; rather, it is to study 
potential “bookend” conditions and any reliability risks associated with those condition.  

 Utility-scale solar PV facilities are often located in centralized areas of high solar irradiance. Land 
availability and access to transmission facilities also tend to cause solar PV plants to develop in large 
groups. As a result, abnormal voltage conditions caused by faults can impact large amounts of solar PV 
plants because there is a low electrical distance between plants. As the penetration of solar PV continues 
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to increase, control settings that do not support BPS reliability (e.g., 0.9 pu voltage Momentary Cessation) 
could pose a reliability risk. Tripping for voltages above 0.5 pu should be avoided. 

 The recovery ramp rate after Momentary Cessation has a significant impact on the frequency response 
performance of the BPS. Longer ramp rates should be avoided, and ramp rates should be minimized to 
the extent possible. Typical maximum values should not exceed 3-5 seconds to fully recover to pre-
disturbance output. However, inverter manufacturers have stated that these rates are often much short 
(e.g., return to pre-disturbance output in around 100 ms).  

 As the allowed Momentary Cessation voltage increases, the amount of inverter Momentary Cessation 
(due to penetration levels) increases nonlinearly. A Momentary Cessation voltage of 0.9 pu has an impact 
over a wide area; whereas a Momentary Cessation voltage lower than 0.5 pu has significantly smaller 
impact.  

 Related to modeling, the following takeaways are made:  

 Models used for interconnection-wide case creation should use the NERC List of Acceptable Models. 
Particularly, solar PV facilities should be modeled using the latest generic model with parameters that 
are representative of the actual installation. These should include representative values for 
Momentary Cessation and tripping, accordingly, based on actual installed settings. 

 More detailed (e.g., user-defined, vendor-specific, etc.) positive sequence models should be used by 
the local TP for generation interconnection studies. 

 In some situations, particularly under weak grid conditions, detailed electromagnetic transient (EMT) 
models should be used as necessary.  

 
It is recommended that WECC, in conjunction with its members, explore this event and potential vulnerabilities 
to this Momentary Cessation /tripping phenomena more closely to determine any reliability risks for high 
penetration scenarios.
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Appendix 2: Glossary of Terms and Acronyms 

 

Acronym/Term Definition 

ACE Area Control Error 

BA Balancing Authority 

BES Bulk Electric System 

CAISO California Independent System Operator 

Continuous Operation 
operating mode of inverter where the inverter is injecting current into the grid 
and the grid is within specified parameters 

DFR Digital fault recorder 

ERO Electric Reliability Organization 

FERC Federal Energy Regulatory Commission 

FNET Frequency monitoring network 

GO Generator Owner 

GOP Generator Operator 

LL Line to line fault 

Momentary Cessation 

Operating mode where the inverter temporarily ceases to inject current into the 
grid in response to a system voltage excursion with the capability of immediate 
Restore Output when the system voltage returns to normal 

MSSC most severe single contingency 

MW Megawatt 

NERC  North American Electric Reliability Corporation 

PLL Phase lock loop 

p.u. Per Unit  

PV Photovoltaic 

RC Reliability Coordinator 

Restore Output 
Return operation of the DER to the state prior to the abnormal excursion of 
voltage that resulted in Momentary Cessation 

SCE Southern California Edison 

SLG Single line to ground fault 

TO Transmission Owner 

Trip mode 

A mode where they have ceased injecting current and will delay returning to 
service. (typically 5 minute delay) They may also mechanically disconnect the 
inverter from the grid. 

TOP Transmission Operator 

WECC  Western Electric Coordinating Council 

 
 



 

NERC | Southern California 1200 MW Solar Resources Loss Disturbance Report | June 2017 
28 

Appendix 3: NERC/WECC Inverter Task Force Participants 

 

Name Company 
Jeff Billo ERCOT 

Kevin Collins First Solar 

Gary Custer SMA 

Lou Fonte CAISO 

Soonwook Hong Solectria 

Chris Lynn Tucson Electric Power 

Jason McDowell General Electric 

Christopher Milan First Solar 

Siddharth Pant General Electric 

David Piper SCE 

Deepak Ramasubramanian EPRI 

Venkat Reddy Konala First Solar 

Matthew Richwine General Electric 

Al Schriver Next Era Energy 

Miaolei Shao General Electric 

Adam Sparacino Mitsubishi 

Efrem Tagliamonte Power Electronics 

Carl Turner Florida Municipal Power Agency 

Charlie Vartanian Mitsubishi 

Eddie Lim FERC 

Rich Bauer NERC 

Bob Cummings NERC 

Ryan Quint NERC 

Jule Tate NERC 

James Merlo NERC 

Steve Ashbaker WECC 

Donald Davies WECC 

Scott Erwin  WECC 

Evan Paull WECC 

Tim Reynolds WECC 

 



 
 

 

 

Solar Resource Performance 
Joint Task Force 
Scope Document 
 
Purpose 

The purpose of the Solar Resource Performance Task Force (SRPTF) is to explore the performance 
characteristics of utility-scale solar photovoltaic (PV) resources directly connected to the bulk power system 
(BPS). This task force will build off of the experience and lessons learned from the ad hoc task force created 
to investigate the loss of solar PV resources during the Blue Cut Fire event and other fault-induced solar PV 
resource loss events. The joint task force will address many of the recommendations from the Blue Cut Fire 
Disturbance Report, including additional system analysis, modeling, and review of inverter behavior under 
abnormal system conditions. Recommended performance characteristics will be developed along with 
other recommendations related to inverter-based resource performance, analysis, and modeling. The 
technical materials are intended to support the utility industry, Generator Owners with solar PV resources, 
and equipment manufacturers by clearly articulating recommended performance characteristics, ensuring 
reliability through detailed system studies, and ensuring dynamic modeling capability and practices that 
support BPS reliability.  
 
Activities  

The joint task force will focus primarily on the Findings, Actions, and Recommendations outlined in the Blue 
Cut Fire Disturbance Report. These activities include: 

1. Review and document the frequency and voltage ride-through characteristics of solar PV resources 
and clearly articulate the intended performance of these resources to support BPS reliability. Clarify 
the frequency and voltage curves of PRC-024-2 such that operation outside the curves is a “may 
trip” area (if needed to protect equipment) rather than a “must trip” area. 

2. Review and document recommended delays for the lowest levels of frequency to ensure 
transient/distorted waveform “ride through”.  

3. Explore the development of a performance-based NERC Reliability Standard that clearly addresses 
the control of inverter-based resources, not to be confused with the protective relay functions as 
specified in PRC-024-2. 

4. More clearly understand the potential limitations in early generation inverter technology to meet 
the proposed performance characteristics that support BPS reliability. Identify the extent to which 
these inverters may be modified to support BPS reliability, and articulate the limitations that may 
exist with today’s solar PV fleet.  

5. Study the impacts that inverter momentary cessation (momentarily cease active power output) for 
voltage excursions could have on BPS reliability. Recommend performance characteristics related 
to momentary cessation, including the expected voltage levels and restore output characteristics. 
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6. Explore more detailed simulations of high penetration solar PV conditions and the impact that 
momentary cessation may have on BPS reliability criteria. Determine if momentary cessation should 
be allowed, and to what extent these conditions are allowable. Develop technical justification for 
these recommended performance characteristics. Account for technological advances and 
incorporate dynamic simulations of high penetration operating conditions as part of the 
justification.  

7. Define an expected or recommended operation for solar PV resources during abnormal operating 
conditions. This should include the type of current (active or reactive, positive-negative-zero 
sequence) that should be injected across the full range of potential voltage levels.   

8. Coordinate with FERC, IEEE, UL, NFPA and state jurisdictions to develop a solution to any relevant 
conflicting requirements with NERC Reliability Standards.  

9. Coordinate with IEEE P1547 members to ensure a coordinated response of inverter-based resources 
connected to the BES and non-BES facilities. Align terms, practices, and requirements to the extent 
possible. 

 
Deliverables 

The task force may provide the following deliverables: 

1. Reliability guideline on solar PV (and other inverter-based resource) performance addressing, at a 
minimum, the topics listed above 

2. Recommendations on solar PV resource performance and any modifications to NERC Reliability 
Standards related to the control and dynamic performance of these resources during abnormal grid 
conditions 

3. Detailed studies of any potential reliability risks under high penetration of solar PV given the findings 
from the Blue Cut Fire event and other related grid disturbances involving fault-induced solar PV 
tripping 

4. Webinars and technical workshops to share findings, technical analysis, and lessons learned to 
support information sharing across North America 

5. Other activities as directed by the NERC Planning Committee (PC) and Operating Committee (OC) in 
coordination with the Standards Committee 

 
Membership 

The task force will include the members from the original ad hoc task force as well as members selected by 
the NERC PC and OC. The majority of topics to be addressed have a focus on planning-related activities such 
as detailed stability simulations of the BPS, modeling capabilities, and inverter controls technologies; 
however, operational aspects to ensure grid reliability in the near-term time horizon will also be considered. 
Members should have expertise in the following areas: 

 Understanding of inverter design, controls, and manufacturing for solar PV and other inverter-based 
resources 

 Plant-level controls and the relationship between these controls and individual inverter controls 
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 Inverter-based resource performance characteristics, particularly performance under abnormal 
voltage and frequency conditions, phase angles changes, phase lock loop dynamics, and other 
performance characteristics 

 Performing transient stability simulations and modeling of solar PV and other inverter-based 
resources, including modeling and model parameters for these resources 

 Performing model verification testing for inverter-based resources 

 BPS angular, frequency, and voltage stability, particularly under high penetration of inverter-based 
resources  

 
NERC staff will be assigned as Task Force Coordinators. The task force will consist of two co-chairs who will 
each be appointed by the PC and OC, respectively, for the duration of the task force. Task force decisions 
will be consensus-based led by the co-chairmen and staff coordinators. Any minority views will be included 
in an appendix. 
 
Reporting & Duration 

The task force will jointly report to the NERC PC and OC. The task force is expected to exist no more than 18 
months to develop the deliverables outlined. The task force will submit a work plan to the PC and OC, which 
must be approved by both technical committees. 
 
Meetings  

The task force is expected to have two to three in-person meetings, supplemented with conference calls to 
continue workload throughout the year 
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2.7.2 
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Program 
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26 
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2.7.3 

5 1/23/06 All All 
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manual. 
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approved Continuing Education providers. 
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certification Program. 
 
Changed application renewal times to add 
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timelines. 
 
Changed learning activity renewal time 
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Reworded the CE Program goals. 
 

2.7.4 
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Continuing Education provider.” 
 
Defined “Substantive Change” in reference 
to requiring a new application 
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Continuing Education Administration 
Manual version 3.0 

3.0 
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Program 
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28 
Granting CE Hours to individuals who pilot 
self-study learning activities. 

3.01 

8 1/1/07 All All 
Changed North American Electric Reliability 
Council to North American Electric 
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3.02 

9 6/13/07 All All 
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application submittals with the new System 
Operator Certification and Continuing 
Education database (SOCCED) 
 
Increased record retention from three to 
four years. 
 
Add an option to have an individual 
learning activity review expedited 

3.03 

10 
2008/ 
2009 

All All 

Additional language added on assessments, 
proctoring 
 
Added new section on specialized learning 
activities, such as BUCC and field site visit 
learning activities Additional language 
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Replaced CEH with CE Hour in all instances 
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(OJT), and OJT assessments 

11 3/12/10 Chapter 4 12-17 
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becoming an NERC Approved Provider 

4.1 

12 5/12/10 Chapter 5 24-25 Changed self-study piloting requirements 4.1 

13 9/30/10 Entire Manual All Corrected page and chapter numbering 4.1 
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submit transcripts after delivery of learning 
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successful completion of a learning activity 
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4.1 
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17 4/25/11 Appendix 2 63 
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The Operating Committee approved the 
Continuing Education Program 
Administrative Manual version 4.3. 
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22 3/01/15 All All 
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23 6/27/17 Chapter 4 All 
Align terminology and process with the 
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Chapter 1 – Continuing Education Manual Overview 

 
The North American Electric Reliability Corporation (NERC) recognizes the importance of electric reliability and 
encourages system operating personnel to maintain and expand their professional knowledge bases to stay 
current on new developments. NERC also recognizes the need to track such efforts for the maintenance of NERC 
bulk power system (BPS) operating personnel credentials, as defined in the System Operator Certification Program 
Manual found on the SOC NERC web page. The NERC Continuing Education (CE) Program, as stated in the NERC 
Rules of Procedure section 902, provides a framework for the development and tracking of high-quality learning 
activities that qualify for continuing education hours (CEHs). 
 

1.1 Manual Purpose & Objectives 

 Provide an overview of the scope and purpose of the NERC CE Program 

 Provide the process for becoming a NERC Continuing Education Provider 

 Describe the process for granting CE providers the responsibility to award CEHs  

 Establish requirements for the renewal and maintenance of the NERC-approved provider status 

 Define the criteria a training event must meet to be approvable as a CE learning activity 

 Provide direction for the application process to obtain approval for training activities 

 Provide direction for renewing approved training activities 
 

http://www.nerc.com/pa/Train/SysOpCert/Pages/default.aspx
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Chapter 2 – NERC Continuing Education Program Overview 

 
NERC’s CE Program consists of criteria for planned educational activities intended to further develop and train BPS 
operating personnel and to enhance the knowledge and skills they require for the reliable operation of the Bulk 
Electric System (BES) within North America. 
 
The CE Program is based on recognized standards that ensure high-quality learning activities. Though NERC is not 
a member of the International Association for Continuing Education and Training (IACET), the NERC CE Program is 
based on many of IACET’s criteria and guidelines. 
 

2.1 Program Purpose and Objectives 
The main purpose of the NERC CE Program is to establish and maintain criteria that recognize, promote, and 
encourage quality, up-to-date learning activities for BPS operating personnel. Fulfilling these objectives ensures 
that BPS operating personnel working in North America: 

 Are trained, equipped, and prepared to maintain electric reliability. 

 Are able to use the approved learning activities to maintain their NERC certification credentials. 
 
The objectives of the NERC CE Program are to: 

 Encourage the development of learning activities that qualify as NERC-approved activities. 

 Provide guidance to training organizations as they develop and improve learning activities.  

 Ensure all learning activities are developed and delivered according to program criteria. 

 Ensure BPS operating personnel have access to approved learning activities. 

 Encourage the development of a network of approved CE providers for the overall enhancement of system 
operating personnel and electric reliability in North America. 

 

2.2 Scope 
The NERC CE Program focuses on the training and education needs of BPS operating personnel and may include a 
wide range of topics and activities. These training activities may come from a variety of sources, including 
professional association meetings and seminars, vendor-sponsored technical workshops, company-specific task 
lists, and programs that provide a wide range of topics.  
 
BPS operating personnel continuing education includes updates, extended or advanced training, activities on 
operating topics, tools, applications, and refresher training. Any learning activity can be submitted for approval 
under the program, but all proposed learning activities must meet NERC CE Program criteria and training topics 
recognized by NERC System Operator Certification to qualify as approved CE activities. 
 
NERC CE Program criteria includes: 

 Requirements and responsibilities of providers 

 Requirements for learning activities 

 Requirements for documentation of learning activities 

 Requirements for course audits 
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2.3 Governance 
The Personnel Certification Governance Committee (PCGC) determines the content to be used in system operator 
credential maintenance. This content is defined in the System Operator Certification Manual, Appendix A – 
Recognized Operator Training Topics. This manual is located on the NERC System Operator web page.  
 
The Personnel Subcommittee (PS) works with the PCGC to determine the process for reviewing and approving 
whether a learning activity meets the CE Program criteria and can be approved for CEHs. The PS serves as the 
governing body of the NERC CE Program. As such, the subcommittee establishes policies, provides input on fees 
for CE providers and learning activities, and monitors the performance of the CE Program. 
 
Members of the PS appoint nominees to serve as reviewers on the Continuing Education Review Panel (CERP). 
Once the reviewers are trained on the CE Program processes, they assist the administrator of the CE Program by:  

1. Reviewing and evaluating applications submitted by the providers of learning activities, and  

2. Auditing approved learning activities.  
 

2.4 Administration 
NERC staff administers the CE Program; collects fees; maintains databases, records, and applications; and reports 
to the PS on the activities of the CERP and the performance of the approved CE providers. 
 
As the administrator, NERC staff works with the PS to establish clear and concise requirements for approved 
learning activities, processes, and procedures that enable system operating personnel to use their CEHs to 
maintain their NERC Certification credentials. 
 

2.5 Funding 
The program is funded through user fees. The PS ensures the program is financially equitable to all parties. Refer 
to the fee schedule posted on the NERC web site for specific fees. 
 
 

http://www.nerc.com/pa/Train/SysOpCert/Pages/default.aspx
http://www.nerc.com/pa/Train/CE/Pages/Fee-Schedule.aspx
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Chapter 3 – NERC Continuing Education Providers 

 
If approved, NERC, regional reliability councils, operating and marketing entities (including those that employ BPS 
operating personnel), technical and industry societies and associations, consultants, vendors, colleges, 
universities, and training companies can become NERC CE providers.  
 
Refer to the reference videos and/or user guide for step-by-step instructions on applying to become a provider. 
These resources are available in the SOCCED Support Help Center. 
 

3.1 Types of Providers 
The NERC CE Program recognizes three roles:  

1. Level 1 Transcript Reviewer 

2. Level 2 Individual Learning Activity (ILA) Provider 

3. Level 3 NERC Continuing Education (CE) Provider 
 

Level 1 Transcript Reviewer 
A Level 1 Transcript Reviewer is a role that allows an entity to establish a SOCCED account for the purpose of 
reviewing transcripts to which a system operator has granted them access. A Level 1 Transcript Reviewer may not 
submit courses or upload course information to operator transcripts. There is no evaluation of the entity for this 
role. A Level 1 Transcript Reviewer status is valid for one year and may be renewed once a year.  
 

Level 2 Individual Learning Activity (ILA) Provider 
The Level 2 Individual Learning Activity (ILA) Provider requirements: 

1. New Provider applicants must complete a Provider Application designed to gather general background 
information as well as information regarding the types of CE programs the applicant expects to offer as a 
CE Provider. 

2. The applicant will provide the following information: 

a. A summary of the trainer(s) instructional capabilities and operations knowledge and experience. 

b. A description of the applicant’s knowledge of the requirements for the NERC CE program and relevant 
NERC standards. 

c. A description of the Systematic Approach to Training (SAT) model that the applicant employs to plan 
and deliver training. 

3. The Provider Task Force will evaluate the application and may request a conference call with the applicant. 

a. The Provider Task Force may consist of at least two of the following: 

i. A member of the NERC PS 

ii. A member of the CERP 

iii. The NERC Continuing Education Program Coordinator 

b. The Provider Task Force will assess the applicant’s ability to successfully perform the requirements 
associated with the NERC CE program. 

4. The Level 2 ILA provider status is valid for one year and may be renewed each year.  

a. Since each course is reviewed and approved prior to delivery for the Level 2 ILA Provider, the renewal 
of the provider status does not require a course evaluation. 

https://soccedsupport.zendesk.com/hc/en-us
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b. The Level 2 ILA Provider must renew their status on or before the expiration date or their account will 
become inactive. 

5. A Level 2 ILA Provider submits a separate Individual Learning Activity Application for each learning activity 
and must receive NERC approval prior to training delivery.  

 
The Level 2 ILA Provider responsibilities include: 

1. Level 2 ILA Providers must upload all transcripts to NERC within 60 calendar days of the delivery/roster 
date of any learning activity. 

2. Level 2 ILA Providers are expected to ensure their courses conform to the NERC CE Program criteria. 

3. Level 2 ILA Providers are expected to maintain documents for each course, including: 

a. Maintain accurate records of all participants: 

i. Rosters must include the following: 

(1) NERC course identification 

(2) Delivery dates 

(3) The names of the participants 

(4) The NERC certificate numbers for the attendees with certification credentials 

b. Learning content 

i. Copies of all training materials used to deliver learning activities 

ii. All documents supporting simulation exercises and scenarios 

c. Assessments 

i. Summaries or copies of all learning assessments and a sample of the assessment tool used 

ii. Copies of all performance evaluations, checklists, or other documents supporting drills and 
simulations 

d. Evaluations 

i. Summaries or copies of all course evaluations (student feedback) including comments received 

e. Documentation retention requirements 

i. Maintain accurate and complete records of all learning activities, training materials, and all other 
supporting documents used in the approval or delivery of learning activities for a minimum of 
four years. Electronic records are acceptable. 

4. All providers must notify NERC in writing or by updating provider account information in the SOCCED in 
the event of any of the following: 

a. Change in provider address 

b. Request to withdraw provider status (no refunds of fees will be made) 

c. Dissolution of provider organization or cessation of continuing education activities 

d. Change in provider primary user 

e. Mergers of provider organizations 

5. Providers must keep their SOCCED accounts up to date and accurate at all times. 
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Level 3 NERC Continuing Education (CE) Provider 
All new providers must remain a Level 2 ILA Provider for one year. During the renewal process, a Level 2 ILA 
Provider may choose to become a Level 3 NERC CE Provider as long as they meet the criteria. New Level 3 NERC 
CE Provider applicants must have submitted and received approval for at least three courses during the previous 
year. Of the courses submitted by the applicant, at least one must have passed a Level 2 Audit during the previous 
year. 
 
Application and maintenance of a Level 3 CE Provider status is contingent upon the entity’s successful participation 
in the NERC CE Program and compliance with the program criteria. The Level 3 NERC CE Provider status is valid 
for three years and may be renewed every three years.  
 
To renew a Level 3 NERC CE Provider status:  

1. The entity must initiate a renewal request in SOCCED.  

2. The entity must have three active courses in SOCCED at the time of the renewal request.  

a. At least one of the entity’s courses must have passed a Level 2 Audit during the previous year. 

3. The Level 3 NERC CE Provider has a grace period of up to 90 days following the expiration date to renew 
their provider status. However, courses cannot be submitted until the account is renewed. 

 
Level 3 NERC CE Provider Status Benefits: 

1. The option to deliver just-in-time training on urgent issues prior to the submittal of ILAs. 

2. Courses may be generated in SOCCED up to 30 days after the listed start date. 

3. Transcripts may be submitted to SOCCED up to 60 days after the delivery/roster date. 
 
Limitations on Level 3 NERC CE Provider endorsements:  

1. The Level 3 NERC CE Provider status relates only to the provider’s learning activities, not to the 
endorsement of any product or commercial enterprise. 

2. The Level 3 NERC CE Provider status does not grant authority to any provider to approve learning activities 
on behalf of any outside institutions or groups. 

 
The Level 3 NERC CE Provider responsibilities include: 

1. Level 3 NERC CE Providers must upload all transcripts to SOCCED within 60 calendar days of the 
delivery/roster date of any learning activity or approval of the learning activity (whichever occurs last). 

2. Level 3 NERC CE Providers are expected to ensure their courses conform to the NERC CE Program criteria. 

3. Level 3 NERC CE Providers are expected to maintain documents for each course, including: 

a. Maintain accurate records of all participants: 

i. Rosters must include the following: 

(1) NERC course identification 

(2) Delivery dates 

(3) The names of the participants 

(4) The NERC certificate numbers for the attendees with certification credentials 
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b. Learning content 

i. Copies of all training materials used to deliver learning activities 

ii. All documents supporting simulation exercises and scenarios 

c. Assessments 

i. Summaries or copies of all learning assessments and a sample of the assessment tool used 

ii. Copies of all performance evaluations, checklists, or other documents supporting drills and 
simulations 

d. Evaluations 

i. Summaries or copies of all course evaluations (student feedback) including comments received 

e. Documentation retention requirements 

i. Maintain accurate and complete records of all learning activities, training materials, and all other 
supporting documents used in the approval or delivery of learning activities for a minimum of 
four years. Electronic records are acceptable. 

4. All providers must notify NERC in writing or by updating provider account information in the SOCCED in 
the event of any of the following: 

a. Change in provider address 

b. Request to withdraw provider status (no refunds of fees will be made) 

c. Dissolution of provider organization or cessation of continuing education activities 

d. Change in provider primary user 

e. Mergers of provider organizations 

5. Providers must keep their SOCCED accounts up to date and accurate at all times. 
 

Advertising Individual Learning Activities and Provider Status 

1. Level 2 ILA providers and Level 3 NERC CE Providers may use the NERC logo to advertise its status as a 
NERC-approved provider or to advertise a particular NERC approved learning activity. The NERC logo may 
not be used for any other purpose. A provider’s status may be revoked if it misuses or alters the NERC 
logo. 

2. A provider may advertise as a Level 3 NERC CE Provider only after NERC has granted this designation. 

a. When a provider advertises an approved provider status in promotional materials such as 
advertisements, brochures, and announcements, it must include the following statement: 

i. “[Provider’s name and NERC ID number] is recognized by the North American Electric Reliability 
Corporation as a continuing education provider that adheres to NERC CE Program Criteria.” 

3. A provider may advertise a course or learning activity as a NERC approved continuing education learning 
activity only after NERC has granted this designation.  

a. When a provider advertises its NERC approved learning activity in promotional materials such as 
advertisements, brochures, and announcements, it must include the following statement: 

i. “[The activity name and ID] is recognized by the North American Electric Reliability Corporation 
as an approved learning activity for which NERC CEHs can be awarded, and [provider name] 
adheres to CE Program Criteria.” 
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4. A provider may use the NERC logo when advertising its learning curriculum or any NERC approved course 
or learning activity. The NERC logo may not be altered or made part of another element of the provider’s 
advertisement. 

a. Approved providers may request a copy of the NERC logo by sending an email to 
SOCCEDSupport@nerc.net. 

 

Sponsors 
An entity, acting as a sponsor of learning activities approved under the NERC CE Program, may secure the services 
of other entities or NERC CE providers by contract or by informal agreement to assist with the development, 
delivery, and evaluation of the learning activities.  
 
If a sponsor submits an ILA for approval of a learning activity, the sponsor is responsible for ensuring the activity 
meets all NERC CE Program criteria for awarding CEHs. 
 
The sponsor cannot delegate total or partial responsibility for the learning activity. The provider that meets the 
CE Program’s criteria must be the provider that submits the ILA for approval.  
 
Also, attendees must know which provider is responsible for meeting all criteria so that they know whom to 
contact with problems or questions about their attendance records. 
 
Responsibilities of the sponsor: 

1. A sponsor must notify attendees and NERC if any special arrangements for awarding CEHs after the 
completion of each learning activity have been made with an approved provider. 

2. Attendees must know who awards the CEHs for the completion of each learning activity. 

3. Sponsors must have an active SOCCED account and be approved as either a Level 2 ILA Provider or a Level 
3 NERC CE Provider. 
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Chapter 4 – Continuing Education Learning Activities 

 
The NERC CE Program recognizes many types of activities that meet the criteria of approved learning activities, 
including individual, group, physical, and electronic activities. The common element of any type of learning activity 
is that it is a structured learning activity that conforms to all NERC CE Program criteria, including the recognized 
operator training topics found in the System Operator Certification Program Manual, Appendix A. 
 

4.1 Continuing Education Hours 

1. A Continuing Education Hour (CEH) is defined as a clock-hour measurement that: 

a. Is awarded to individuals for participation in a NERC-approved learning activity that is based on 
concise learning objectives consistent with NERC CE program criteria. 

b. Requires the participant to demonstrate the achievement of learning objectives.  

2. CEH Categories or Types: 

a. According to the System Operator Certification (SOC) Program Manual, system operator credential 
maintenance must contain a specific number of CEHs in the following categories. Details on these 
requirements can be found in the SOC Program Manual on the SOC web page.  

i. Total CEHs  

ii. NERC standards 

iii. Simulation-based training 

b. Standards training should focus on the content or implementation of NERC standards currently in 
effect. If Standards hours are requested, the NERC Standards addressed in the learning activity should 
be listed. 

c. Simulations can include tabletop exercises, operator training simulators, emergency drills, or the 
practice of emergency procedures, restoration, blackstart, or other reliability-related scenarios. 

 

4.2 Types of Learning Activities 

1. Types of learning activities that are eligible under the CE Program include: 

a. Workshops  

b. Traditional classroom activities  

c. Conferences  

d. Seminars 

e. In-house training curricula  

f. Structured self-study activities  

g. Online and distance-learning activities 

h. Operator training simulations  

i. Computer-based training activities  

2. A learning activity may not qualify for approval or will result in a reduction of CEHs awarded if the learning 
activity:  

http://www.nerc.com/pa/Train/SysOpCert/System%20Operator%20Certification%20DL/SOC%20Program%20Manual%20-%20updated%20February%202017.pdf
http://www.nerc.com/pa/Train/SysOpCert/Pages/default.aspx
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a. is missing one or more required components specified by the NERC CE Program criteria as laid out in 
this document. 

b. includes unstructured self-study or other forms of independent learning that are not subject to 
demonstrating the achievement of learning objectives. Self-study learning activities that require only 
the reading of general professional literature, publications, or reference manuals followed by a test 
are not acceptable. 

c. includes time allocated to events such as social activities, greetings, luncheons, receptions, and 
dinners. 

d. includes preparation time allotted to participants. 

e. includes committee or staff meetings that accompany training activities. 

f. includes times when no demonstrable learning takes place (e.g., in the case of the Backup Control 
Center (BUCC) exercises, time spent traveling from one facility to another). 

 

4.3 Determining the Total CEHs for Eligible Learning Activities 

1. Calculating the CEH total for in-person activities 

a. One CEH is equivalent to one contact hour (60 minutes) of participation in an organized learning 
activity in a classroom-style environment. One contact hour may include allowance for breaks. The 
maximum break time is 10 minutes for each contact hour, or the equivalent for each sequential hour. 
Break times are assumed to be included in the request for CEHs unless otherwise specified.  

b. Classroom-style environments include the presentation, discussion, and testing of material within a 
controlled time frame in which there is direct interaction between the participant and the instructor. 

c. CEHs are not allowed for any individual learning activity (ILA) or any multiple segment learning activity 
that is less than one contact hour. CEHs are assigned based on the total duration of the learning 
activity completed with fractional increments of an hour rounded down to the next whole or half hour 
with a one-hour minimum. 

d. The NERC administrator, in coordination with the provider and the reviewer, will determine the total 
number of CEHs awarded for a learning activity during the application review process.  

e. The provider will award CEHs based on the successful participation of an individual in a NERC-
approved learning activity. 

2. Calculating the CEH total for self-study activities 

a. Non-classroom learning activities, including structured self-study or computer-based instruction, may 
be counted if they meet all of the CE Program’s criteria. 

b. CEHs may be assigned based on hours earned if the training is delivered with similar classroom-style 
elements.  

c. When there is no classroom equivalent, documentation of pilot testing will be used to determine CEH 
assignments.  

i. CEHs for some self-study learning activities must be based on a pilot test average completion 
time. The time frame required to complete the self-study curriculum will vary among learners. 
To determine the appropriate number of CEHs to be awarded for self-study, the curriculum must 
be pilot tested on a comparable group of learners (minimum five people).  
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ii. Personnel who participate in the pilot delivery of training activities may earn CEHs for the 
activity if no significant changes are required following the pilot. CEHs shall be earned in the 
amount that is determined for the activity through the pilot process.  

iii. CEHs may not be awarded through piloting when learning activities undergo substantive 
changes after the piloting, such as adding objectives or making significant changes to the 
content. If substantive changes are made, the activity will require additional piloting to 
determine the appropriate CEHs to be awarded. CEHs awarded will be based on the approved 
application. 

iv. The following, or an equivalent recognized method, shall be used to determine the CEHs for a 
self-study activity:  

(1) A sample of participants comparable to the intended audience must be selected to pilot 
learning activity materials in an environment and manner similar to that in which the 
learning activity will be presented. The sample group must be independent of the learning 
activity development group and must possess a level of knowledge consistent with the 
intended participants of the learning activity.  

(2) Record completion date and times for each participant. For widely divergent completion 
times, a provider may remove the high and low values and average the remainder, as long 
as there are at least five independent values to average. Assignment of CEHs is based upon 
the average of the pilot times with fractional increments of an hour rounded down to the 
next whole or half hour with a one-hour minimum. 

(3) If substantive changes are subsequently made to the learning activity materials, additional 
field testing of the revised learning activity materials should be conducted to confirm or 
amend the average completion time. 

(4) The original sample group may be used if additional piloting is required. 

v. Pilot test documentation must include: 

(1) At least five pilot participants’ names; 

(2) Documentation from each pilot participant showing the amount of time it took for them to 
complete the learning activity or; 

(3) Documented proof of piloting from a vendor; and 

(4) A sample template for pilot documentation is available in the resources section of the 
SOCCED Support Help Center, 

d. Set run-time activities. 

i. Set run-time activities are created in an e-learning format, and content is auto-advanced with 
an established minimum time for completing the activity. The minimum time is the length of 
time it takes to run the activity from start to finish without interruptions. CEHs are awarded 
based on the minimum run times for these activities. 

3. Awarding partial credit 

a. For learning activities in which part-time participation is permitted, the provider will describe how 
partial credit will be addressed in terms of verifying attendance and the completion of the 
participant’s assessment.  

b. The provider shall provide documentation to the trainees that states the number of CEHs awarded for 
completing the learning activity and the applicable subject areas or segments.  

https://soccedsupport.zendesk.com/hc/en-us
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c. Each segment completed for partial credit must meet all of the program’s criteria as if it were a stand-
alone learning activity. Likewise, the provider shall maintain all records of any partially completed 
learning activity as if it were a complete learning activity. 

d. The actual number of CEHs awarded for a partially completed learning activity must be at least one 
full CEH but less than the total that would have been awarded if the entire learning activity had been 
completed.  

e. Trainees must be notified of the method used to determine and to award partial credit for a learning 
activity. 

4. The NERC CE Program may recognize the time spent on the assessment of a trainee’s accomplishment of 
the stated learning objectives. However, learning assessments can be included in CEHs only if they are 
integral parts of the learning process and are being used as instructional aids. 

a. The provider shall justify the inclusion of the assessment time based on information submitted in the 
training plan that details how the assessment time of a learning activity is an integral part of the 
learning process.  

b. This justification shall be described in detail on the ILA application submitted to NERC for approval. If 
approved by NERC, assessment times can be used as part of the total CEH calculation of a learning 
activity. 

c. Providers can evaluate skills or knowledge concurrently with the training through simulations or in-
class activities that allow trainees to demonstrate instructed skills. Typically, this method of 
assessment is included in the calculation of the CEHs.  

d. Tests administered before and after training can be used to measure the acquisition of knowledge 
and information. Written or online tests are not included in the calculation of the CEHs; however, time 
spent reviewing the correct answers on an exam can be included in the calculation of CEHs. 

 

4.4 Criteria for Learning Activities 

1. Seven key elements must be included in the ILA submitted for approval as a learning activity. All proposed 
learning activities must contain the following key elements to receive approval status: 

a. Objectives 

b. Plan  

c. Content  

d. Delivery  

e. Instructional Delivery Team 

f. Learning Assessment  

g. Learning Activity Evaluation and Feedback  

2. Identify the Target Audience 

a. Providers should develop and conduct learning activities in a manner consistent with the prerequisite 
education, experience, or advanced preparation of the intended participants. 

b. To the best of their abilities, providers should supply learning activity content and levels consistent 
with the backgrounds of the intended participants. Providers of learning activities must clearly identify 
the prerequisite training experience or advanced preparation, if any, in precise language so that 
potential participants can readily ascertain whether the learning activity is appropriate for their needs. 
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4.5 Learning Objectives 

1. All approved learning activities must be based on relevant learning objectives and have measurable 
outcomes achievable by participants. On-the-Job Training (OJT), field visits, and backup control center 
drills are considered specialized learning activities. These activities must also meet NERC CE Program 
criteria for approved learning activities. 

2. Each learning activity must have clear and concise written statements of learning objectives. These 
objectives represent what trainees are expected to achieve as a result of completing the learning activity. 
Objectives must be measurable and observable for the selected method of assessment. 

a. Refer to the “Guide to Writing Learning Objectives” in the resources section of the SOCCED Support 
Help Center. 

3. Learning activities offered by providers for the benefit of system operations personnel must align the 
objectives, content, delivery methods and assessment methodology.. Doing so allows potential 
participants to determine whether the learning activities are appropriate for their professional 
development needs.  

 

4.6 Plan and Content 

1. Plan 

a. There must be a schedule or statement of how the training will be structured for the successful 
completion of stated learning objectives. 

2. Content 

a. There must be an outline or brief description of the information conveyed in each segment of the 
learning activity. The content must be consistent with the learning objectives. 

b. Providers must ensure that practical exercises, materials, and delivery systems are current, technically 
accurate, and effectively designed.  

c. To best facilitate the learning process, learning activity materials must be planned, developed, 
presented in accordance with the learning objectives, and kept current. Providers must review the 
instructional materials periodically to ensure they are accurate and consistent with currently accepted 
industry practices and recognized policies and standards that relate to the learning activity subject 
matter. When submitting applications, the provider will indicate whether he or she uses a systematic 
approach to training. 

 

4.7 Delivery 

1. There must be a description of the training methods used to accomplish the learning objectives. The 
training methods used for each segment of the learning activity must be clearly identified. The selection 
and use of delivery methods should be consistent with the learning objectives and content. 

2. Providers must ensure that the instructional methods employed are appropriate for the learning activities. 
Learning activities should be presented in a manner consistent with the learning objectives and the 
descriptive or technical material provided. 

3. Providers should select instructional methods that are suitable considering the training goals, 
backgrounds, number of intended participants, and the facilities and technologies employed in the 
delivery of the learning activities. 



Chapter 4 – Continuing Education Learning Activities 

 

NERC | Continuing Education Administrative Manual | June 2017 
14 

4.8 Instructional Delivery Team 

1. Providers must ensure the training team is knowledgeable in the subject matter related to the learning 
activity. 

a. Individuals or teams with expertise in the subject matter must develop the learning activities. 
Expertise may be demonstrated through practical experience or education. A subject matter expert 
(SME) is a person who can successfully present a learning activity, who can answer trainee questions 
during the delivery of a learning activity, and who is knowledgeable in the content area of the learning 
activity being delivered. 

b. Individuals or teams with expertise in instructional design and development are also necessary for the 
development and delivery of learning activities. Instructional and technical SMEs need to work 
together to create quality learning activities. It is the responsibility of the instructional team to ensure 
the criteria outlined in this manual are met. 

2. Providers of self-study learning activities must be knowledgeable in the subject matter and have expertise 
in the development and delivery of such modes of training. 

a. A provider of self-study learning activities must have expertise in the specific subject area related to 
the self-study. In addition, the provider must have the technical resources available to maintain the 
delivery system if the activity is delivered electronically. 

b. A provider of self-study learning activities should also have expertise in the development of 
asynchronous learning. 

3. Providers must ensure their instructors are qualified in the learning activity content and instructional 
methods used. 

a. Instructors are key components of the learning process for any group learning activity. Therefore, it is 
imperative that providers exercise great care in selecting qualified instructors for all group-learning 
activities. Qualified instructors are capable and have thorough training, education, or experience in 
communicating effectively and providing an environment conducive to learning. They should be 
competent and up to date regarding the subject matter, skilled in the appropriate instructional 
methods and technology, and prepared. 

 

4.9 Learning Assessments 

1. The learning assessment measures the extent to which the training achieved its objectives and improved 
the learner’s knowledge or skills. 

2. A number of assessment tools can be designed to measure what trainees have learned during a learning 
activity. Regardless of the method used, any assessment method must relate directly to the learning 
objectives to measure their achievement. 

3. Types of learning assessments 

a. Testing measures whether the trainee can provide evidence or demonstrate that he or she has 
learned what was intended in the stated learning objectives.  

b. Providers can evaluate skills or knowledge concurrently with the training through simulations or in-
class activities that allow trainees to demonstrate instructed skills. This method of assessment is 
typically included in the calculation of the CEHs. The assessment must measure group and individual 
performance. 

c. Performance assessments are another method of assessing whether the trainee has accomplished 
the learning objectives. 
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4. Learning assessments must contain the following criteria: 

a. Specify a passing score (or an equivalent) that represents the level of knowledge or performance 
required to successfully accomplish the associated tasks. 

b. Be based entirely on the subject matter delivered and directly related to the stated learning 
objectives. 

c. Be specified at the start of the learning activity. 

d. Ensure that the individuals performing within a group are assessed on their roles within the group. 

e. Allow open-book assessments only if the learner is required to locate information. 

f. Include the criteria for successful performance and validate individual achievement of learning 
objectives.  

5. OJT assessment is not an instructional process. Its purpose is to evaluate the trainee’s skills and knowledge 
after the training occurs. The instructor should not coach or prompt the trainee at any time during the 
assessment. 

a. A performance test is a hands-on demonstration by the trainee of the knowledge and skills required 
to perform a task. 

b. Performance tests should be given and evaluated by qualified OJT instructors. 

c. The instructor shall use an evaluation standard to determine whether the trainee has successfully 
completed each task. 

d. A trainee’s knowledge may be assessed prior to, during, or following task completion. 

e. The results of the assessment should determine whether any additional practice is necessary. 

f. There should be three distinct steps in an OJT assessment: 

i. Brief the trainee on the manner and standards by which he or she shall be assessed. 

ii. Conduct the assessment. 

iii. Debrief the trainee after the assessment regarding his or her performance and any follow-up 
training that may be needed. 

6. Retesting 

a. Retesting is permitted. The retest can have the same format, include the same topics, and have the 
same level of difficulty as the original test. However, at least 25 percent of the test items must be 
different, and the questions must be presented in a different order. 

b. The learner shall not be awarded any CEHs if they fail to pass any re-assessment. 
 

4.10 Proctoring/Assessment Integrity 

1. A proctoring system requires designated proctors to supervise and administer various assessments 
throughout self-study learning activities. The intent is to ensure academic integrity during assessments by 
verifying that the person completing an assessment follows all necessary guidelines and is actually the 
individual earning CEHs for the learning activity. 

a. Designated proctors must be instructed in their roles and responsibilities. Proctors must follow a 
written set of guidelines. Learners must also be given—or informed of—the proctor’s roles and 
responsibilities.  
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b. It is the learner’s responsibility to coordinate times to meet with a proctor for a scheduled exam or 
assignment. Once a learner registers for a course that requires proctoring, he or she shall be informed 
that a proctor is needed.  

c. The following are additional criteria that must be followed when any learning activity requires 
proctoring: 

i. Proctoring must document that the person doing the work is the person who will receive credit 
for successful completion of the learning activity. 

ii. The proctor shall have access to all assessments and other relevant materials required to 
administer the assessments. 

iii. The proctor does not need to be a subject matter expert for the learning activity being delivered. 

iv. The proctor shall have a list of personnel who can assist with questions that arise during an 
assessment.  

v. The proctor does not need to be present for all of the learning activity; however, the proctor 
must attest that the learner doing the assessment is the person who will be awarded the CEHs 
for the successful completion of the learning activity. 

vi. The proctor will verify attendance by name, NERC certificate number, and a government or 
company-issued picture ID before the final assessment begins. 

vii. A learner’s unique login and password may substitute as a method for verifying attendance for 
computer-based or online courses. 

viii. Proctoring can be accomplished through the use of a learning contract between the Provider 
(instructor) and the learner, if physical proctoring is not a viable option (as is the case for training 
through virtual classrooms or webinars). 

ix. Learning contracts must be signed by the provider and learner before the commencement of a 
learning activity that requires proctoring. 

2. Learning contracts 

a. Learning contracts are agreements between a provider (or teaching team) and a learner (or a group 
of learners). One of the primary issues is ensuring the integrity of the learning activity; both the 
learning activity content and the exams must be completed solely by the learner without external 
assistance.  

b. The contract should specify: 

i. The nature of the self-study learning activity and the time frame over which it is to be completed. 

ii. That the output is consistent with the NERC CE Program’s criteria for learning objectives, 
evaluations, and proofs of completion. 

iii. The maximum number of CEHs that will be awarded for the self-study learning activity; it will 
limit the CEHs awarded to the amount contained in the approved learning activity application.  

c. An example of a learning contract is available in the Resource section of the SOCCED Support Help 
Center. 

 

4.11 Learning Activity Evaluation and Feedback 

1. A curriculum (learning activity) evaluation gathers feedback from participants regarding their perceptions 
of a learning activity’s effectiveness. It also seeks their input to increase the effectiveness of subsequent 
deliveries of the learning activity.  
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a. Evaluations, whether written or electronic, should be solicited from participants and instructors for 
each learning activity session (including self-study) to determine whether measures specific to the 
training activities are achieved.  

2. CE providers should review evaluation results to assess learning activity effectiveness and to inform 
developers and instructors of the evaluation results. Providers are expected to consider these results 
during the design, development, delivery, and evaluation of future training activities. 

 

4.12 Self-Study Learning Activities 

1. If offering self-study learning activities, the provider must have sufficient staff resources to fulfill its 
obligations to support users of such learning activities. 

2. Providers must indicate they have a process, procedure, or identified method used to ensure that the 
person awarded the CEH does the work. 

3. Self-study learning activities may be either self-paced or have a set run time. 

4. Self-study learning activities must employ an established methodology that clearly defines learning 
objectives, guides the participant through the learning process, and provides evidence of a participant’s 
satisfactory completion of a learning activity. 

5. To guide participants through a learning process, the provider of self-study learning activities must: 

a. Elicit participant responses to test for understanding of the material.  

b. Offer evaluative feedback to incorrect responses. 

c. Provide reinforcement feedback to correct responses.  

6. To provide evidence of satisfactory completion of the learning activity, providers must state what method 
of evaluation was used to determine that a participant met the learning objectives.  

a. These methods of evaluation may include tests or quizzes, hands-on exercises, oral examinations with 
written documentation, or a combination of these methods. 

7. Self-study learning activities must be based on materials specifically developed for instructional use. Self-
study learning activities that require only the reading of general professional literature, publications, or 
reference manuals followed by a test are not acceptable. However, the use of these publications as 
supplements to the instructional materials is allowed.  

8. The process to follow for self-study learning activities includes: 

a. Reviewing, evaluating, approving, and signing the proposed self-study learning contract, including 
agreeing in advance on the number of CEHs to be awarded upon successful completion. 

b. Verifying the CEHs to be awarded by following the criteria outlined in Section 4.3 of this manual. 

c. Collecting and retaining the signed proof of completion by the participant in the self-study learning 
activity as well as the documentation necessary to satisfy the requirements regarding the completion 
and fulfillment of learning objectives.  

d. Providing a proctor or effectively monitoring trainees during learning assessments. Refer to section 
4.10 of this manual for more information on proctoring. 

9. The provider must: 

a. Review, evaluate, approve, and sign the proposed self-study learning contract (if appropriate), 
including agreeing in advance on the number of CEHs to be awarded upon successful completion. 
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b. Collect and retain signed proof of completion, as well as the documentation necessary to satisfy the 
requirements regarding the completion and fulfillment of the learning objectives expected of the 
participant in the self-study learning activity. 

 

4.13 On-the-Job Training Learning Activities 

1. OJT is structured training activities conducted in a job or simulated environment, through which trainees 
achieve pre-defined learning objectives. 

a. The methods of conducting OJT and the required level of accomplishing performance assessments are 
determined during the development process. 

b. The acceptable level of accomplishment (perform, simulate, discuss) should be specified in each task. 
Certain tasks should require that a trainee demonstrate achievement of the learning objective 
through actual task performance. 

c. Performance-based OJT programs should require the use of a guide and checklists (or equivalent) to 
ensure consistent delivery of training and to ensure that all learning objectives are met. 

2. OJT Trainer/Evaluator – Someone who conducts formal OJT and/or evaluation activities should have the 
ability to communicate and demonstrate to others the knowledge and skills required to competently 
perform a job or task. 

3. OJT – This training is effective only when experienced or knowledgeable employees serve as the 
trainer/evaluator. Trainers/evaluators should have both the appropriate levels of competence in the tasks 
being taught and OJT delivery methods. 

4. OJT Modules – Content and important information should be assembled in modules or guidelines. These 
modules guide the trainer/evaluator while he or she delivers the training, and the trainee may use these 
modules during and after the training. These training modules/guidelines must be developed using a 
systematic approach prior to delivering the training. 

5. Definitions used in OJT: 

a. Perform (P): A performance-level designation using system equipment, simulator, or laboratory to 
demonstrate performance of a task in accordance with the performance standards.  

b. Simulate (S): A performance-level designation that creates a realistic representation of task 
performance by simulating performance while explaining the task, expected responses, and required 
performance standards.  

c. Discuss (D): A performance-level designation performed through discussion of a task and required 
performance standards using procedures, drawings, photos, prints, or similar equipment. This option 
should only be used if system equipment or realistic simulation is not readily available.  

d. An OJT Module (Guideline): A document that outlines instructor and trainee activities, learning 
objectives, training content, and the resources (equipment, material, etc.) necessary for the 
consistent conduct of training.  

e. An OJT Checklist: A document that lists training program qualification requirements for a specific 
position and that is used to document OJT and performance evaluation results on a task-by-task basis. 
The contents of an OJT guide should be for specific tasks the student will perform on the job.  

f. Structured OJT: Systematic approach - Job knowledge is acquired in a systematic, orderly manner by 
designated trainers who have been trained to deliver OJT using measurable and observable 
performance objectives, written material, and step-by-step procedures. Training occurs on the actual 
work site and equipment when possible. Training with a simulator or in a simulated environment is 
also acceptable. 
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4.14 Backup Control Center (BUCC) Learning Activities 

1. When planned and executed properly, exercises and drills simulating the response to emergency 
situations requiring evacuation of a primary control center and activating a secondary or backup control 
center can significantly improve preparedness. Individual-level exercises present the opportunity to 
orient, update, and refresh operating personnel on disaster plans and procedures. Performance-level 
exercises also help operating personnel improve their performance through hands-on practice and 
constructive critiques of their actions. 

2. For a drill or exercise to be effective, system personnel should be thoroughly assessed based on stated 
criteria using measurable standards. 

a. The criteria must be applicable to each drill and/or exercise. 

3. Assessments must focus on the drill or exercise and meet the stated objectives. 

4. Evaluations should following the criteria outlined in section 4.11 of this manual. 

a. System personnel should be encouraged to share their experiences and suggest improvements to the 
exercise and the emergency plans being tested. 

5. Providers must exclude the time needed to reach the BUCC and the time spent operating from the BUCC 
from the total CEHs awarded. 

6. Time (used) to perform routine work normally performed by system personnel cannot be included in the 
calculation of total CEHs for the drill or exercise. When the Primary Control Center (PCC) turns over 
operations to the BUCC, training stops and operations start. When the BUCC hands control back over to 
the PCC, training can start again. Operating from a BUCC is considered the result of the training and is 
regarded as the normal course of doing the operator’s job. 

 

4.15 Field, Facility, or Site Visit Learning Activities 

1. Field, facility, or site visit learning activities are valuable in initial training. However, their value is 
somewhat diminished for continuing education. Once a learner is able to identify a piece of equipment 
and its basic characteristics, little educational value is gleaned from repetitive occurrences of similar 
learning activities. 

2. The educational value is in the learner demonstrating his or her knowledge of the impacts of the facility 
location, design, and operational differences on the reliability of the BPS. 

3. Typically and historically, the learning assessment is a checklist, and the learner is instructed to check off 
each item on the list as a particular piece of equipment is located within a facility. This method of 
assessment does not test—or falls short of testing—whether the learner has attained an understanding 
or knowledge of how this equipment is operated or used during certain scenarios. 

4. A thorough assessment requires an on-site proctor or instructor who verifies learning by asking a series 
of questions and assessing the accuracy of the response received from the learner. 

5. These learning activities must be based on both learning objectives and an assessment that tests the 
knowledge of the reliability impacts on the BES in order to ensure educational value for the learner. 

6. With this information in mind, the following requirements have been developed to ensure these types of 
learning activities are suitable to award CEHs through this CE program. Nothing about these requirements 
prohibits the use of field experiences or site visits that do not meet these requirements; however, CEHs 
must not be awarded for activities that do not meet the following and all other CE program criteria: 

a. The learning activity must include a learner’s workbook and an instructor’s guide. 
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b. The learning objectives must be based on BES reliability impacts of the differences in equipment 
characteristics, such as: 

i. Location 

ii. Equipment 

iii. Voltage levels 

iv. Operating characteristics 

v. Local, sub-regional, and regional constraints 

c. The learning activity must be proctored in some manner to ensure that the learner completes all of 
the activity’s learning objectives. 

d. The proctor is responsible for ensuring that the person awarded the CEHs is the person completing 
the activity. 

e. Travel time between sites visited cannot be counted in the CEH’s determination. 

f. The learning assessment method must be consistent with the learning objectives. 

g. The learning assessment must be proctored. 
 

4.16 Compliance with the NERC CE Program Criteria 

1. Anyone who administers a NERC-approved learning activity shall comply with the following guiding 
principles:  

a. There shall be an identifiable organizational unit for administering all continuing education learning 
activities. 

b. There shall be review processes to ensure that NERC CE Program criteria are met. 

c. There shall be a system to identify a participant’s satisfactory completion of an approved CE learning 
activity, to maintain a complete, permanent record of each participant, and to provide a copy of that 
record upon request. 

d. A learning environment as well as support services shall be provided for each CE learning activity. 

e. Knowledgeable training personnel and subject matter experts shall be involved in planning and 
conducting each CE learning activity. 
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Chapter 5 – Submitting Learning Activity Applications 

 

5.1 The Individual Learning Activity (ILA) Form 

1. When applying for NERC approval, data must be submitted through the SOCCED and must include a 
completed ILA application, all required supporting material, and the applicable fees. 

2. Providers must complete an ILA application for all learning activities for which CEHs are requested. 

3. Instructions for completing an ILA application can be found in the Resources section on the SOCCED 
Support Help Center. 

4. All courses submitted will be evaluated against the NERC CE program criteria and SOC program criteria.  

a. Courses identified as not meeting program criteria will be evaluated by utilizing a multi-layer review 
process prior to denying approval. 

 

5.2 Submission Time Frame Requirements 

1. Level 2 ILA Providers must submit all learning activity applications, documentation, and fees through the 
SOCCED at least 45 calendar days prior to the start date of the learning activity.  

2. A Level 3 NERC CE Provider can submit a course to SOCCED up to 30 days after the start date of the learning 
activity. 

3. All providers have 60 days after the delivery of the learning activity to submit transcripts to the SOCCED. 

4. The NERC CE Program must approve the ILA applications before any CEHs are awarded. 
 

5.3 Renewal of Individual Learning Activities 

1. Requirements for the renewal of Individual Learning Activities: 

a. Each ILA is approved for one calendar year.  

b. The SOCCED will allow renewals up to 90 days before a learning activity’s expiration date. If an ILA is 
submitted outside of this time frame, the provider must submit it as a new learning activity.  

c. In order to qualify for renewal, a learning activity must be free of substantive changes from the original 
submission. Providers are expected to update learning activities to reflect changes such as NERC 
Reliability Standards and regional or local procedures.  

d. If the learning activity has substantive changes, it cannot be renewed. Providers must then submit a 
new individual learning application.  

2. A substantive change of an ILA means that: 

a. One or more of the learning objectives has been modified from the learning objectives that were 
submitted within the original learning activity application.  

b. The plan or schedule of how the training will be accomplished has been modified from the original 
application. 

c. A change was made to allow partial attendance, if no partial attendance was marked in the original 
ILA. 

d. Any content has been modified from the original ILA with the exception of utilizing new or more 
current data or reference material.  

https://soccedsupport.zendesk.com/hc/en-us
https://soccedsupport.zendesk.com/hc/en-us
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e. The delivery method has been modified from the original ILA (e.g., from a classroom to a simulated 
drill). 

f. The learning activity content has been changed to include items not covered by the original objectives. 

g. The method of trainee assessment has been changed (e.g., from a written test to a skill 
demonstration). 

h. The duration of the learning activity has been changed and warrants a different total number of CEHs 
awarded to a participating individual. 

3. Automated renewal notification emails will be sent to providers 90 calendar days and 30 calendar days 
prior to expiration. Renewal requests for courses are reviewed and evaluated against the program criteria 
in the same manner as a new course request. 
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Chapter 6 – Course Approval and Awarding CEHs  

 

6.1 Course Approval 

1. Notification from NERC regarding course status 

a. NERC will provide notice to applicants about the approval or rejection of applications. The notice, as 
well as any additional information, will be sent to the provider’s course contact person using the email 
address provided in the SOCCED.  

b. Reviewers will initially work with providers to revise or correct ILA applications. A reviewer may 
recommend that a course undergo further review. 

c. Courses identified as not meeting program criteria will be evaluated in a multi-layer review process 
prior to denying approval.  

d. Fees are non-refundable. 
 

6.2 Awarding of CEHs 

1. All CEHs are reported to NERC via the SOCCED.  

2. For instructions on how to upload course completion to system operator transcripts, refer to the 
reference materials available on the SOCCED Support Help Center. 

https://soccedsupport.zendesk.com/hc/en-us
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Chapter 7 – Continuing Education Review Panel 

 

7.1 Continuing Education Review Panel 

1. The Continuing Education Review Panel (CERP) reviews ILAs and provider applications and conducts audits 
of learning activities to ensure program criteria are followed. 

2. The CERP consists of individuals who represent the major sectors of the electric utility industry and NERC 
Regions. These individuals have expertise in the development, administration, and evaluation of system 
operator training activities. CERP members received additional training from NERC. 

3. Nominations to the CERP are solicited by the PS. The PS selects and appoints members to the CERP from 
the nominations submitted.  

 

7.2 Course Review and Approval Process 

1. The administrator will create a Provider Reviewer account in the SOCCED for each CERP member. CERP 
members shall maintain their Provider Reviewer accounts in the SOCCED. Their contact information must 
be kept current.  

2. CERP members review ILA applications assigned by the administrator. When reviewing learning activity 
submissions, the CERP is committed to following the guidelines established by the PS. 

a. CERP members have a maximum of 15 days to complete each ILA review before it is reassigned to 
another reviewer. 

3. The CERP may meet on an annual basis to examine and recommend refinements to the ILA applications 
review process and to conduct any business related to this process. The CERP submits its 
recommendations to the PS for approval.  

4. CERP members also assist the PS to conduct audits of approved learning activities if needed. 
 

7.3 Reporting to the Personnel Subcommittee 

1. The CERP reports to the PS. NERC management will appoint a member of NERC staff to facilitate CERP 
activities and to report CERP activities to the PS. The CERP’s deliberations regarding the approval of 
learning activities will be kept confidential except in the following cases: 

a. Legal review is needed by NERC Counsel. 

b. A provider has requested that its information or learning activity be made available to other entities. 

c. Approved confidential minutes of CERP meetings shall be available to the PS, the NERC Board of 
Trustees (Board) and NERC staff involved in Personnel Certification and Continuing Education 
Programs. 
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Chapter 8 – Continuing Education Learning Activity Audits 

 
The NERC CE Program requires all providers to demonstrate that their system operator credential maintenance 
learning activities continue to conform to the criteria set forth in this administrative manual. Audits are conducted 
on a routine basis to ensure that all providers adhere to the NERC CE Program’s criteria. This chapter discusses 
key elements of the audit procedure. Refer to the resources posted on the SOCCED Support Help Center for step-
by-step instructions. 
 

8.1 Types of Audits 

1. The program defines two types of audits to evaluate NERC Learning Activities and Providers:  

a. Level 2: Routine Course and Provider Audit 

b. Level 3: Investigative Audit 
 

8.2 Audit Requirements 

1. When selected for audit, a provider will receive a checklist containing the documentation requirements 
and the specific areas to be evaluated. A copy of the checklist can be found in the resources section of the 
SOCCED Support Help Center. 

2. Providers are notified of an audit by NERC and are requested to provide information for the audit within 
30 days of the notification. The information needed to assess the learning activities must be uploaded to 
the System Operator Certification and Continuing Education database (SOCCED). 

 

8.3 Audit Results 

1. The goal of Level 2 routine course and provider audits is to ensure that the learning activity is delivered 
as it was approved and that providers are meeting their responsibilities as NERC-CE-approved providers.  

a. The course audit addresses course content and other items used to deliver the course. A failed Level 
2 audit may result in a Level 3 audit if the required corrections are not made.  

2. A Level 3 audit is a for-cause audit initiated by the NERC CE Program coordinator with the direct 
participation of the PS membership. An investigative audit is conducted when: 

a. A provider fails to provide information requested for other audits. 

b. The PS, CERP reviewers, or NERC becomes aware of an alleged violation of any NERC CE Program 
criteria by a provider. 

c. A credible complaint is made against a training provider.  

3. The conduct and scope of a Level 3 audit is based on the cause initiating the audit and can include a 
complete review of all provider materials, advertising, website, and any other materials and processes 
used by the provider related to the audit and conformance to the NERC Continuing Education criteria.  

a. A Level 3 audit can result in probation, including the revocation of the provider’s account. 

4. When a Level 3 audit is called for, the PS officers will assemble a task force.  

a. The task force may consist of members of the PS, CERP, and/or the PCGC, or other expertise as 
determined necessary.  

b. The task force will develop an audit plan that may include provisions for: 

i. Correction period 

https://soccedsupport.zendesk.com/hc/en-us
https://soccedsupport.zendesk.com/hc/en-us
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ii. Probation and or suspension of providership 

iii. Criteria specific to the cause of the investigation 

iv. Conditions for revocation of providership 

c. The audit plan developed by the task force will be presented to the PS for approval prior to 
implementation. 

5. While on probation, all courses must be approved before delivery.  

6. A provider whose provider status is revoked: 

a. Cannot reapply for a NERC provider status for one year from the date on which its provider status was 
revoked. 

b. Cannot offer CEHs to NERC-certified system operators for any training it delivers while its provider 
status is revoked. 

 

8.4 Audit Oversight 
Governance 
The PS, as the NERC CE program Governance Body, develops and maintains the NERC CE Program Audit Procedure. 
The PS will periodically revise this procedure as part of its normal duties.  

1. The PS has established a policy whereby a certain percentage of randomly selected providers and/or 
sponsors will be annually audited to ensure adherence to the criteria of the NERC CE program.  

2. The PS provides oversight to the audit procedure, and its members may participate in certain audit-related 
activities.  

3. The CERP plays a lead role in the first level of the audit procedure.  

4. The PS will ensure that CERP members, and any others who are appointed to audit panels, will receive 
training on the purpose of audits, and the roles and responsibilities of members of an audit panel. 

 
Administration 
The designated NERC staff member is the NERC CE program administrator.  

1. The administrator oversees the audit procedure. 

2. CERP members may assist with routine audits, and upon request, a for-cause audit.  

3. The audit procedure is based on confirming the degree to which a provider conforms to the criteria set 
forth in the NERC CE program. The audit procedure verifies: 

a. Accuracy and completeness of individual learning activity applications  

b. Actual delivery is consistent with individual learning activity applications  

c. Record keeping and reporting is consistent with the NERC CE Program criteria 

4. Audit Sampling: Learning activities are randomly selected from a list of the learning activities currently 
approved for the selected provider.  

 
Audit Reporting 
The administrator will compile all data from the audit and report the findings to the PS.  

1. The PS reviews the reports to determine if violations have occurred and if any disciplinary actions are 
required. 
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2. The PS will provide the PCGC with periodic summaries of learning activities and audits conducted. The 
PCGC will not receive any data collected during audits.  

3. This summary shall include:  

a. Disciplinary actions taken by the PS, and  

b. Changes of any provider’s status including effective date.  
 
Disciplinary Actions 
Probation: The PS may place a provider on probation for the minor infractions of the NERC CE Program or Provider 
criteria and requirements, including but not limited to: 

1. Reporting rosters to NERC late 

2. Advertising or using the NERC logo in advertising a learning activity before approval  

3. Misrepresenting a learning activity as being NERC-approved 

4. Misleading statements or advertising on websites that falsely imply accreditation or some other 
inaccurate or incorrect association with NERC.  

 
Revocation: The PS may revoke the provider status of any provider who is found to not be in compliance with any 
of the criteria listed in the NERC CE Program administrative manual. This includes, but is not limited to: 

1. Falsification of information provided to NERC in connection with:  

a. Approved provider applications,  

b. Individual learning activity applications, or  

c. Reports required by the NERC CE Program or Provider. 

2. Failure to submit student transcripts via the SOCCED  

3. Causes found through the audit procedure  

4. Violation of criteria required by the NERC CE Program or Provider  

5. Verified violations found against a provider regarding actions or violations that occurred during the 
delivery of one or more of a provider’s approved learning activities  

6. Misuse of the NERC logo  

7. False advertising of the provider’s status or learning activities  

Dispute Resolution 

1. Disputes arising from the administration of the NERC CE program shall be referred to the NERC General 
Counsel. The provider must submit a detailed discussion of the dispute to either SOCCED support or 
directly to the NERC administrator. 

Reapplying for recognition as a NERC provider 

1. Providers whose status has been revoked may reapply to become a provider after one year from the date 
their status was revoked.  

2. The provider must apply as a new applicant following the criteria outlined previously in this document. 
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Appendix I – Summary of Program Time Frames 

 

 Level 2 ILA Provider Level 3 NERC CE Provider 

Generate course in SOCCED and upload ILA 

At least 45 days before start 
date, so it can be reviewed 
before delivery 

Within 30 days after start 
date 

Upload transcript data 
Within 60 days after roster 
date 

Within 60 days after roster 
date 

Renew provider status Annual Every 3 years 

Grace period for provider renewal N/A 90 days 

Retain documentation records 4 years 4 years 

Course approval valid for: 1 year 1 year 

Upload supporting documentation for audit 30 days 30 days 

 
 



 
 

 

 

Reliability Guideline: 
Area Control Error Diversity Interchange 
Process 
 
Applicability: 
Balancing Authorities (BA) 
Transmission Operators (TOP) 
Reliability Coordinators (RC) 
 

Preamble  
It is in the public interest for the North American Electric Reliability Corporation (NERC) to develop guidelines that 
are useful for maintaining or enhancing the reliability of the Bulk Electric System (BES). The Technical Committees 
of NERC; the Operating Committee (OC), the Planning Committee (PC) and the Critical Infrastructure Protection 
Committee (CIPC) per their charters are authorized by the NERC Board of Trustees (Board) to develop Reliability (OC 
and PC) and Security Guidelines (CIPC). These guidelines establish a voluntary code of practice on a particular topic 
for consideration and use by BES users, owners, and operators. These guidelines are coordinated by the technical 
committees and include the collective experience, expertise and judgment of the industry. The objective of this 
reliability guideline is to distribute key best practices and information on specific issues critical to maintaining the 
highest levels of BES reliability. Reliability guidelines are not to be used to provide binding norms or create 
parameters by which compliance to standards is monitored or enforced. While the incorporation and use of 
guideline practices is strictly voluntary, the review, revision, and development of a program using these practices is 
highly encouraged to promote and achieve the highest levels of reliability for the BES.  
 

Background 
Area Control Error Diversity Interchange (ADI) is a process in which participating Balancing Authorities exchange 
information related to their raw Area Control Error (ACE) values in order to develop ADI adjustment values to their 
ACE. When there is a diversity of algebraic sign among ADI participants’ raw ACE, ADI adjustments are applied to 
yield ADI-adjusted ACE values that are closer to zero, which can yield benefits to the participating Balancing 
Authorities as described below. Fundamentally, ADI is simply exchanging a real-time portion of one Balancing 
Authority’s ACE for an equal but opposite portion of another Balancing Authority’s ACE, thereby, reducing the ACE 
values of both Balancing Authorities. ADI is considered by some to be a form of supplemental regulation, and there 
have been several implementations since its inception in the 1990s, of which a few have been retired due to 
Balancing Authority consolidations. Eastern Interconnection ADI participants consider it to be supplemental 
regulation, while Western Interconnection ADI participants consider it ACE exchange. Balancing Authorities 
participating in ADI cite the following benefits as reasons for their participation: 

 Low cost and ease of implementation. 

 Fewer output adjustments that reduce heat rate degradation and “wear and tear” on generating facilities. 

 Reduced regulation requirements while having fewer generators operate out of economic merit order. 
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Purpose 
The purpose of this reliability guideline is to address industry practices related to the usage of ADI.  

 

Relevant Definitions from the NERC Glossary 
Relevant definitions that exist presently in the NERC glossary are provided below for convenience. Note that a 
definition for ADI does not exist within the NERC glossary at this time but a working definition is provided in the 
section below, entitled Basic ADI Operating Concepts.   

 Area Control Error – The instantaneous difference between a Balancing Authority’s net actual and 
scheduled interchange, taking into account the effects of Frequency Bias, correction for meter error, and 
Automatic Time Error Correction (ATEC), if operating in the ATEC mode. ATEC is only applicable to Balancing 
Authorities in the Western Interconnection. 

 Inadvertent Interchange Energy – The difference between the Balancing Authority’s Net Actual 
Interchange (NIA) and Net Scheduled Interchange (NIS).   [Please note that this an after the hour 

calculation based on actual tie flows and schedules.  It is not a real-time value.] 

 Dynamic Transfer – The provision of the real-time monitoring, telemetering, computer software, hardware, 
communications, engineering, energy accounting (including inadvertent interchange), and administration 
required to electronically move all or a portion of the real energy services associated with a generator or 
load out of one Balancing Authority Area into another. 

 Dynamic Schedule – A time-varying energy transfer that is updated in Real-time and included in the NIS 
term in the same manner as an Interchange Schedule in the affected Balancing Authorities’ control ACE 
equations (or alternate control processes). 

 Pseudo-Tie –  A time-varying energy transfer [between two Balancing Authorities] that is updated in 
Real-time and included in the NIA in the same manner as a Tie Line in the affected Balancing 
Authorities’ control ACE equations (or alternate control processes).  

 Regulating Reserve – An amount of reserve responsive to Automatic Generation Control, which is sufficient 
to provide normal regulating margin. 

 Supplemental Regulation Service – A method of providing regulation service in which the Balancing 
Authority providing the regulation service receives a signal representing all or a portion of the other 
Balancing Authority’s ACE. 

 

Basic ADI Operating Concepts 
The following working definition was developed and reflects the present three implementations of ADI: 

 ACE Diversity Interchange – A frequency neutral form of ACE exchange that uses real-time, sub-minute 
adjustments to the raw ACE values of participating Balancing Authorities that always net to zero and are 
non-zero individually only when at least one participating Balancing Authority’s raw ACE value differs in 
algebraic sign from at least one other participating Balancing Authority’s raw ACE.  Participating Balancing 
Authorities achieve reductions in their generation control and reporting ACE values by incorporating the 
ADI adjustments computed by an ACE Diversity Interchange algorithm.  A participating BA’s ADI adjustment 
term for each calculating cycle allows a flow that has already occurred on the participating BA’s tie-lines to 
be maintained.  It does not affect the tie line meters as an actual amount of energy transfer. 

 
While ADI adjustment allocation methods may differ among the ADI implementations, two key features are that the 
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computed ADI adjustments for all participating Balancing Authorities must always have a zero sum (see OP1 below) 
and the computed ADI adjustment for each participating Balancing Authority will equal zero in the absence of 
diversity in algebraic sign of the participating Balancing Authorities’ raw ACE. These are distinguishing features of 
the ADI process. 

 

ADI Implementation Mechanics 
ADI processes depend on the timely exchange of relevant data, and consistent implementation of ADI adjustments 
in the same timeframe of EMS scan rates (e.g., 6 seconds, or less).  While the information exchange processes used 
for ADI have very high availability, Balancing Authorities participating in ADI have backup plans to address failures in 
data exchange communications. 

 
The ADI processes that exist presently allow for individual Balancing Authorities to enable or disable their 
participation in real-time for local or interconnected reliability concerns, and allow for a global enabling or disabling 
of ADI when appropriate for global reliability concerns. 

 
Balancing Authorities participating in ADI communicate with their Transmission Operators and Reliability 
Coordinators, often with a consistent set of data being exchanged, to address congestion management problems 
that might be affected adversely by the continued use of ADI. 

 
Present ADI implementations require that the participating Balancing Authorities are electrically contiguous (see 
OP6 below). 

 
Balancing Authorities presently utilizing ADI do not use or acquire transmission service for the ADI process. The 
common premise is that ADI is a net zero flow that would have occurred absent ADI. However, Balancing 
Authorities must have transmission connectivity and have arrangements for transmission to participate in ADI. The 
ADI process will be disabled in the event that normal or contingent operations require the use of transmission 
being used for ADI-related power flows. Most often, the inadvertent power flows do not persist for extended 
periods and would net reasonably close to zero over longer intervals. 

 
In theory, the ADI adjustment for each participating Balancing Authority should net to zero in the longer term if ACE 
values are more or less random, normally distributed, and having a mean of zero. Deviations from this basic 
premise could impact inadvertent energy accumulations.   
 
Present ADI implementations all track the impact that the ADI process is having on hourly inadvertent and its 
cumulative impact in the longer term (e.g., monthly). Differing methods are in use among the present ADI 
implementations to address various aspects of managing the ADI adjustments. 

 

End of Hour Settlements 
Since the summation of ADI adjustments within an ADI group sum to zero, participant accounts could be settled off-
line or added to the Inadvertent Interchange accounts of the participants.  If settlements are handled as inadvertent, 
participants could modify their NIA values by treating their integrated hourly ADI adjustments as Pseudo-Ties, 
thereby affecting their end of hour Inadvertent Interchange, a similar result can be obtained by using Dynamic 
Schedules instead of Pseudo-Ties.  Regardless of which method is used, all participants’ within an ADI group must use 
the same method.   
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Within Hour Assessments 
The ADI process as defined above is a process that directly modifies ACE in order to achieve a final value of lesser 
magnitudes for each participating Balancing Authority to use in the calculation of CPS1 or BAAL.  And, since 
frequency-response is measured solely with Net Actual Interchange (NIA) and frequency, it is necessary to ignore (or 
leave out) the ADI adjustment from the NIA value when evaluating the participant’s frequency-response.  It is also 
necessary to ignore (or leave out) the ADI adjustment when calculating Balancing Area Load.  To clarify, the ADI 
adjustment should not modify the real-time NIA value for any other purpose other than end of hour Inadvertent 
Interchange accounting.   

 

ADI Implementation Mechanics and Controls Summary 

 Balancing Authorities participating in ADI have backup plans to address failures in data exchange 
communications. 

 Individual Balancing Authorities can enable or disable their participation in real-time for local or 
interconnected reliability concerns. 

 Global enabling or disabling of ADI is activated when appropriate for global reliability concerns. 

 The ADI process will be disabled in the event that normal or contingent operations require the use of 
transmission being used for ADI-related power flows. 

 The present ADI implementations all have limits on the magnitude of ADI exchanges and are subject to 
oversight by the ADI program’s stakeholders and industry subject matter experts. 

 

Operating Principles Associated with ADI Applications 
The following Operating Principles (OP) must be observed by those participating in ADI applications. 
 
OP1 – The algebraic sum of the ADI adjustments used in participating Balancing Authorities’ ACE equations need to 
be zero so that frequency is not affected, with due consideration of different scan rates and data latency.  

 
OP2 – Since ADI is dependent on successful exchange of ACE-related data, Balancing Authorities that participate in 
ADI need to have an agreed upon backup plan that utilizes a consistent method of validating the integrity of its data 
exchange process, in the event of the loss of communications or data quality. (For example, the detection of an 
invalid data exchange due to the loss of communications or data quality will initiate the backup plan within 1 
minute, with automatic disabling of participation upon detection.) 

 
OP3 – Implementations of ADI need to be reviewed and approved by the NERC Resources Subcommittee and the 
NERC Operating Reliability Subcommittee in order to verify that the intent of applicable Balancing and Transmission 
related Standards are not compromised by the implementation.  

 
OP4 – Balancing Authorities participating in ADI need to continuously assure that their regulation control is not 
affecting the reliability of the transmission system.  

 
OP5 – Balancing Authorities participating in ADI need to develop an appropriate methodology to continuously verify 
that their regulation control is not affecting the reliability of the transmission system.  

 
OP6 – Balancing Authorities need to have transmission connectivity and arrangements for transmission to 
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participate in ADI. ADI needs to be designed to avoid adverse impacts on intermediary Balancing Authorities and 
Transmission Operators. Additionally, there needs to be an established method by which affected Balancing 
Authorities, Transmission Operators and Reliability Coordinators can be updated with the real-time ADI adjustments 
being exchanged so that they can monitor any potential reliability impacts.  

 
OP7 – The implementation of ADI needs to allow participating Balancing Authorities to change their participation 
status in real-time, and the ADI algorithm needs to respond immediately to apply the ADI adjustments in recognition 
of the status changes.  

 
OP8 – Real-time observability of participation and communication status, raw ACE, ADI adjustments, and ADI-
adjusted ACE values need to be available to Balancing Authorities, Transmission Operators, and Reliability 
Coordinators. The ADI participants need to share the ADI results with the appropriate Reliability Coordinators who 
can also assess the impacts.  
 
OP9 – When a Balancing Authority participates in supplemental regulation and it experiences a contingency that 
qualifies as a NERC DCS Reportable Event, and, the other Balancing Authorities participating in supplemental 
regulation do not jointly activate contingency reserve sharing for the resource loss, then supplemental regulation 
needs to be disabled by the contingent Balancing Authority when their contingency occurs, or after-the-fact 
corrections need to be made to remove the supplemental regulation adjustment from ACE to compute DCS 
recovery. 

 
OP10 – For purposes of BAL-003 or the calculation of load, the ADI adjustment term must be excluded as it will 
distort the true values.   

 
OP11 – Balancing Authorities participating in ADI need to determine a maximum value for capping real-time ADI 
adjustments and ADI accumulations.  
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Inadvertent Interchange 3 
 4 
Applicability: 5 
Balancing Authorities (BAs) 6 
 7 
Introduction and Purpose:  8 
It is in the public interest for NERC to develop guidelines that are useful for maintaining or enhancing the 9 
reliability of the Bulk Electric System (BES).  10 
 11 
The Technical Committees of NERC—Operating Committee (OC), Planning Committee (PC) and the Critical 12 

Infrastructure Protection Committee (CIPC)—in accordance with their charters1 are authorized by the NERC 13 
Board of Trustees (Board) to develop Reliability (OC and PC) and Security Guidelines (CIPC). These guidelines 14 
establish a voluntary code of practice on a particular topic for consideration and use by BES users, owners, 15 
and operators. These guidelines are coordinated by the technical committees and include the collective 16 
experience, expertise and judgment of the industry. The objective of this reliability guideline is to distribute 17 
key practices and information on specific issues critical to appropriately maintaining BES reliability. 18 
Reliability guidelines are not to be used to provide binding norms or create parameters by which compliance 19 
to standards are monitored or enforced. While the incorporation of guideline practices are strictly 20 
voluntary, reviewing, revising, or developing a program using these practices is highly encouraged to 21 
promote and achieve appropriate BES reliability. 22 
 23 
This Reliability Guideline is intended to provide recommended practices for the management of Inadvertent 24 
Interchange (also referred to herein as inadvertent) accounting. With the goal of ensuring that, over the 25 
long term, BA Areas do not excessively depend on the BA Areas in the Interconnection for meeting their 26 
demand or Interchange obligations. 27 
 28 
Background 29 
The purpose of this document is to explain inadvertent accounting. Included within this document are 30 
accounting practices that every BA within NERC should follow. These practices provide a method for 31 
isolating and eliminating the source(s) of accounting errors. They may also be used as an aid in identifying 32 
the poor control performance that contributes to inadvertent accumulations. 33 
 34 
Responsibilities 35 
NERC Operating Committee - Resources Subcommittee 36 
Provide oversight of the Inadvertent Interchange reporting process as implemented by the BA and Regional 37 
Administrators from each Regional Entity. 38 
 39 
 40 
                                                      
1 http://www.nerc.com/docs/docs/oc/OC_Charter_approved_02.16.10.pdf   

 http://www.nerc.com/docs/cip/CIPC_Charter_Aug2010.pdf  
 http://www.nerc.com/docs/pc/Board%20Approved%20PC%20Charter%20August%204%202011.pdf  

http://www.nerc.com/docs/docs/oc/OC_Charter_approved_02.16.10.pdf
http://www.nerc.com/docs/cip/CIPC_Charter_Aug2010.pdf
http://www.nerc.com/docs/pc/Board%20Approved%20PC%20Charter%20August%204%202011.pdf
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Balancing Authorities 41 
Account for, calculate and report Inadvertent Interchange. Each BA is obligated to maintain its Inadvertent 42 
Interchange accounting within two periods, namely, On-Peak and Off-Peak. All hourly Schedules and 43 
Schedule changes are confirmed between the involved BA Areas prior to implementation in regard to 44 
common magnitude, rate of change, starting time, and ending time. As a double check, Interchange 45 
Schedules are also confirmed for the previous day. 46 
 47 
Each BA must submit in a timely manner a monthly summary of Inadvertent Interchange to the NERC 48 
Inadvertent Interchange Reporting Tool. 49 
 50 
Regional Administrators (RA) 51 
A RA is established voluntarily, for each Region to help maintain the NERC Inadvertent Interchange 52 
Reporting Tool (https://inadvertent.nerc.net/webhub/) by ensuring the BAs have effectively reported 53 
Inadvertent Interchange Data.  54 
 55 
Tasks to be performed by the RA are as follows: 56 

 Lock the NERC Inadvertent Interchange Reporting Application no later on or around than the 22nd 57 
20th calendar day of each month. Please refer to the Adjustments for Error section for further 58 
information regarding how BAs can make adjustments to data after the 20th calendar day of  59 
Application has been locked for the month. 60 

 (RA Only) The tool can be locked by going to the following  61 

o Admin  Manage Data  Lock and Unlock Region 62 

– The RA would select the appropriate region, month and year, then click the ‘BA Lock’ or 63 
‘BA Unlock’ button  64 

 Assist in dispute resolution when two BAs cannot agree on a Scheduled Net Interchange (NIS) or 65 
Actual Net Interchange (NIA).  66 

 Verify Interconnection’s monthly actual and scheduled On and Off-Peak balances reflect zero after 67 
data submittals are complete.  68 

 If the balance does not equal zero, communicate with BAs to identify the root cause and assist 69 
in resolving the imbalance 70 

 Report to the NERC Resource Subcommittee (RS) on a quarterly basis the status of the Region 71 
inadvertent reporting by BA via email or at the Resources Subcommittee meeting. 72 

 Provide quarterly reports in January, April, July and October for the prior quarter. 73 

 Monitor BA’s balance to ensure it does not exceed the recommended limits. (See Managing the 74 
Balancing Authorities’ Balance section)  75 

 76 
RAs shall report issues that may arise to the RS on no less than a quarterly basis. Questions about RA 77 
responsibilities can be directed to the chair of RS.  78 
 79 

Formatted: Superscript

Formatted: List Bullet 4, Left

Formatted: List Bullet 2, Left

https://inadvertent.nerc.net/webhub/


 

Reliability Guideline: Inadvertent Interchange 3 
Approved by the Operating Committee: December XX, 2016 

Definitions 80 
Please refer to the Glossary of Terms used in NERC Reliability Standards as posted on the NERC website for 81 
the definitions associated with the capitalized terms used in this document. 82 
 83 
Guideline Details: 84 
 85 
Inadvertent Interchange Accounting Procedure 86 
Each BA should calculate and record hourly Inadvertent Interchange which includes all AC and DC tie lines 87 
that connect to its Adjacent Balancing Authority Areas in the same Interconnection and interchange served 88 
by jointly owned generators for On-Peak and Off-Peak periods.  89 
 90 
Adjacent BA Areas shall operate to a common Net Interchange Schedule and Actual Net Interchange value 91 
and should record these hourly quantities, with like values but opposite sign.  92 
 93 
In order to ensure that each BA can agree to a common Scheduled Net Interchange and Actual Net 94 
Interchange, it is recommended that the BAs, by the end of the next business day, agree with its adjacent 95 
BA to the hourly values of Net Interchange Schedule and hourly integrated megawatt-hour values of Actual 96 
Net Interchange. 97 
 98 
The BA needs to use the agreed-to daily and monthly accounting data to compile its monthly accumulated 99 
Inadvertent Interchange for the On-Peak and Off-Peak hours of the month in order for the BAs to submit a 100 
monthly summary of Inadvertent Interchange to the NERC reporting tool. The values should be populated 101 
in the NERC tool no later than the 15th calendar day of the following month. 102 
 103 
These values are reported in the Central Prevailing time zone and should only include agreed to values 104 
between by the Source BA, Sink BA and all Intermediate BAs. If the BAs cannot come to agreed values they 105 
should populate the actual interchange and schedule interchange they have at the time.  106 
 107 
Differences 108 
If the BAs cannot mutually agree to a common Actual Net Interchange or Scheduled Net Interchange with 109 
like values but opposite signs by the 15th calendar day of the following month they need to contact their RA 110 
and advise them of the situation. The BAs need to provide the RA a description of the cause for the dispute 111 
and the plan for correcting the discrepancy including the timeline for the completion. This includes 112 
instances where the BAs need additional time for reconciliation.  In circumstances where an RA does not 113 
exist, the involved BAs should resolve their differences to meet the NERC standards, such as BAL-005.   114 
 115 
Documentation should be saved for the parties’ involved up to 24 months after the difference has been 116 
resolved.  117 
 118 
Adjustments for Error  119 
A BA may make after-the-fact corrections to the agreed-to monthly accounting data only as needed to 120 
reflect actual operating conditions (e.g. a meter being used for control was sending bad data). After-the-121 
fact corrections to scheduled or actual values can only be made with agreement of the impacted Adjacent 122 
BAs, by making equal, but opposite, adjustments. 123 
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 124 
If changes need to occur after the 22nd 20th day of the month, email a request form (See Appendix A) to the 125 
RA including the following information: 126 

 The month and year for which a change needs to be made. 127 

 Whether the change is for NIA or NIS. 128 

 Explanation for the change. 129 

 Agreements to the change from all BAs involved.  130 

 Whether the change is On-Peak or Off-Peak. 131 
 132 
In circumstances where an RA does not exist, the involved BAs should resolve their differences to meet 133 
the NERC standards, such as BAL-005.   134 
 135 
Managing the Balancing Authorities’ Balance 136 
 137 
Eastern Interconnection 138 
Each BA’s accumulated Inadvertent Interchange for both the monthly On-Peak period and the monthly Off-139 
Peak period, individually, should not exceed 150% of the previous calendar year’s average of integrated 140 
hourly Peak Demand and integrated hourly peak generation (1.5*((average hourly peak for preceding 141 
calendar year + hourly peak generation)/2)). If the BA’s balance does exceed 150% of the previous calendar 142 
year’s average of integrated hourly Peak Demand and integrated hourly peak generation, it is expected that 143 
the BA should start a form of inadvertent payback method that includes a target of driving their balance 144 
down towards zero in accordance with the North American Energy Standards Board (NAESB) requirements.  145 
 146 
Western Interconnection 147 
Each BA Area’s accumulated Primary Inadvertent Interchange must be managed in accordance with BAL-148 
004-WECC-2 Requirement R1. 149 

 150 

Dissolution of Balancing Authorities 151 
When a BA deregisters, presumably to transfer its load and generation into another BA, its Inadvertent 152 
Interchange balance should be accurately accounted for to keep the Interconnection in balance. In the 153 
event the deregistering BA is being absorbed by more than one BA, the deregistering BA Inadvertent 154 
Interchange balance must be apportioned among the absorbing BAs. 155 
 156 
The transfer of the inadvertent balance needs to occur the month after the dissolving BA is 157 
decommissioned.  158 
 159 
The dissolving BA inadvertent balance will need to reflect zero in the NERC inadvertent reporting tool. The 160 
new or acquiring BA would absorb the inadvertent balance of the dissolving BA. 161 
 162 
The dissolving BA should contact the NERC RS, to discuss the necessary changes. This acts as a notification 163 
to the vendor so that an adjustment can be made to the NERC inadvertent reporting tools.  164 
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 165 
The month after the dissolving BA’s balance has been transitioned to the new BA(s) the vendor should 166 
remove that BA from the list of BAs that must report into the NERC inadvertent reporting tool.  167 
 168 
Historical data will remain in the NERC inadvertent reporting tool for the dissolving BA.  169 
 170 
Below are examples for inadvertent accounting changes: 171 
 172 
Example #1: 173 
BA dissolving into a single BA 174 
BA 1 last day of operation as a Balancing Authority is June 30, 2012. They are being absorbed by BA 2 as of 175 
July 1, 2012 0000. BA 1 inadvertent balance will be taken to zero in the NERC inadvertent reporting tool 176 
once they are no longer a Balancing Authority.  177 
 178 
BA1 has finished their end of the month check out for the month of June 2012 they report their remaining 179 
inadvertent balance, on and off peak, to BA2.  180 
 181 
For the month of July 2012 BA 1 and BA2 would report the accumulated inadvertent numbers between the 182 
two of them in the Actual columns, taking BA 1 inadvertent balance to zero and increasing BA 2 inadvertent 183 
balance by the agreed to amount.  184 
 185 
BA 1 On peak Inadvertent Interchange = -300 186 
BA 1 Off Peak Inadvertent Interchange = 500 187 
 188 
BA 1 would report on peak actual of 300 with an off peak actual value of -500. 189 
 190 
BA 2 would report on peak actual of -300 with an off peak actual value of 500.  191 
 192 
This would take BA 1 inadvertent balance to zero for both on and off peak and adjust BA 2 inadvertent 193 
balance by the amount absorbed from BA 1.  194 
 195 
For BA 1 these should be the only numbers reported in July 2012. Going forward BA 1 would no longer 196 
report values in the NERC inadvertent reporting tool.  197 
 198 
Example #2:  199 
One BA dissolving into two BAs 200 
BA 1 last day of operation as a Balancing Authority is June 30, 2012. They are being split between two BA’s 201 
(BA 2 and BA 3) as of July 1, 2012 0000. The three BA’s have agreed to split the inadvertent 50/50 between 202 
BA 2 and BA 3.  203 
 204 
BA 1 inadvertent balance will be taken to zero in the NERC inadvertent reporting tool once they are no 205 
longer a Balancing Authority.  206 
 207 
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BA1 has finished their end of the month check out for the month of June 2012 they report their remaining 208 
inadvertent balance, on and off peak, to BA2 and BA 3.  209 
 210 
For the month of July 2012 BA 1, BA2 and BA 3 would report the accumulated inadvertent numbers between 211 
the three of them in the Actual columns, taking BA 1 inadvertent balance to zero and increasing BA 2 and 212 
BA 3 inadvertent balance by the agreed to amount.  213 
 214 
BA 1 On peak Inadvertent Interchange = -1000 215 
BA 1 Off Peak Inadvertent Interchange = 5000 216 
 217 
BA 2 would take the following 218 
 On peak = -500 219 
 Off peak = 2500 220 
 221 
BA 3 would take the following: 222 
 On peak = -500 223 
 Off peak = 2500 224 
 225 
In the NERC Tool BA 1 would report with BA 2 an on peak value of 500 and off peak value of -2500. 226 
BA2 would report with BA 1 on peak of -500 and off peak value of 2500. 227 
 228 
In the NERC Tool BA 1 would report with BA 3 an on peak value of 500 and off peak value of -2500.  229 
BA 3 would report with BA 1 on peak of -500 and off peak value of 2500. 230 
 231 
This will take BA 1 inadvertent accounting balance to zero for both on and off peak and adjust BA 2 and BA 232 
3 by the agreed to amount.  233 

 234 

Creation of Balancing Authorities 235 
Please refer to Housekeeping Task for New, Reconfigured or Retiring Balancing Authorities located on the 236 
NERC website. 237 
 238 
Managing the Interconnection Balance  239 
On a monthly basis, the summation of the Regions On and Off Peak balances sum to zero in the NERC 240 
inadvertent reporting tool. The NERC inadvertent reporting tool has the capability to provide inadvertent 241 
reports. The Inadvertent Interchange reports can be located by following the steps below:  242 

1. Go to the Reports tab on the top of the screen/Select the correct Interconnection and select 243 
Monthly under Monthly/Yearly. Once the screen has loaded, select the desired month by clicking 244 
on the blue hyperlink. 245 

 246 

http://www.nerc.com/comm/OC/RS%20Landing%20Page%20DL/Related%20Files/Housekeeping_Tasks_for_New_Reconfigured_or_Retiring_Balancing_Authorities.pdf
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 247 
 248 
  249 
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2. Click on the NERC Report link. 250 
 251 

 252 
 253 

3. Once the report is open, scroll to the bottom of the page and verify that the On Peak and Off Peak 254 
Totals net to zero between the Regions. Also verify the Total Inadvertent for the month is zero.  255 

 256 

 257 
 258 
If the balance does not equal zero, the RA should investigate the root cause of the non-zero value and assist 259 
in resolving the imbalance. If the RA is unable to determine the cause of the discrepancy then the RA or the 260 
BA should contact the Chair of the NERC RS for assistance.  261 

 262 

Inadvertent Interchange Payback Options 263 
 264 
Eastern Interconnection 265 
Please refer to the NAESB Wholesale Electric Quadrant (WEQ) Standard, Version 003, WEQ-007, entitled, 266 
Inadvertent Interchange Payback. The Federal Energy Regulatory Commission (FERC) approved Version 003 267 

on September 18, 2014 in Order No. 676-H.2  268 
 269 
 270 

                                                      
2 Standards for Business Practices and Communication Protocols for Public Utilities, 148 FERC ¶ 61,205 (2014). 
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Western Interconnection 271 
Please refer to BAL-004-WECC-2. The only payback method allowed in the Western Interconnection is 272 
through automatic time error correction (ATEC); as described in the definition of Reportable ACE in the 273 
NERC Glossary of Terms. 274 

 275 

Related Documents and Links:  276 
NERC Operating Committee Charter 277 
 278 
Revision History 279 
Date Version Number Reason/Comments 

7/27/2016 1.0 Initial Version – Inadvertent Interchange 

 280 
 281 
 282 
 283 
 284 
 285 
 286 
 287 
 288 
 289 
 290 
 291 
 292 
 293 
 294 
 295 
 296 
 297 
 298 
 299 
 300 
 301 
 302 
 303 
 304 
 305 
 306 
 307 
 308 
 309 
 310 
 311 
 312 

http://www.nerc.com/docs/docs/oc/OC_Charter_approved_02.16.10.pdf
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Appendix A 313 

Request to Unlock NERC Inadvertent Interchane Tool Form 314 

*This form must be completed if the NERC Tool needs to be unlocked after the 22nd of the month 315 

 316 

Company: 317 

Name: 318 

Date: 319 

1. State the Month and Year of requested change 320 

Month____________  Year__________ 321 

  322 

2. Changes affect 323 

Net Actual Interchange (NIA ) ,  324 

Net Schedule Interchange (NIS ) 325 

Both 326 

 327 

3. Please explain the reason for the change request 328 

____________________________________________________________329 

____________________________________________________________330 

__________________________________________ 331 

 332 

4. List the names and contact information for each Balancing Authority (BA) 333 

Representative who are in agreement with the change. 334 

____________________________________________________________335 

____________________________________________________________336 

__________________________________________ 337 

 338 
 339 
 340 
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Reliability Guideline 
Inadvertent Interchange 
 
Applicability: 

Balancing Authorities (BAs) 
 
Introduction and Purpose:  

It is in the public interest for NERC to develop guidelines that are useful for maintaining or enhancing the 
reliability of the Bulk Electric System (BES).  
 
The Technical Committees of NERC—Operating Committee (OC), Planning Committee (PC) and the Critical 

Infrastructure Protection Committee (CIPC)—in accordance with their charters1 are authorized by the NERC 
Board of Trustees (Board) to develop Reliability (OC and PC) and Security Guidelines (CIPC). These guidelines 
establish a voluntary code of practice on a particular topic for consideration and use by BES users, owners, 
and operators. These guidelines are coordinated by the technical committees and include the collective 
experience, expertise and judgment of the industry. The objective of this reliability guideline is to distribute 
key practices and information on specific issues critical to appropriately maintaining BES reliability. 
Reliability guidelines are not to be used to provide binding norms or create parameters by which compliance 
to standards are monitored or enforced. While the incorporation of guideline practices are strictly 
voluntary, reviewing, revising, or developing a program using these practices is highly encouraged to 
promote and achieve appropriate BES reliability. 
 
This Reliability Guideline is intended to provide recommended practices for the management of Inadvertent 
Interchange (also referred to herein as inadvertent) accounting. With the goal of ensuring that, over the 
long term, BA Areas do not excessively depend on another BA Area in the Interconnection for meeting their 
demand or Interchange obligations. 
 
Background 
The purpose of this document is to explain inadvertent accounting. Included within this document are 
accounting practices that every BA within NERC should follow. These practices provide a method for 
isolating and eliminating the source(s) of accounting errors. They may also be used as an aid in identifying 
the poor control performance that contributes to inadvertent accumulations. 
 
Responsibilities 
NERC Operating Committee - Resources Subcommittee 
Provide oversight of the Inadvertent Interchange reporting process as implemented by the BA and Regional 
Administrators from each Regional Entity. 
 
 
                                                      
1 http://www.nerc.com/docs/docs/oc/OC_Charter_approved_02.16.10.pdf   

 http://www.nerc.com/docs/cip/CIPC_Charter_Aug2010.pdf  
 http://www.nerc.com/docs/pc/Board%20Approved%20PC%20Charter%20August%204%202011.pdf  

http://www.nerc.com/docs/docs/oc/OC_Charter_approved_02.16.10.pdf
http://www.nerc.com/docs/cip/CIPC_Charter_Aug2010.pdf
http://www.nerc.com/docs/pc/Board%20Approved%20PC%20Charter%20August%204%202011.pdf
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Balancing Authorities 
Account for, calculate and report Inadvertent Interchange. Each BA is obligated to maintain its Inadvertent 
Interchange accounting within two periods, namely, On-Peak and Off-Peak. All hourly Schedules and 
Schedule changes are confirmed between the involved BA Areas prior to implementation in regard to 
common magnitude, rate of change, starting time, and ending time. As a double check, Interchange 
Schedules are also confirmed for the previous day. 
 
Each BA must submit in a timely manner a monthly summary of Inadvertent Interchange to the NERC 
Inadvertent Interchange Reporting Tool. 
 
Regional Administrators (RA) 
A RA is established voluntarily, for each Region to help maintain the NERC Inadvertent Interchange 
Reporting Tool (https://inadvertent.nerc.net/webhub/) by ensuring the BAs have effectively reported 
Inadvertent Interchange Data.  
 
Tasks to be performed by the RA are as follows: 

 Lock the NERC Inadvertent Interchange Reporting Application on or around the 22nd calendar day of 
each month. Please refer to the Adjustments for Error section for further information regarding how 
BAs can make adjustments to data after the Application has been locked for the month. 

 Assist in dispute resolution when two BAs cannot agree on a Scheduled Net Interchange (NIS) or 
Actual Net Interchange (NIA).  

 Verify Interconnection’s monthly actual and scheduled On and Off-Peak balances reflect zero after 
data submittals are complete.  

 If the balance does not equal zero, communicate with BAs to identify the root cause and assist 
in resolving the imbalance 

 Report to the NERC Resource Subcommittee (RS) on a quarterly basis the status of the Region 
inadvertent reporting by BA via email or at the Resources Subcommittee meeting. For the Western 
Interconnect this reporting is handled by WECC not the RA.  

 Provide quarterly reports in January, April, July and October for the prior quarter. 

 Monitor BA’s balance to ensure it does not exceed the recommended limits. (See Managing the 
Balancing Authorities’ Balance section)  

 
RAs shall report issues that may arise to the RS on no less than a quarterly basis. Questions about RA 
responsibilities can be directed to the chair of RS.  
 
Definitions 
Please refer to the Glossary of Terms used in NERC Reliability Standards as posted on the NERC website for 
the definitions associated with the capitalized terms used in this document. 
 
Guideline Details: 

 

https://inadvertent.nerc.net/webhub/
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Inadvertent Interchange Accounting Procedure 
Each BA shall calculate and record hourly Inadvertent Interchange which includes all AC and DC tie lines 
that connect to its Adjacent Balancing Authority Areas in the same Interconnection and interchange served 
by jointly owned generators for On-Peak and Off-Peak periods.  
 
Adjacent BA Areas shall operate to a common Net Interchange Schedule and Actual Net Interchange value 
and shall record these hourly quantities, with like values but opposite sign.  
 
In order to ensure that each BA can agree to a common Scheduled Net Interchange and Actual Net 
Interchange, it is recommended that the BAs, by the end of the next business day, agree with its adjacent 
BA to the hourly values of Net Interchange Schedule and hourly integrated megawatt-hour values of Actual 
Net Interchange. 
 
The BA needs to use the agreed-to daily and monthly accounting data to compile its monthly accumulated 
Inadvertent Interchange for the On-Peak and Off-Peak hours of the month in order for the BAs to submit a 
monthly summary of Inadvertent Interchange to the NERC reporting tool. The values should be populated 
in the NERC tool no later than the 15th calendar day of the following month. 
 
These values are reported in the Central Prevailing time zone and should only include agreed to values 
between by the Source BA, Sink BA and all Intermediate BAs. If the BAs cannot come to agreed values they 
should populate the actual interchange and schedule interchange they have at the time.  
 
Differences 
If the BAs cannot mutually agree to a common Actual Net Interchange or Scheduled Net Interchange with 
like values but opposite signs by the 15th calendar day of the following month they need to contact their RA 
and advise them of the situation. The BAs need to provide the RA a description of the cause for the dispute 
and the plan for correcting the discrepancy including the timeline for the completion. This includes 
instances where the BAs need additional time for reconciliation.  In circumstances where an RA does not 
exist, the involved BAs should resolve their differences to meet the NERC standards, such as BAL-005.   
 
Documentation should be saved for the parties’ involved up to 24 months after the difference has been 
resolved.  
 
Adjustments for Error  
A BA may make after-the-fact corrections to the agreed-to monthly accounting data only as needed to 
reflect actual operating conditions (e.g. a meter being used for control was sending bad data). After-the-
fact corrections to scheduled or actual values can only be made with agreement of the impacted Adjacent 
BAs, by making equal, but opposite, adjustments. 
 
If changes need to occur after the 22nd day of the month, email a request form (See Appendix A) to the RA 
including the following information: 

 The month and year for which a change needs to be made. 

 Whether the change is for NIA or NIS. 
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 Explanation for the change. 

 Agreements to the change from all BAs involved.  

 Whether the change is On-Peak or Off-Peak. 
 
In circumstances where an RA does not exist, the involved BAs should resolve their differences to meet 
the NERC standards, such as BAL-005.   
 
Managing the Balancing Authorities’ Balance 

 
Eastern Interconnection 
Each BA’s accumulated Inadvertent Interchange for both the monthly On-Peak period and the monthly Off-
Peak period, individually, should not exceed 150% of the previous calendar year’s average of integrated 
hourly Peak Demand and integrated hourly peak generation (1.5*((average hourly peak for preceding 
calendar year + hourly peak generation)/2)). If the BA’s balance does exceed 150% of the previous calendar 
year’s average of integrated hourly Peak Demand and integrated hourly peak generation, it is expected that 
the BA should start a form of inadvertent payback method that includes a target of driving their balance 
down towards zero in accordance with the North American Energy Standards Board (NAESB) requirements.  
 
Western Interconnection 
Each BA Area’s accumulated Primary Inadvertent Interchange must be managed in accordance with BAL-
004-WECC-2 Requirement R1. 

 
Dissolution of Balancing Authorities 

When a BA deregisters, presumably to transfer its load and generation into another BA, its Inadvertent 
Interchange balance should be accurately accounted for to keep the Interconnection in balance. In the 
event the deregistering BA is being absorbed by more than one BA, the deregistering BA Inadvertent 
Interchange balance must be apportioned among the absorbing BAs. 
 
The transfer of the inadvertent balance needs to occur the month after the dissolving BA is 
decommissioned.  
 
The dissolving BA inadvertent balance will need to reflect zero in the NERC inadvertent reporting tool. The 
new or acquiring BA would absorb the inadvertent balance of the dissolving BA. 
 
The dissolving BA should contact the NERC RS, to discuss the necessary changes. This acts as a notification 
to the vendor so that an adjustment can be made to the NERC inadvertent reporting tools.  
 
The month after the dissolving BA’s balance has been transitioned to the new BA(s) the vendor should 
remove that BA from the list of BAs that must report into the NERC inadvertent reporting tool.  
 
Historical data will remain in the NERC inadvertent reporting tool for the dissolving BA.  
 
Below are examples for inadvertent accounting changes: 
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Example #1: 
BA dissolving into a single BA 
BA 1 last day of operation as a Balancing Authority is June 30, 2012. They are being absorbed by BA 2 as of 
July 1, 2012 0000. BA 1 inadvertent balance will be taken to zero in the NERC inadvertent reporting tool 
once they are no longer a Balancing Authority.  
 
BA1 has finished their end of the month check out for the month of June 2012 they report their remaining 
inadvertent balance, on and off peak, to BA2.  
 
For the month of July 2012 BA 1 and BA2 would report the accumulated inadvertent numbers between the 
two of them in the Actual columns, taking BA 1 inadvertent balance to zero and increasing BA 2 inadvertent 
balance by the agreed to amount.  
 
BA 1 On peak Inadvertent Interchange = -300 
BA 1 Off Peak Inadvertent Interchange = 500 
 
BA 1 would report on peak actual of 300 with an off peak actual value of -500. 
 
BA 2 would report on peak actual of -300 with an off peak actual value of 500.  
 
This would take BA 1 inadvertent balance to zero for both on and off peak and adjust BA 2 inadvertent 
balance by the amount absorbed from BA 1.  
 
For BA 1 these should be the only numbers reported in July 2012. Going forward BA 1 would no longer 
report values in the NERC inadvertent reporting tool.  
 
Example #2:  
One BA dissolving into two BAs 
BA 1 last day of operation as a Balancing Authority is June 30, 2012. They are being split between two BA’s 
(BA 2 and BA 3) as of July 1, 2012 0000. The three BA’s have agreed to split the inadvertent 50/50 between 
BA 2 and BA 3.  
 
BA 1 inadvertent balance will be taken to zero in the NERC inadvertent reporting tool once they are no 
longer a Balancing Authority.  
 
BA1 has finished their end of the month check out for the month of June 2012 they report their remaining 
inadvertent balance, on and off peak, to BA2 and BA 3.  
 
For the month of July 2012 BA 1, BA2 and BA 3 would report the accumulated inadvertent numbers between 
the three of them in the Actual columns, taking BA 1 inadvertent balance to zero and increasing BA 2 and 
BA 3 inadvertent balance by the agreed to amount.  
 
BA 1 On peak Inadvertent Interchange = -1000 
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BA 1 Off Peak Inadvertent Interchange = 5000 
 
BA 2 would take the following 
 On peak = -500 
 Off peak = 2500 
 
BA 3 would take the following: 
 On peak = -500 
 Off peak = 2500 
 
In the NERC Tool BA 1 would report with BA 2 an on peak value of 500 and off peak value of -2500. 
BA2 would report with BA 1 on peak of -500 and off peak value of 2500. 
 
In the NERC Tool BA 1 would report with BA 3 an on peak value of 500 and off peak value of -2500.  
BA 3 would report with BA 1 on peak of -500 and off peak value of 2500. 
 
This will take BA 1 inadvertent accounting balance to zero for both on and off peak and adjust BA 2 and BA 
3 by the agreed to amount.  

 
Creation of Balancing Authorities 

Please refer to Housekeeping Task for New, Reconfigured or Retiring Balancing Authorities located on the 
NERC website. 
 
Managing the Interconnection Balance  

On a monthly basis, the summation of the Regions On and Off Peak balances sum to zero in the NERC 
inadvertent reporting tool. The NERC inadvertent reporting tool has the capability to provide inadvertent 
reports. The Inadvertent Interchange reports can be located by following the steps below:  

1. Go to the Reports tab on the top of the screen/Select the correct Interconnection and select 
Monthly under Monthly/Yearly. Once the screen has loaded, select the desired month by clicking 
on the blue hyperlink. 

 

 

http://www.nerc.com/comm/OC/RS%20Landing%20Page%20DL/Related%20Files/Housekeeping_Tasks_for_New_Reconfigured_or_Retiring_Balancing_Authorities.pdf
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2. Click on the NERC Report link. 
 

 
 

3. Once the report is open, scroll to the bottom of the page and verify that the On Peak and Off Peak 
Totals net to zero between the Regions. Also verify the Total Inadvertent for the month is zero.  

 

 
 
If the balance does not equal zero, the RA should investigate the root cause of the non-zero value and assist 
in resolving the imbalance. If the RA is unable to determine the cause of the discrepancy then the RA or the 
BA should contact the Chair of the NERC RS for assistance.  

 
Inadvertent Interchange Payback Options 

 
Eastern Interconnection 
Please refer to the NAESB Wholesale Electric Quadrant (WEQ) Standard, Version 003, WEQ-007, entitled, 
Inadvertent Interchange Payback. The Federal Energy Regulatory Commission (FERC) approved Version 003 

on September 18, 2014 in Order No. 676-H.2  

                                                      
2 Standards for Business Practices and Communication Protocols for Public Utilities, 148 FERC ¶ 61,205 (2014). 
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Western Interconnection 
Please refer to BAL-004-WECC-2. The only payback method allowed in the Western Interconnection is 
through automatic time error correction (ATEC); as described in the definition of Reportable ACE in the 
NERC Glossary of Terms. 

 
Related Documents and Links:  

NERC Operating Committee Charter 
 
Revision History 

Date Version Number Reason/Comments 

7/27/2016 1.0 Initial Version – Inadvertent Interchange 

 
  

http://www.nerc.com/docs/docs/oc/OC_Charter_approved_02.16.10.pdf
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Appendix A 
Request to Unlock NERC Inadvertent Interchange Tool Form 

*This form must be completed if the NERC Tool needs to be unlocked after the 22nd of the month 

 
Company: 
Name: 
Date: 

1. State the Month and Year of requested change 

Month____________  Year__________ 
 

2. Changes affect 

Net Actual Interchange (NIA ) ,  
Net Schedule Interchange (NIS ) 
Both 

 
3. Please explain the reason for the change request 

____________________________________________________________
____________________________________________________________
__________________________________________ 
 

4. List the names and contact information for each Balancing Authority (BA) 

Representative who are in agreement with the change. 

____________________________________________________________
____________________________________________________________
__________________________________________ 
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Chapter 1 – General [Area Interchange Error Training 

Document – RACE Equation]   

 
This reference document is intended to provide the reader with a better understanding of the 

balancing-related standards.  While the information can provide clarity on potential ways to 

demonstrate compliance, the document should not be used by compliance staff as a benchmark 

to measure compliance or create new obligations not found in the standards.  Should any 

difference or conflict be found between this document and the standards, the standards take 

precedence. 

 

General [Area Interchange Error Training Document – RACE Equation] 
This document provides instructions for calculating the control performance of the balancing 

authority (BA) and instructions and forms to complete the surveys.  It is intended to serve 

industry participants as a “how to” guide for application and interpretation of the performance 

standards. 

 

The BA’s Reporting Area Control Error (RACE) is the basis for the calculation of control 

parameters used to evaluate control performance.  RACE is used to determine a BA’s control 

performance with respect to the BA’s impact on system frequency.  The value of RACE to be 

used throughout the calculation of control parameters is directed by standards to reflect its actual 

value and exclude short excursions due to transient telemetering problems or other influences 

such as control algorithm actions.  Erroneous readings such as “spikes” due to telemetering error 

or other false influences should be excluded from the calculations.  However, the computations 

should include ALL of the non-erroneous intervals (i.e., do not exclude intervals that contain 

disturbance conditions).  This RACE is defined in the NERC Glossary of Terms.as net actual 

interchange less net scheduled interchange less frequency bias contribution and meter error.  It 

does not include offsets (e.g., unilateral inadvertent payback, WECC’s automatic time error 

correction, etc.) or use of filteredfiltering of tie line data. 

 

These measurements of control performance apply to all conditions (i.e., both normal and 

disturbance conditions).  The BA should continuously monitors its control performance.  and 

reports the compliance results at the end of each month. 
 
Targeted Frequency Bounds 

The targeted frequency bounds, epsilon 1 ( () and epsilon 10 (), are based on historic 

measured frequency error.  These bounds, typically in millihertz (mHz), embody the targeted 

frequency characteristics used for developing the Control Performance Standard.  Each 

Interconnection is assigned its own frequency bounds. 

 

The Targeted Frequency Bound for an Interconnection is computed as follows: 

 

1. The NERC Resources Subcommittee (RS) defines a desired frequency profile. 
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2. The NERC RS collects frequency data from designated providers within each 

Interconnection.  The frequency bounds are the Root Mean Square (RMS) of the one- and 

ten-clock-minute averages of the frequency error (deviation) from schedule.  These 

values are derived from data samples over a given year.  The NERC RS calculates and 

then sets the targeted frequency bounds, 1 and 10, to recognize the desired performance 

profile of frequency for each Interconnection. 

 

Compliance for BAs 

A BA that does not comply with CPS is not providing adequate regulation services. 

 

1. If a BA does not comply with the CPS, the BA is not permitted to provide regulation or 

other services related to control performance for any other BA(s) or other entities.   

2. A BA failing to comply is directed by the standard to take immediate corrective action 

and achieve compliance within three months.  If necessary, a BA is directed by the 

standard to buy sufficient supplemental regulation to achieve compliance. 

 

Compliance for BAs Providing Regulation 

A BA is not permitted to provide regulation or other services related to control performance for 

(an) other BA(s) or other entities external to that BA, if the former BA does not comply with the 

CPS. 

 

Compliance for BAs Participating in Supplemental Regulation 

A BA providing or receiving supplemental regulation will continue to be evaluated on the 

characteristics of its own RACE with the supplemental regulation service included.  The 

compliance calculations for each of the affected BAs will not change. 

 

Compliance for BAs Participating in Overlap Regulation 

 BAs Providing Overlap Regulation 
A BA providing overlap regulation is to continue to be evaluated on the characteristics of 

the combined areas’ RACE.  The provider BA should calculate and use the sum of the 

frequency bias characteristics of itself and the BA for which it is providing the overlap 

regulation.  Frequency bias minimums apply to each BA individually in these cases. 

 BAs Receiving Overlap Regulation 

A BA receiving overlap regulation service is not to have its control performance 

evaluated. 
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Chapter 2 – Control Performance Standard 1, CPS1 [Area 

Interchange Error Training Document – RACE Equation] 
 

Control Performance Standard 1, CPS1 [Area Interchange Error Training 
Document – RACE Equation] 
CPS1 provides the BA with a frequency-sensitive evaluation of how well its demand 

requirements were met.  The measure is not designed to be a visual indicator that an operator 

would use to control system generation, nor is it designed to address the issue of unscheduled 

power flows, or control of inadvertent interchange. 

 

Metrics 

Over a given period, the average of the clock-minute averages of a BA’s [RACE divided by ten 

times its bias] times the corresponding clock-minute averages of the Interconnection’s frequency 

error is to be less than or equal to a constant (epsilon 1 squared, the constant on the right-hand 

side of the following inequality): 

NOTE : all equations were changed from ACE to RACE but track changes do not capture 

this since they are inserted math equations.  

 

 

where:  RACEi is the clock-minute average of RACE (as RACE is defined in Section A) and 

Bi is the frequency bias of the BA.  For those areas with variable bias, an accumulation of 

RACE/(–10Bi) is made through the AGC cycles of a minute, and the averaged value at the end of 

the minute should be saved as the clock-minute value of RACEi/(–10Bi),  in Hz, is a constant 

derived from the targeted frequency bound.  It is the targeted RMS of one-minute average 

frequency error from a schedule based on frequency performance over an averaging period of a 

year.  The bound is the same for every BA within an Interconnection. 

 

F1 (delta F sub one) in Hz, is the clock-minute average of frequency error from schedule, F = 

Fa – Fs, where Fa is the actual (measured) frequency and Fs is scheduled frequency for the 

Interconnection. 

 

i is representative of the individual BA, 

 

Period is defined as: 

 

a. one year for BA evaluation 

b. one month for reporting and Resources Subcommittee review 
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The fundamental measurement for CPS1 is that performance, as measured by percentage 

compliance, needs to be at least 100%.   

 

It is possible for CPS1 percentage compliance to vary from –infinity to +infinity, depending on 

delta F and RACE magnitudes. 

 

Control Compliance Rating = Pass  if CPS1   100% 

Control Compliance Rating = Fail  if CPS1 <  100% 

 

CPS1 begins with a fundamental calculation called the compliance factor (CF).  Its basic 

building block (called CF’, or CF prime to distinguish it from CF as used later) is the quantity 

defined below, which essentially converts RACE to a form of frequency which can be compared 

with interconnection epsilon(s). 

CF’ =   Hz2  

Note:  that as written above this quantity is an instantaneous value, no averaging involved. 

CPS1 uses a 1-minute average base calculation, so CF’ becomes 

  Hz2 

Note the units of this calculation are in terms of frequency squared.  This is important in the 

calculations to follow, as comparison is made to epsilon squared to determine compliance. 

 

The compliance factor, CF, is derived from CF’ by dividing by epsilon squared: 

 

CF is a (dimensionless) ratio that defines whether a BA’s contribution to frequency deviation 

“noise” is greater than or less than the amount allowed.  A value of 1 means exactly the amount 

of allowed frequency deviation-coincident “noise” has been contributed by the BA.  Less than 1 

means a “quieter” RACE characteristic.  Negative means the BA is actually anticoincident with 

frequency deviation; generally a good thing as long as RACE magnitude is kept in check and the 

BA is not seriously over-controlling. 

 

CPS1 then converts CF to a compliance percentage as follows: 

 
CPS1% = ( 2 - CF  ) * 100% 

This calculation is for any time interval.  For compliance purposes, CPS1 percentage is 

calculated over the most recent 12 months (the month of the report plus the most recent 11 

consecutive prior months).  Epsilon can change, but since CPS1 is reported monthly, and epsilon 

would normally not be changed except on a month boundary, it is valid to calculate the monthly 

and the running 12-month CPS1 compliance as follows: 

 
CPS1%month = (2 – CFmonth) * 100% 
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where:  

  and    

 

CPS1% 12-month = (2-CF 12-month) 
 

where:    

  

“n1 min. periods in month m” means the number of valid periods in the month (m), as described later herein.  The 

reason for the 12-month calculation (running 12-month compliance) being different is to allow 

for possible changes to epsilon 1.  It would be undesirable to retroactively change previous 

months’ measured performance by using a different epsilon than was in effect for them originally.  Also 

note that compliance percentages can be calculated for other time periods (month, day, shift hours, etc.) 

by replacing CF12-month in the above formula with the appropriate CF value. 

 

Clock-minute average calculations 
A clock-minute average is the average of the reporting BA’s valid measured variable (i.e., for RACE and 

for frequency error, as well as for the BA’s frequency bias, as defined above) for each valid sample 

during a given clock minute. 
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The BA’s clock-minute Compliance Factor (CF) becomes: 

 

 

Accumulated Averages 

The reporting entity can calculate and store compliance factors for a number of different 

reporting/analysis intervals.  These factors can be used to calculate a CPS1 percentage for any 

desired time interval for any purpose desired. 

for a single hour:   

 

for a month:    

for (running) 12 months:     

Interruptions in Data 

In order to ensure that the average RACE and Frequency Deviation calculated for any one-

minute interval is representative of that one-minute interval, it is necessary that at least 50% of 

both RACE and Frequency Deviation sample pairs during that one-minute interval be present.  

The data pairs within a one-minute period need not be contiguous, but RACE and frequency data 

pairs should be simultaneous.  Should an interruption in the recording of RACE or Frequency 

Deviation due to uncontrollable causes result in a one-minute interval not containing at least 50% 

of sample pairs of both RACE and Frequency Deviation, that one-minute interval is excluded 

from the calculation of CPS1. 

Examples 
Below is an example of the calculations needed for CPS1 monitoring and compliance.  The example starts 

with the first hour of the first day of a month through to the end of the month, and the BA bias, B 

= –60 MW/0.1 Hz. 

On Day 1, at the beginning of HE 0100, the area should calculate CF’clock-minute by 

multiplying the clock-minute average RACE (divided by ten times the area’s bias) by the clock-

minute average frequency error from schedule.  Subsequent products are calculated for the 

remaining clock-minutes of the hour. 
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HE 0100: Minute 1 Minute 2 ... Minute 60 

 

Sum 

CF’clock-hour 

CF’)/n 

RACE MW -20 -10  -40 

RACE/-10B Hz -20/-10(-60) 
= .0333332 

.0166667 ... .06666667 

F Hz 0.005 -0.005 ... 0.005 

CF’ = (RACE/-10B) x F Hz2 -0.000167 0.000083 ... -0.000333 0.00525 0.000088 

or 88 mHz2 

n = (# of 1-min 
averages) 

 1 1  1 60  

 
Note that n (# of 1-minute sample averages) is based on the number of valid samples over the hour.  Since 

CPS1 uses 1-minute averages of RACE and frequency error (and there were no data anomalies in this 

hour), n = 60.  The procedure shown above is repeated for each of the 24 hourly periods of each day.  As 

the days of the month continue, the 24-hour period CF’ clock-hour average-month values are averaged as 

shown below:  At the end of the month, a CF’month can be calculated. 

A rolling CF12-month  

 

CF 12-month can be calculated using the CFmonth values. 

 

 

Hour 

  

Day 1 

 

Day 2 

 

... 

 

Day 31 

 

Sum 

CF’ clock-hour average-month = 

[CF’ x n)]/(n) mHz2 

HE 0100 CF’clock-hour 

n (# of averages) 

CF’clock-hour x n 

87.5 

60 

5250 

93.5 

59 

5516.5 

... 92.0 

57 

5244 

 

1842 

166,742 

90.5 

HE 0200 CF’clock-hour 

n 

CF’clock-hour x n 

90.0 

58 

5220 

85.0 

60 

5100 

... 89.5 

60 

5370 

 

1830 

160,170 

87.5 

... ... ... ... ... ...  ... 

HE 2400 CF’clock-hour 

n 

CF’clock-hour x n 

89.0 

60 

5340 

92.0 

59 

5428 

... 89.0 

59 

5251 

 

1830 

163,787 

89.5 

  Total n 

Total CF’ clock-hour average-month x n 

44,208 

3,930,888 

 

 

  CF’month =  

(CF’ clock-hour average-month x n)/  (n) 

88.9 mHz2   

 Month Year Year 

1 2 ..
. 

12 Sum CF’12-month 
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Assuming this interconnection has a 

be calculated as follows: 

 

 CF =  CF’12-month / (1)
2  =   91.3 mHz2 / (10)2 mHz2  =   91.3 / 100  =   .913 

 

  CPS1 % =  ( 2 – CF ) x 100% = (2 - .913 ) x 100% = (1.087) x 100% = 108.7% 

 

This results in a “passing” grade (12-month CPS1 should be at least 100%). 

 

Surveys 

Performance Standard surveys are conducted monthly to analyze and demonstrate each BA’s 

level of compliance with the Control Performance Standards.  Completed surveys should be 

provided each month, to the designee or portal representing the Region, by the tenth working day 

of the month following the month reported.  Users should check with regions to determine 

reporting requirements. 

 

Instructions for BA Survey 

Using data derived from digital processing of the ACE signal, a representative from each BA 

will complete and submit CPS1 Form 1, “NERC Control Performance Standard Survey.” 

Hourly Table - Report the clock-hour average compliance factor (CF) for each of the 24 hourly 

periods and the total number of clock-minute sample averages in each clock-hour average. 

 

CPS1 Standard Summary 

CPS1 CPS1 Month Report the monthly compliance factor, percent compliance, and 

number of clock-minute sample averages and enter in this cell.  

This value is for the month, only and is critical to correct 

evaluation of 12-month compliance.  

 

 

 

CPS1 Rolling 12 

Month Value 

Report the rolling 12-month compliance factor, percent 

compliance, and number of samples and enter in this cell.  This is 

your calculation of the rolling compliance.  NERC will also make 

the calculation based on your monthly submittals. 

 

CF’month 

n 

CF’month X n 

88.9 

44,208 

3,930,888 

93.3 

42,072 

3,925,345 

..
. 

91.7 

42,875 

3,931,655 

 

515,030 

47,022,239 

 [(CF’month X n)/(n)] = 

91.3 mHz2 
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 Number of Valid 

Samples 

 

Enter number of valid clock-minute averages in the profile hour 

and total. 

 

 Unavailable 

Periods 

Enter number of unavailable 1-min periods in the profile hour and 

column total. 
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Chapter 3 – Instructions for Regional and NERC 

SurveysBalancing Authorities to submit performance data 

to NERC 
 

Instructions for Balancing Authorities (BAs) to submit performance data to 
NERCRegional and NERC Surveys 
 
In an effort to support the NERC Resource Subcommittee with their task of evaluating 
Interconnection reliability related to control performance it is asked that the Balancing Authorities 
submit control performance data on a quarterly basis.  BAs are asked to provide this information on 
a secured NERC SharePoint website referred to as the Balancing Authority Submittal Site (BASS). 
 
Requested Data: 
The monthly data should be provided on a quarterly basis by the 15th day of October (July-Sept), 
15th of January (Oct –Dec), 15th of May (Jan-March) and 15th of July (April-June) and include: 

 CPS1 % monthly 

 CPS1 % rolling 12 month 

 Clock Minutes CPS1 <-700% 
 
 

BAAL exceedances should be provided in total minutesoccurancesoccurrences for the month in the 
following categories: 

 10-15 (including 10 min but less than 15 min) 

 15-20 (including 15 min but less than 20 min) 

 20 min and greater (including 20 min and all minutes over) 

 BAAL Clock-Minute Exceedances 

 
Disturbance Control Standard Reporting is discussed in Chapter 6. 
 
 
From a review of the BAs’ surveys, each Regional Survey Coordinator or RS member will 

ensure completion of CPS1 Form 2, “NERC Control Performance Standard — Regional 

Summary.” 

 

a. Review CPS1 Form 1 data received from each BA in the Region for uniformity, 

completeness, and compliance with the instructions.  Iterate with BA survey coordinators 

where necessary. 

b. Transfer the data from each Form to the appropriate columns on CPS1 Form 2 or its 

equivalent.  Review the comments submitted and, if significant, identify them with the 

appropriate BAs. 
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c. Ensure forwarding of a copy each of the completed CPS Forms 1 and 2 or their 

equivalent to the NERC staff. 

 

NERC staff will combine the Regional reports into a single summary report to be reviewed 

quarterly by the NERC Resources Subcommittee. 
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NERC Control Performance Standard Survey 

CPS1 Form 1 BA -  

Region -  Month -  

1  Year -  
Time Zone 
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NERC Control Performance Standard Survey – Regional Summary 

CPS1 Form 2   

Region -   Month -  

Date -   Year -  

ID # BA Name 
Monthly 

CF 
#Valid 1-min 

Averages 

Monthly 
CPS1 % 
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Chapter 4 – Balancing Authority ACE Limits, BAAL Control 

Performance Standard 2, CPS2 
 

 

Balancing Authority ACE Limits, BAAL 
The Balancing Authority ACE Limit (BAAL) is an evaluation used to maintain Interconnection 

frequency within predefined frequency limits (Frequency Trigger Limits or FTL) under all 

system conditions.  This is used to manage and prevent frequency instability, oscillations or other 

frequency related issues and any adverse impacts to Interconnection reliability from unplanned 

generation or load loss.    

 

This measure provides the BA with a real-time visual indicator to aid in system control.    BAAL 

can support corrective actions by the BA with excessive Area Control Error (ACE) contributing 

to Interconnection frequency excursions.  

 
Metrics 
The Balancing Authority ACE Limits (BAAL) are unique for each Balancing Authority and 

provide dynamic limits for its Area Control Error (ACE) value limit as a function of its 

Interconnection frequency. The Frequency Trigger Limits are set as a high and low Frequency 

Trigger Limit (FTL).  The FTLHigh is equal to the scheduled frequency plus three times an 

Interconnection’s Epsilon 1 value, the FTLLow is equal to the scheduled frequency minus three 

times an Interconnection’s Epsilon 1 value. 

 

BAAL is defined by two equations; BAALLow and BAALHigh. When actual frequency is equal to 

Scheduled Frequency, BAALHigh and BAALLow do not apply.  BAALLow is for Interconnection 

frequency values less than Scheduled Frequency, and BAALHigh is for Interconnection frequency 

values greater than Scheduled Frequency. BAAL values for each Balancing Authority are 

dynamic and change as Interconnection frequency changes.  These equations are defined as: 

BAALLow = (-10 * B * (FTLLow - FS)) * ((FTLLow - FS)/(FA-FS)) 

BAALHigh = (-10 * B * (FTLHigh - FS)) * ((FTLHigh - FS)/(FA-FS)) 

 

Where: 
BAALLow is the Low Balancing Authority ACE Limit (MW) 

BAALHigh is the High Balancing Authority ACE Limit (MW) 

10 is a constant to convert the Frequency Bias Setting from MW/0.1 Hz to MW/Hz 

B is the Frequency Bias Setting for a Balancing Authority (expressed as MW/0.1 Hz) 

FA is the measured frequency in Hz. 

FS is the scheduled frequency in Hz.  

FTLLow is the Low Frequency Trigger Limit  

FTLHigh is the High Frequency Trigger Limit  
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As Interconnection frequency moves further from Scheduled Frequency, the ACE Limit for each 

BA becomes more restrictive. 

 

A Balancing Authority providing Overlap Regulation Service to another Balancing Authority 

calculates its BAAL performance after combining its Frequency Bias Setting with the Frequency 

Bias Setting of the Balancing Authority receiving Overlap Regulation Service. 

 
Compliance 
NERC Standard requires a BA to balance resources and demand in real-time so that its clock-

minute average of RACE does not exceed its BAAL limit for more than 30 consecutive clock 

minutes.  

 

Interruptions in Data 
To ensure that the average actual frequency calculated for any one-minute interval is 

representative of that time interval, it is necessary that at least 50% of the actual frequency 

sample data during that one-minute interval is valid. If the recording of actual frequency is 

interrupted such that less than 50 percent of the one-minute sample period data is available or 

valid, then that one-minute interval is excluded from the BAAL calculation and the 30-minute 

clock would be reset to zero. 

 
Example 
The Balancing Authority ACE Limit (BAAL) should be calculated from the clock minutes 

averages of the data as follows: 

 

Frequency Trigger Limits:  

 FTLHigh = Scheduled Frequency + 3*epsilon1 

 FTLLow  = Scheduled Frequency -  3*epsilon1 

 
As an example, for the Eastern Interconnection where epsilon1 = 0.018 and when the 

Interconnection is not in a time error correction (TEC) the FTL’s are: 

 FTLHigh = 60.054 

 FTLLow = 59.946 

 
Calculating the BAAL limits when actual frequency <> scheduled frequency: 

As an example, for a Balancing Authority with a Frequency Bias Setting = -1000MW/0.1Hz 

 

BAALLow = (-10 * B * (FTLLow  - FS)) * ((FTLLow  - FS)/(FA-FS)) 

BAALLow = (-10*-1000* (59.946 – 60)) * (59.946 – 60)/(FA – 60)) 

 

BAALHigh = (-10 * B * (FTLHigh  - FS)) * ((FTLHigh  - FS)/(FA-FS)) 

BAALHigh = (-10*-1000* (60.054 – 60)) * (60.054 – 60)/(FA – 60)) 
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Results with actual varying frequency: 

Actual Freq. BAALhigh BAALlow 

60.09 324 NA 

60.081 360 NA 

60.072 405 NA 

60.063 463 NA 

60.054 540 NA 

60.045 648 NA 

60.036 810 NA 

60.027 1080 NA 

60.018 1620 NA 

59.982 NA -1080 

59.973 NA -720 

59.964 NA -540 

59.955 NA -432 

59.946 NA -360 

59.937 NA -309 

59.928 NA -270 

59.919 NA -240 

59.91 NA -216 

The BAAL limits plotted below detail the acceptable operating area and the BAAL limit 

exceedance area. 

                           

As a Balancing Authority is operating and managing its RACE, the clock minutes averages 

of RACE are being evaluated against the BAAL limits. 
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The example below demonstrates a BA’s evaluation against the BAALLow limit during the 

time frequency < 60Hz (scheduled frequency).   

Actual 
Freq. BA RACE BAALlow Exceedance 

59.97 -250 -648   

59.95 -285 -389   

59.93 -300 -278 Yes 

59.92 -310 -243 Yes 

59.92 -330 -243 Yes 

59.92 -315 -243 Yes 

59.92 -300 -243 Yes 

59.93 -295 -278 Yes 

59.94 -200 -324  
59.96 -250 -486  
59.97 -300 -648  
59.99 -300 -1944  
59.99 -300 -1944  

60 -300 NA  
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Control Performance Standard 2, CPS2 
The second measure of the CPS survey is designed to bound ACE ten-minute averages and in 

doing so provides a means to limit excessive unscheduled power flows that could result from 

large ACEs. 

 

Metrics 
Over a given period, the clock ten-minute averages of a BA’s ACE should be less than the 

constant on the right-hand side of the following inequality during at least a percentage of the 

period as specified herein: 
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where:    

 

 in Hz, is a constant derived from the targeted frequency bound.  It is the targeted RMS of 

ten-minute average frequency error from schedule based on a selected historical period of 

ery BA within an 

Interconnection.  In the ideal, it is also equal to epsilon1 divided by the square root of 10. 

   

1.65 is a constant used to convert the frequency target to 90% probability.  It is the number of 

standard deviations from the mean of a statistical normal distribution (Gaussian distribution) that 

will result in a probability of noncompliance of 10% (i.e., compliance of 90%). 

 

Bi in (negative) MW per tenth Hz, is the frequency bias of the BA. 

 

Bs in (negative) MW per tenth Hz, is the sum of the frequency bias settings of the BAs in the 

respective Interconnection; for systems with variable bias, this is equal to the sum of the 

minimum frequency bias settings. 

 

For those systems with variable bias, CPS2 becomes: 

 

 

where:  where: 

 

 

Bminimum is the area’s minimum allowed bias. 

   

 

 

 

Compliance 
CPS2 compliance is achieved if the 10-minute ACE averages satisfy the inequality above for 

90% (or more) of the intervals in a calendar month.  The percentage, described below, is referred 

to as the CPS2 compliance percentage, or CPS2%. 

Control Compliance Rating = Pass  CPS2%    90% 

Control Compliance Rating = Fail  CPS2% <  90% 

The compliance percentage is calculated as follows: 

 

 

10minute10 )( LACEAVG i 
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The Violationsmonth
1 are a count of the number of periods in which 

the average ACEclock-ten-minutes exceeded L10.  ACEclock-ten-minutes is the 

sum of valid ACE samples within a clock-ten-minute period 

divided by the number of valid samples (average ACE). 

 

The Violationsmonth
2 are a count of the number of periods in which 

the average ACEclock-ten-minutes exceeded L10.  ACEclock-ten-minutes is the 

sum of valid ACE samples within a clock-ten-minute period 

divided by the number of valid samples (average ACE). 

 

Violation clock-ten-minutes    =  0  if        

 

    =  1 if       

 

Each area reports the total number of Violations and Unavailable Periods for the month. 

 

Determination of Total Periodsmonth  and Violationsmonth 

Since the CPS2 Criterion says that ACE is averaged over a discrete time period, the same factors 

that limit Total Periodsmonth will limit Violationsmonth.  The calculation of Total Periodsmonth  and 

Violationsmonth, therefore, must be discussed jointly. 

 

Each 24-hour period beginning at 0000 and ending at 2400 contains 144 discrete ten-minute 

periods (six periods more or less on Daylight Saving Time transition days).  Each hour (HH) 

contains six discrete ten-minute periods, where period 1 spans HH:00+ – HH:10, period 2 spans 

HH:10+ – HH:20, period 3 spans HH:20+ – HH:30, period 4 spans HH:30+ – HH:40, period 5 

spans HH:40+ – HH:50, and period 6 spans HH:50+ – (HH+1):00.  For a system that samples 

ACE every four seconds, for example, the average ACE over a ten-minute period would be 

defined by the algebraic sum of 150 ACE samples (starting at HH:00:04 and ending at 

HH:10:00) divided by 150. 

A CPS2 violation is recorded for any valid ten-minute period where the absolute value of 

average ACE is greater than L10. 

                                                
1 Violation in the context of CPS2 means exceeding the L10 limit for one of the 6 ten-minute periods in a clock 

hour.  There is no NERC compliance violation unless a Balancing Authority exceeds the L10 limit more than 10% 

of the ten-minute periods in the month. 
2 Violation in the context of CPS2 means exceeding the L10 limit for one of the 6 ten-minute periods in a clock 

hour.  There is no NERC compliance violation unless a Balancing Authority exceeds the L10 limit more than 10% 

of the ten-minute periods in the month. 
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Chapter 5 – Frequency Response Measures, FRM 
Interruption in the Recording of ACE – Valid Intervals 

 

Frequency Response Measure, FRM 

Frequency Response is a measure of an Interconnection’s ability to stabilize frequency 

immediately following the sudden loss of generation or load.  It is a critical component to the 

reliable operation of the bulk power system, particularly during disturbances and restoration. 

 

Background 

The ERO will select frequency excursion events for analysis. The events that best fit the defined 

criteria will be used to support the Frequency Response Measure evaluation. The evaluation 

period for performing the Frequency Response Measure (FRM) calculation is December 1 of the 

prior year through November 30 of the current year. 

 

The event selection criterion is as outlined below: 

The NERC Resource Subcommittee quarterly identifies a list of frequency events to be used by 

Balancing Authorities (BA) to calculate their Frequency Response to determine whether the BA 

met its Frequency Response Obligation, and an appropriate fixed Bias Setting 

 20 to 35 frequency excursion events are identified on a yearly basis in each Interconnection 

for calculating the Frequency Bias Setting and the FRM.  

 

Criteria to determine if an acceptable frequency excursion event for the FRM has occurred: 

 The change in frequency as defined by the difference from the A Value to Point C and the 

arrested frequency Point C exceeds the excursion threshold values specified for the 

Interconnection in Table 1 below. 

Interconnection A value to Point C Point C (Low) Point C (High) 

EAST 0.04 Hz <59.96 >60.04 

WEST 0.07 Hz <59.95 >60.05 

ERCOT 0.15 Hz <59.90 >60.10 

HQ 0.30 Hz <59.85 >60.15 

 The time from the start of the rapid change in frequency until the point at which Frequency 

has stabilized within a narrow range should be less than 18 seconds. 

 If any data point in the B Value average recovers to the A Value, the event will not be 

included. 

 Pre-disturbance frequency should be relatively steady and near 60.000 Hz for the A Value. 

The A Value is computed as an average over the period from -16 seconds to 0 seconds before 

the frequency transient begins to decline.  
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 Excursions that include 2 or more events that do not stabilize within 18 seconds will not be 

considered. 

 

Metrics 

The Frequency Response Measure (FRM) is calculated (in Form 1) as the median frequency 

response of all selected Frequency Events for analysis.   

 

Each selected frequency event is evaluated individually (in Form 2).  The Frequency Response 

data on a single event analysis for a typical Balancing Authority in an Interconnection with more 

than one Balancing Authority is basically the change in its Net Actual Interchange on its tie lines 

with its adjacent Balancing Authorities divided by the change in Interconnection frequency. 

(Some Balancing Authorities may choose to apply corrections to their Net Actual Interchange 

(NAI) values to account for factors such as nonconforming loads.  If corrections are applied, it is 

expected the corrections are consistent across all event analysis.  

 

Compliance 

NERC Standard requires each Balancing Authority or Frequency Response Sharing Group 

(FRSG) to achieve an annual Frequency Response Measure (FRM) that is equal to or more 

negative than its Frequency Response Obligation (FRO) to ensure that sufficient Frequency 

Response is provided to maintain Interconnection Frequency Response equal to or more negative 

than the Interconnection Frequency Response Obligation. 

 

 

Reporting 

On an annual basis, BA’s and FRSG are required to complete their frequency response measures 

for the full collection of events from December of the previous year through November of the 

current year.  A Form 1 containing all selected events and individual Form 2’s for all events are 

required to be submitted.  The only time a Balancing Authority should exclude an event is if its 

tie-line data or its Frequency data is corrupt or its EMS was unavailable.   

 

 
Interruption in the Recording of ACE – Valid Intervals 
A condition may arise which may impact the normal calculation of Total Periodsmonth and 

Violationsmonth.  This condition is a sustained, unavoidable and uncontrollable interruption in the 

recording of ACE or one of its components. 

In order to ensure that the average ACE calculated for any ten-minute interval is representative 

of that ten-minute interval, it is necessary that at least half the ACE data samples are present for 

that interval.  The samples need not be contiguous.  Such a period is a valid interval.  Should 

more than half of the ACE data be unavailable due to loss of telemetering or computer 

unavailability, that ten-minute interval is not valid and is omitted from the calculation of CPS2. 

Data Reporting   
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The BA is responsible for submitting the Control Performance Standard survey each month.  In 

addition, the BA is responsible for retaining sufficient pertinent data that will enable 

reproduction of the performance calculations. 

 

Figure 1 –- CPS2-L10 Compliance Calculation Examples 

 
Figure 1 demonstrates various examples of CPS2 compliance determination.  Note that Figure 1 

is separated into six distinct clock-ten-minute periods.  The absolute value of the algebraic mean 

of the ACE during each period, referred to as da, is compared to L10 (10 MW for this system) to 

determine if there has been a violation for that period.  Note that the fourth interval (0130 – 

0140) has recorded a violation because the absolute value of the algebraic mean of 10.1 MW 

exceeds the L10 of 10 MW.  Since disturbance conditions are included in the CPS2 calculation, 

violations are also recorded for the second and third intervals (0110–0120 & 0120–0130). 

 

Figure 2 –- CPS2-L10 Compliance & Data Interruption Effects 
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Figure 2 demonstrates various examples of L10 compliance coupled with an interruption in the 

recording of ACE.  At 1208, ACE recording was interrupted and not returned until 1218.  Since 

the ACE recording for the interval 1210 – 1220 did not include at least five minutes of data, this 

period is eliminated from CPS compliance analysis.  In contrast, the first ten-minute interval of 

1200 – 1210 is included in the analysis because ACE recording was interrupted only for the last 

two minutes of the interval.  In fact, the first interval is in violation because the absolute 

algebraic mean of 12.4 MW exceeds the L10 of 10.0 MW.  This algebraic mean of 12.4 MW was 

calculated for the eight minutes during which ACE was not interrupted.  Thus, for this hour, 

there was one violation out of five valid intervals. 

 

Surveys 

Performance Standard surveys are submitted monthly to analyze and demonstrate each BA’s 

level of compliance with the Control Performance Standards.  Completed surveys are provided 

each month to the Region by the tenth working day of the month following the month being 

reported. 

 

Instructions for BA Survey 

Each BA will complete and submit CPS2 Form 1, “NERC Control Performance Standard 

Survey.”  For each of the 24 hourly periods of a day, report the monthly total number of CPS2 

violations and the number of unavailable ten-minute periods.  For example, if there was one 

violation for hour ending 0100 every day of a 31-day month, a 31 would be entered for the 0100 

hourly period. 

 

CPS2 Standard Summary 

CPS2 TOTAL Sum the number of sample averages, the number 

of violations, and unavailable ten-minute intervals 
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recorded on the hourly tables and enter the sums in 

this row for each column. 

 CPS2 (%) Calculate the CPS2 percentage compliance and 

enter in this row using the formulas and 

procedures described in  Section C. 

 

Instructions for Regional and NERC Surveys 

From a review of the BAs’ surveys, each Regional Survey Coordinator or RS member will 

ensure completion of CPS2 Form 2, “NERC Control Performance Standard — Regional 

Summary.” 

 

a. Review CPS2 Form 1 data received from each BA in the Region for uniformity, 

completeness, and compliance with the instructions.  Iterate with BA survey coordinators 

where necessary. 

b. Transfer the data from each Form to the appropriate columns on CPS Form 2.  Review 

the comments submitted and, if significant, identify them with the appropriate BAs. 

c. Forward a copy each of the completed CPS2 Forms 1 and 2 to the NERC staff. 

d. NERC staff will combine the Regional reports into a single summary report that is 

reviewed by the NERC Resources Subcommittee quarterly. 
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NERC Control Performance Standard Survey 

CPS2 Form 1 BA -  

Region -  Month -  

L10  Year -  

H.E. CPT Violations Unavailable Periods 
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NERC Control Performance Standard Survey – Regional Summary 

CPS2 Form 2   

Region -   Month -  

Date -   Year -  

ID # BA Name Violations 
Unavailable 

Periods 

Monthly 
CPS2 % 
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Chapter 6 – Disturbance Control Standard, DCS 
 

Disturbance Control Standard, DCS 
During a disturbance, controls cannot usually maintain ACE within the criteria for normal load 

variation.  Balancing areas, alone or collectively through reserve-sharing groups are expected to 

activate contingency reserve to cause recovery of ACE magnitude within fifteen minutes 

following the start of a disturbance.  This dictates that a disturbance be defined.  A disturbance is 

a sudden, unanticipated change (contingency) in resource(s) or demand.  A sudden change is one 

that takes place over a minute or less.  The DCS focuses on reportable disturbances. 

 

Fifteen minutes is the existing recovery period duration which has evolved from debate over the 

appropriate way to measure the deployment of what has been measured as 10-minute reserves.  It 

was argued that all balancing authorities need time to assess the validity of what appears to be a 

disturbance, and reserve-sharing groups need time to propagate calls for contingency reserves.  

Analyses were undertaken to determine probabilistically how lengthening the recovery period 

from 10 to 15 minutes would increase exposure to a second contingency.  It was determined that 

the effect was very small, and recoverability from the next contingency is largely driven by 

reserve restoration timing, anyway.  The 15 minute recovery standard was passed for 

recommendation by the NERC Resources Subcommittee in October, 1999. 

 

For purposes of disturbance control compliance, reportable disturbances are contingencies that 

are greater than or equal to 80% of the most severe single contingency loss, in a BAs footprint.  

The start of a disturbance is the time of the event as best defined by resource output decline, 

breaker opening, or other such indication – in the absence of such indication, the moment of first 

ACE deflection may be used.  The start of the recovery period is the same moment as the start of 

the disturbance.  Note that the start of a disturbance and its magnitude are determined by the 

resource or demand change, while recovery and compliance are determined by ACE.  

 

Regions may optionally reduce the 80% reporting threshold, provided that normal operating 

characteristics are not being considered or misrepresented as contingencies.  Normal load and 

generation excursions (e.g., pumped storage hydro, arc furnace, rolling steel mill, etc.) that 

influence ACE are not reportable disturbance conditions.  Normal operating characteristics are 

excluded because DCS strives to measure the recovery from sudden, unanticipated changes in 

demand or supply-side resources. 

 

Metrics 

Balancing Area 

A BA is to return its ACE either to zero (if ACE at the time of disturbance was >= 0) or to its 

pre-disturbance ACE level (if ACE at the time of disturbance was < 0) within a recovery time of 

fifteen minutes following the start of a disturbance.  A BA may, at its discretion, measure its 

compliance based on the ACE measured fifteen minutes after the start of the disturbance, or on 

the maximum ACE recovery measured within the fifteen minutes following the start of the 

disturbance. 

 

Reserve Sharing Group (RSG) 
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The disturbance control compliance for a BA within an RSG is based on the compliance of the 

RSG (according to the compliance method chosen).  An RSG may, at its discretion, measure this 

recovery based on the combined ACE measured fifteen minutes after the start of the disturbance,  

or on the maximum combined coincidental ACE recovery measured within the fifteen minutes 

following the start of the disturbance event (not the time at which reserve activation was 

requested). 

 

 
Relationships among ACE, the 15-minute recovery period, and the reserve restoration period 

 

Compliance 

A BA or RSG calculates and reports compliance with the Disturbance Control Standard for all 

disturbances greater than or equal to 80% of the magnitude of the BA’s or the RSG’s most 

severe single contingency loss.  Regional Reliability Councils may, at their discretion, specify a 

lower reporting threshold.  Disturbance Control Standard compliance is measured as the 

percentage recovery, Ri.  Ri >= 100% represents full compliance. 

For loss of generation: 
 

if ACEA < 0 

then 

 

if ACEA  0 

then 

 

where 

 

MWLOSS    is the MW size of the disturbance as measured at the beginning of the event.  It is 

the size of the resource or demand loss, not the ACE deflection, 

ACEA  is the pre-disturbance ACE, 

ACEM  is the value of ACE representing the point of greatest recovery from the 

disturbance measured within the fifteen minutes following the start of the 

disturbance event.  A BA or RSG may, at their discretion, set ACEM = ACE15 min. 

%100*
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a. Determination of MWLOSS. 

Record the MWLOSS value as 

measured at the site of the loss to 

the extent possible.  The value 

should not be measured as a change in ACE since 

governor response and AGC response may 

introduce error. 

b. Determination of ACEA. 

Base the value for ACEA on the average ACE over the period just prior to the start of the 

disturbance.  Average over a period between 10 and 60 seconds prior and include at least 

4 scans of ACE.  In the illustration to the right, the horizontal line represents an averaging 

of ACE for 15 seconds prior to the start of the disturbance with a result of ACEA= - 25 

MW. 

c. Determination of ACEM. 

ACEM is the value of ACE representing the point of greatest recovery from the 

disturbance measured within fifteen minutes following the start of the disturbance.  It is 

negative for typical generation loss disturbances where zero is not reached within the 

recovery interval.  At the discretion of the BA or of the RSG, compliance may be based 

on the ACE measured fifteen minutes following the start of the disturbance, i.e., ACEM = 

ACE15 min. 

Figure 1 demonstrates compliance evaluation during a disturbance condition (Disturbance 

Control Standard).  Note the pattern of the disturbance condition, which began at 0110, the time 

at which ACE deflection exceeds this entity’s disturbance reporting threshold of 50 MW.  

During this disturbance, the Disturbance Control Standard was violated because ACE was not 

restored to its pre-contingency level until 0127 (a 17-minute interval which violates the 

Disturbance Control Standard). 
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Reporting 

Each BA or RSG is to report its Disturbance Control Standard compliance quarterly.  The 

completed Disturbance Control Standard survey is to be supplied to NERC by the 20th day 

following the end of the respective quarter.  Where RSGs exist, the Regional Reliability Council 

is to decide either to report these on a BA basis or on an RSG basis.  If an RSG has dynamic 

membership or allocates reserves dynamically, then the Region converts the disturbance 

reporting for the RSG to a BA basis before reporting to NERC.  If a BA basis is selected, each 

BA reports the RSG’s performance only for disturbances occurring in their area. 
 

 Reportable Disturbance 
The definition of reportable disturbance magnitude is to be provided to NERC by the respective 

Regional Reliability Councils.  The definition is to include events that are greater than or equal to 

80% of a BA’s or RSG’s most severe single contingency.  The definition of a reportable 

disturbance should be specified in the operating Policy adopted by each Regional Reliability 

Council.  This definition may not be retroactively adjusted in response to observed performance. 

 

 

a. Most Severe Single Contingency.  A BA’s most severe single contingency is defined as 

the magnitude of the largest single credible event that would cause the greatest change in 

the BA’s ACE, or as defined by the respective Regional Council.  It is not necessarily a 

single loss; it could be an entire generating station, or a loss from transmission facility or 

facilities contingency. 
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b. Excludable Disturbances and Average Percent Recovery.  The BA or RSG is to report 

both the number of reportable disturbances that occur in the given quarter, and the 

average percent recovery for that quarter.  The report should also indicate excludable 

disturbances that occurred in the quarter and the average percent recovery for those 

excluded events. 

c. Excludable Disturbance.   An excludable disturbance is a disturbance whose magnitude 

was greater than the magnitude of the most severe single contingency. 

d. Average Percent Recovery.  The average percent recovery is the arithmetic average of all 

the calculated Ri from reportable disturbances during the given quarter.  Average percent 

recovery is similarly calculated for excludable disturbances.  (See calculation of Ri 

below). 

e. Contingency Reserve Adjustment Factor (CRAF).  The quarterly Contingency Reserve 

Adjustment factor is to include only those reportable disturbances with magnitudes less 

than or equal to the magnitude of the respective BA’s most severe single contingency. 

 

CRAF is defined as follows: 

   when nQuarter > 0, then  

 

    

 

   when nQuarter = 0, then CRAQuarter = 100 

 

   where nQuarter is the number of reportable disturbances 

experienced during the reporting quarter. 

   i = reportable disturbances. 

   Ri is defined in section C.2. 

Calculation Precision 

The Adjustment Factor is to be rounded off to two decimal places. 

Exemptions 

Requests for exemptions for single events that cause multiple reportable disturbances (e.g. 

hurricanes, earthquakes, islanding, etc.) is to be submitted to the NERC Director of Compliance.  

Until the exemption is approved or denied, the BA or RSG is to consider the request denied. 

 

Contingency Reserve Adjustment Period 

BAs are to revise their respective Contingency Reserve Requirement by their computed 

Contingency Reserve Adjustment factor.  The adjustments will be effective starting one month 

following the end of the reported quarter and remain in effect for three months. 

Report Filing 
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Each BA or RSG is to report its Disturbance Control Standard compliance quarterly, by the 10th 

working day following the end of the quarter, on Form DCS “NERC Disturbance Control 

Standard Survey.” 

a. Mail a copy of the completed Form DCS to the NERC staff. 

b. NERC staff will combine the Regional reports into a single summary report and make 

copies available to each Resources Subcommittee member and others with a legitimate 

need to know.   

 Formatted: Font: (Default) Times New Roman, Not Bold



 

Approved by the Operating Committee – June 15, 2010 

 39 

Revision History 

Version Date Action Change Tracking 

    

    

    

    

    

    

    

    

    

    

    

    

 



 

NERC | Report Title | Report Date 
I 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Performance Standards 
Reference Guidelines 
Version 1 
 

Supercedes Performance Standards Reference Document 
Version 3 

May 2017 



 

NERC | Performance Standards Reference Guidelines | May 2017 
ii 

Table of Contents 

Preface ....................................................................................................................................................................... iv 

Chapter 1: General [Area Interchange Error Training Document – RACE Equation] .................................................1 

Targeted Frequency Bounds ...................................................................................................................................1 

Compliance for BAs .................................................................................................................................................1 

Compliance for BAs Providing Regulation ..............................................................................................................2 

Compliance for BAs Participating in Supplemental Regulation ..............................................................................2 

Compliance for BAs Participating in Overlap Regulation ........................................................................................2 

Chapter 2: Control Performance Standard1, CPS1 [Area Interchange Error Training Document – RACE Equation] .3 

Metrics ....................................................................................................................................................................3 

Compliance .............................................................................................................................................................3 

Clock-minute average calculations .........................................................................................................................5 

Accumulated Averages ...........................................................................................................................................5 

Interruptions in Data ..............................................................................................................................................6 

Chapter 3: Instructions for Balancing Authorities to Submit Performance Data to NERC .........................................8 

Requested Data: .....................................................................................................................................................8 

Chapter 4: Balancing Authority ACE Limits.................................................................................................................9 

Metrics ....................................................................................................................................................................9 

Compliance .............................................................................................................................................................9 

Interruptions in Data ........................................................................................................................................... 10 

Chapter 5: Frequency Response Measures ............................................................................................................. 13 

Background .......................................................................................................................................................... 13 

Metrics ................................................................................................................................................................. 13 

Compliance .......................................................................................................................................................... 14 

Reporting ............................................................................................................................................................. 14 

Chapter 6: Disturbance Control Standard ............................................................................................................... 15 

Metrics ................................................................................................................................................................. 15 

Balancing Area .................................................................................................................................................. 15 

Reserve Sharing Group (RSG) ........................................................................................................................... 15 

Compliance .......................................................................................................................................................... 16 

Reporting ............................................................................................................................................................. 17 

Calculation Precision ............................................................................................................................................ 18 

Exemptions .......................................................................................................................................................... 18 

Contingency Reserve Adjustment Period ............................................................................................................ 18 



Table of Contents 

 

NERC | Performance Standards Reference Guidelines | May 2017 
iii 

Report Filing ......................................................................................................................................................... 18 

Revision History ....................................................................................................................................................... 19 

 
 
 



 

NERC | Performance Standards Reference Guidelines | May 2017 
iv 

Preface  

 
The North American Electric Reliability Corporation (NERC) is a not-for-profit international regulatory authority 
whose mission is to assure the reliability of the bulk power system (BPS) in North America. NERC develops and 
enforces Reliability Standards; annually assesses seasonal and long‐term reliability; monitors the BPS through 
system awareness; and educates, trains, and certifies industry personnel. NERC’s area of responsibility spans the 
continental United States, Canada, and the northern portion of Baja California, Mexico. NERC is the electric 
reliability organization (ERO) for North America, subject to oversight by the Federal Energy Regulatory Commission 
(FERC) and governmental authorities in Canada. NERC’s jurisdiction includes users, owners, and operators of the 
BPS, which serves more than 334 million people.  
 
The North American BPS is divided into several assessment areas within the eight Regional Entity (RE) boundaries, 
as shown in the map and corresponding table below.  

 
 

The Regional boundaries in this map are approximate. The highlighted area between SPP and SERC denotes overlap as some 
load-serving entities participate in one Region while associated transmission owners/operators participate in another. 
 

FRCC Florida Reliability Coordinating Council 

MRO Midwest Reliability Organization 

NPCC Northeast Power Coordinating Council 

RF ReliabilityFirst  

SERC SERC Reliability Corporation 

SPP RE Southwest Power Pool Regional Entity 

Texas RE Texas Reliability Entity 

WECC Western Electricity Coordinating Council 
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Chapter 1: General [Area Interchange Error Training Document 

– RACE Equation] 

 
This reference document is intended to provide the reader with a better understanding of the balancing-related 
standards. While the information can provide clarity on potential ways to demonstrate compliance, the document 
should not be used by compliance staff as a benchmark to measure compliance or create new obligations not 
found in the standards. Should any difference or conflict be found between this document and the standards, the 
standards take precedence. 
 
This document provides instructions for calculating the control performance of the balancing authority (BA) and 
instructions and forms to complete the surveys. It is intended to serve industry participants as a “how to” guide 
for application and interpretation of the performance standards. 
 
The BA’s Reporting Area Control Error (RACE) is the basis for the calculation of control parameters used to evaluate 
control performance. RACE is used to determine a BA’s control performance with respect to the BA’s impact on 
system frequency. The value of RACE to be used throughout the calculation of control parameters is directed by 
standards to reflect its actual value and exclude short excursions due to transient telemetering problems or other 
influences such as control algorithm actions. Erroneous readings such as “spikes” due to telemetering error or 
other false influences should be excluded from the calculations. However, the computations should include ALL 
of the non-erroneous intervals (i.e., do not exclude intervals that contain disturbance conditions). This RACE is 
defined in the NERC Glossary of Terms. It does not include filtering of tie line data. 
 
These measurements of control performance apply to all conditions (i.e., both normal and disturbance 
conditions). The BA should continuously monitor its control performance.  
 

Targeted Frequency Bounds 
The targeted frequency bounds, epsilon 1 () and epsilon 10 (), are based on historic measured frequency 
error. These bounds, typically in millihertz (mHz), embody the targeted frequency characteristics used for 
developing the Control Performance Standard. Each Interconnection is assigned its own frequency bounds. 
 
The Targeted Frequency Bound for an Interconnection is computed as follows: 

1. The NERC Resources Subcommittee (RS) defines a desired frequency profile. 

2. The NERC RS collects frequency data from designated providers within each Interconnection. The 
frequency bounds are the Root Mean Square (RMS) of the one- and ten-clock-minute averages of the 
frequency error (deviation) from schedule. These values are derived from data samples over a given year. 

The NERC RS calculates and then sets the targeted frequency bounds, 1 and 10, to recognize the desired 
performance profile of frequency for each Interconnection. 

 

Compliance for BAs 
A BA that does not comply with CPS is not providing adequate regulation services. 

1. If a BA does not comply with the CPS, the BA is not permitted to provide regulation or other services 
related to control performance for any other BA(s) or other entities.  

2. A BA failing to comply is directed by the standard to take immediate corrective action and achieve 
compliance within three months. If necessary, a BA is directed by the standard to buy sufficient 
supplemental regulation to achieve compliance. 
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Compliance for BAs Providing Regulation 
A BA is not permitted to provide regulation or other services related to control performance for (an) other BA(s) 
or other entities external to that BA, if the former BA does not comply with the CPS. 
 

Compliance for BAs Participating in Supplemental Regulation 
A BA providing or receiving supplemental regulation will continue to be evaluated on the characteristics of its own 
RACE with the supplemental regulation service included. The compliance calculations for each of the affected BAs 
will not change. 
 

Compliance for BAs Participating in Overlap Regulation 

 BAs Providing Overlap Regulation 

A BA providing overlap regulation is to continue to be evaluated on the characteristics of the combined 
areas’ RACE. The provider BA should calculate and use the sum of the frequency bias characteristics of 
itself and the BA for which it is providing the overlap regulation. Frequency bias minimums apply to each 
BA individually in these cases. 

 BAs Receiving Overlap Regulation 

A BA receiving overlap regulation service is not to have its control performance evaluated. 
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Chapter 2: Control Performance Standard1, CPS1 [Area 

Interchange Error Training Document – RACE Equation] 

 
CPS1 provides the BA with a frequency-sensitive evaluation of how well its demand requirements were met. The 
measure is not designed to be a visual indicator that an operator would use to control system generation, nor is 
it designed to address the issue of unscheduled power flows, or control of inadvertent interchange. 
 

Metrics 
Over a given period, the average of the clock-minute averages of a BA’s [RACE divided by ten times its bias] times 
the corresponding clock-minute averages of the Interconnection’s frequency error is to be less than or equal to a 
constant (epsilon 1 squared, the constant on the right-hand side of the following inequality): 

 
Where: RACEi is the clock-minute average of RACE (as RACE is defined in Section A) and Bi is the frequency bias of 
the BA. For those areas with variable bias, an accumulation of RACE/(–10Bi) is made through the AGC cycles of a 
minute, and the averaged value at the end of the minute should be saved as the clock-minute value of RACEi/(–

10Bi),  in Hz, is a constant derived from the targeted frequency bound. It is the targeted RMS of one-minute 
average frequency error from a schedule based on frequency performance over an averaging period of a year. 
The bound is the same for every BA within an Interconnection. 
 

F1 (delta F sub one) in Hz, is the clock-minute average of frequency error from schedule, F = Fa – Fs, where Fa is 
the actual (measured) frequency and Fs is scheduled frequency for the Interconnection. 
 
i is representative of the individual BA, 
 
Period is defined as: 

 one year for BA evaluation 

 one month for reporting and Resources Subcommittee review 
 

Compliance 
The fundamental measurement for CPS1 is that performance, as measured by percentage compliance, needs to 
be at least 100%.  
 
It is possible for CPS1 percentage compliance to vary from –infinity to +infinity, depending on delta F and RACE 
magnitudes. 
 

Control Compliance Rating = Pass  if CPS1  100% 
Control Compliance Rating = Fail  if CPS1 < 100% 
 
CPS1 begins with a fundamental calculation called the compliance factor (CF). Its basic building block (called CF’, 
or CF prime to distinguish it from CF as used later) is the quantity defined below, which essentially converts RACE 
to a form of frequency which can be compared with interconnection epsilon(s). 
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CF’ =  Hz2  

 
Note: that as written above this quantity is an instantaneous value, no averaging involved. 
CPS1 uses a 1-minute average base calculation, so CF’ becomes 
 

Hz2 

 
Note the units of this calculation are in terms of frequency squared. This is important in the calculations to follow, 
as comparison is made to epsilon squared to determine compliance. 
 
The compliance factor, CF, is derived from CF’ by dividing by epsilon squared: 
 

 

 
CF is a (dimensionless) ratio that defines whether a BA’s contribution to frequency deviation “noise” is greater 
than or less than the amount allowed. A value of 1 means exactly the amount of allowed frequency deviation-
coincident “noise” has been contributed by the BA. Less than 1 means a “quieter” RACE characteristic. Negative 
means the BA is actually anticoincident with frequency deviation; generally a good thing as long as RACE 
magnitude is kept in check and the BA is not seriously over-controlling. 
 
CPS1 then converts CF to a compliance percentage as follows: 
 

CPS1% = ( 2 - CF ) * 100% 
 
This calculation is for any time interval. For compliance purposes, CPS1 percentage is calculated over the most 
recent 12 months (the month of the report plus the most recent 11 consecutive prior months). Epsilon can change, 
but since CPS1 is reported monthly, and epsilon would normally not be changed except on a month boundary, it 
is valid to calculate the monthly and the running 12-month CPS1 compliance as follows: 
 

CPS1%month = (2 – CFmonth) * 100% 
 
where:  

and   

 
CPS1% 12-month = (2-CF 12-month) 

 
where:   
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“n1 min. periods in month m” means the number of valid periods in the month (m), as described later herein. The reason 
for the 12-month calculation (running 12-month compliance) being different is to allow for possible changes to 
epsilon 1. It would be undesirable to retroactively change previous months’ measured performance by using a 
different epsilon than was in effect for them originally. Also note that compliance percentages can be calculated 
for other time periods (month, day, shift hours, etc.) by replacing CF12-month in the above formula with the 
appropriate CF value. 
 

Clock-minute average calculations 
A clock-minute average is the average of the reporting BA’s valid measured variable (i.e., for RACE and for 
frequency error, as well as for the BA’s frequency bias, as defined above) for each valid sample during a given 
clock minute. 

 

 
or, for a BA with constant Bias 

 

 
and 

 

 
The BA’s clock-minute Compliance Factor (CF) becomes: 
 

 

 

Accumulated Averages 
The reporting entity can calculate and store compliance factors for a number of different reporting/analysis 
intervals. These factors can be used to calculate a CPS1 percentage for any desired time interval for any purpose 
desired. 

for a single hour:   

 

for a month:    
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for (running) 12 months:   

 

Interruptions in Data 
In order to ensure that the average RACE and Frequency Deviation calculated for any one-minute interval is 
representative of that one-minute interval, it is necessary that at least 50% of both RACE and Frequency Deviation 
sample pairs during that one-minute interval be present. The data pairs within a one-minute period need not be 
contiguous, but RACE and frequency data pairs should be simultaneous. Should an interruption in the recording 
of RACE or Frequency Deviation due to uncontrollable causes result in a one-minute interval not containing at 
least 50% of sample pairs of both RACE and Frequency Deviation, that one-minute interval is excluded from the 
calculation of CPS1. 
 
Examples 
Below is an example of the calculations needed for CPS1 monitoring and compliance. The example starts with the 
first hour of the first day of a month through to the end of the month, and the BA bias, B = –60 MW/0.1 Hz. 
 
On Day 1, at the beginning of HE 0100, the area should calculate CF’clock-minute by multiplying the clock-minute 
average RACE (divided by ten times the area’s bias) by the clock-minute average frequency error from schedule. 
Subsequent products are calculated for the remaining clock-minutes of the hour. 
 
HE 0100: Minute 1 Minute 2 ... Minute 60 

 

Sum 

CF’clock-hour = 
 CF’)/n 

RACE MW -20 -10  -40 

RACE/-10B Hz -20/-10(-60) 
= .0333332 

.0166667 ... .06666667 

F Hz 0.005 -0.005 ... 0.005 

CF’ = (RACE/-10B) x F Hz2 -0.000167 0.000083 ... -0.000333 0.00525 0.000088 
or 88 mHz2 

n = (# of 1-min averages)  1 1  1 60  

 
Note that n (# of 1-minute sample averages) is based on the number of valid samples over the hour. Since CPS1 
uses 1-minute averages of RACE and frequency error (and there were no data anomalies in this hour), n = 60. The 
procedure shown above is repeated for each of the 24 hourly periods of each day. As the days of the month 
continue, the 24-hour period CF’ clock-hour average-month values are averaged as shown below: At the end of 
the month, a CF’month can be calculated. 
  






12

1

monthin  averages minute-clock valid

12

1

monthin  averages minute-clock validmonth

month-12

]n[

)]n)(CF(

CF
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A rolling CF12-month  
 
CF 12-month can be calculated using the CFmonth values. 
 

 Month Year Year 
1 2 ... 12 Sum CF’12-month 

CF’month 
n 
CF’month X n 

88.9 
44,208 
3,930,888 

93.3 
42,072 
3,925,345 

... 91.7 
42,875 
3,931,655 

 
515,030 
47,022,239 

 [(CF’month X n)/(n)] = 
91.3 mHz2 

 

follows: 
 

 CF = CF’12-month / (1)2 =  91.3 mHz2 / (10)2 mHz2 =  91.3 / 100 =  .913 
 
   CPS1 % = ( 2 – CF ) x 100% = (2 - .913 ) x 100% = (1.087) x 100% = 108.7% 
 
This results in a “passing” grade (12-month CPS1 should be at least 100%). 
 

Hour  Day 1 Day 2 ... Day 31 Sum 
CF’ clock-hour average-month = [CF’ 

x n)]/(n) mHz2 

HE 0100 CF’clock-hour 
n (# of averages) 
CF’clock-hour x n 

87.5 
60 
5250 

93.5 
59 
5516.5 

... 92.0 
57 
5244 

 
1842 
166,742 

90.5 

HE 0200 CF’clock-hour 
n 
CF’clock-hour x n 

90.0 
58 
5220 

85.0 
60 
5100 

... 89.5 
60 
5370 

 
1830 
160,170 

87.5 

... ... ... ... ... ...  ... 

HE 2400 CF’clock-hour 
n 
CF’clock-hour x n 

89.0 
60 
5340 

92.0 
59 
5428 

... 89.0 
59 
5251 

 
1830 
163,787 

89.5 

  Total n 
Total CF’ clock-hour average-month x n 

44,208 
3,930,888 

 
 

  CF’month =  

(CF’ clock-hour average-month x n)/  (n) 

88.9 mHz2   
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Chapter 3: Instructions for Balancing Authorities to Submit 

Performance Data to NERC 

 

In an effort to support the NERC Resource Subcommittee with their task of evaluating Interconnection 
reliability related to control performance it is asked that the Balancing Authorities submit control 
performance data on a quarterly basis. BAs are asked to provide this information on a secured NERC 
SharePoint website referred to as the Balancing Authority Submittal Site (BASS). 
 

Requested Data: 
The monthly data should be provided on a quarterly basis by the 15th day of October (July-Sept), 15th of 
January (Oct –Dec), 15th of May (Jan-March) and 15th of July (April-June) and include: 

 CPS1 % monthly 

 CPS1 % rolling 12 month 

 Clock Minutes CPS1 <-700% 

 
BAAL exceedances should be provided in total occurrences for the month in the following categories: 

 10-15 (including 10 min but less than 15 min) 

 15-20 (including 15 min but less than 20 min) 

 20 min and greater (including 20 min and all minutes over) 

 BAAL Clock-Minute Exceedances 

 
Disturbance Control Standard Reporting is discussed in Chapter 6. 
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Chapter 4: Balancing Authority ACE Limits 

 
The Balancing Authority ACE Limit (BAAL) is an evaluation used to maintain Interconnection frequency within 
predefined frequency limits (Frequency Trigger Limits or FTL) under all system conditions. This is used to manage 
and prevent frequency instability, oscillations or other frequency related issues and any adverse impacts to 
Interconnection reliability from unplanned generation or load loss.   
 
This measure provides the BA with a real-time visual indicator to aid in system control.  BAAL can support 
corrective actions by the BA with excessive Area Control Error (ACE) contributing to Interconnection frequency 
excursions.  
 

Metrics 
The Balancing Authority ACE Limits (BAAL) are unique for each Balancing Authority and provide dynamic limits for 
its Area Control Error (ACE) value limit as a function of its Interconnection frequency. The Frequency Trigger Limits 
are set as a high and low Frequency Trigger Limit (FTL). The FTLHigh is equal to the scheduled frequency plus three 
times an Interconnection’s Epsilon 1 value, the FTLLow is equal to the scheduled frequency minus three times an 
Interconnection’s Epsilon 1 value. 
 
BAAL is defined by two equations; BAALLow and BAALHigh. When actual frequency is equal to Scheduled Frequency, 
BAALHigh and BAALLow do not apply. BAALLow is for Interconnection frequency values less than Scheduled 
Frequency, and BAALHigh is for Interconnection frequency values greater than Scheduled Frequency. BAAL values 
for each Balancing Authority are dynamic and change as Interconnection frequency changes. These equations are 
defined as: 

BAALLow = (-10 * B * (FTLLow - FS)) * ((FTLLow - FS)/(FA-FS)) 

BAALHigh = (-10 * B * (FTLHigh - FS)) * ((FTLHigh - FS)/(FA-FS)) 

 
Where: 

BAALLow is the Low Balancing Authority ACE Limit (MW) 
BAALHigh is the High Balancing Authority ACE Limit (MW) 
10 is a constant to convert the Frequency Bias Setting from MW/0.1 Hz to MW/Hz 
B is the Frequency Bias Setting for a Balancing Authority (expressed as MW/0.1 Hz) 
FA is the measured frequency in Hz. 
FS is the scheduled frequency in Hz.  
FTLLow is the Low Frequency Trigger Limit  
FTLHigh is the High Frequency Trigger Limit  
 
 
As Interconnection frequency moves further from Scheduled Frequency, the ACE Limit for each BA becomes more 
restrictive. 
 
A Balancing Authority providing Overlap Regulation Service to another Balancing Authority calculates its BAAL 
performance after combining its Frequency Bias Setting with the Frequency Bias Setting of the Balancing Authority 
receiving Overlap Regulation Service. 
 

Compliance 
NERC Standard requires a BA to balance resources and demand in real-time so that its clock-minute average of 
RACE does not exceed its BAAL limit for more than 30 consecutive clock minutes.  
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Interruptions in Data 
To ensure that the average actual frequency calculated for any one-minute interval is representative of that time 
interval, it is necessary that at least 50% of the actual frequency sample data during that one-minute interval is 
valid. If the recording of actual frequency is interrupted such that less than 50 percent of the one-minute sample 
period data is available or valid, then that one-minute interval is excluded from the BAAL calculation and the 30-
minute clock would be reset to zero. 
 
Example 
The Balancing Authority ACE Limit (BAAL) should be calculated from the clock minutes averages of the data as 
follows: 
 
Frequency Trigger Limits:  

 FTLHigh = Scheduled Frequency + 3*epsilon1 

 FTLLow = Scheduled Frequency - 3*epsilon1 
 
As an example, for the Eastern Interconnection where epsilon1 = 0.018 and when the Interconnection is not in a 
time error correction (TEC) the FTL’s are: 

 FTLHigh = 60.054 

 FTLLow = 59.946 

 
Calculating the BAAL limits when actual frequency <> scheduled frequency: 
 
As an example, for a Balancing Authority with a Frequency Bias Setting = -1000MW/0.1Hz 
 

BAALLow = (-10 * B * (FTLLow - FS)) * ((FTLLow - FS)/(FA-FS)) 

BAALLow = (-10*-1000* (59.946 – 60)) * (59.946 – 60)/(FA – 60)) 

 

BAALHigh = (-10 * B * (FTLHigh - FS)) * ((FTLHigh - FS)/(FA-FS)) 

BAALHigh = (-10*-1000* (60.054 – 60)) * (60.054 – 60)/(FA – 60)) 

 
Results with actual varying frequency: 
 

Actual Freq. BAALhigh BAALlow 

60.09 324 NA 

60.081 360 NA 

60.072 405 NA 

60.063 463 NA 

60.054 540 NA 

60.045 648 NA 

60.036 810 NA 

60.027 1080 NA 

60.018 1620 NA 

59.982 NA -1080 

59.973 NA -720 

59.964 NA -540 
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Actual Freq. BAALhigh BAALlow 

59.955 NA -432 

59.946 NA -360 

59.937 NA -309 

59.928 NA -270 

59.919 NA -240 

59.91 NA -216 

 

The BAAL limits plotted below detail the acceptable operating area and the BAAL limit exceedance area. 

 

 
 

As a Balancing Authority is operating and managing its RACE, the clock minutes averages of RACE are being 
evaluated against the BAAL limits. 
 
The example below demonstrates a BA’s evaluation against the BAALLow limit during the time frequency < 60Hz 
(scheduled frequency). 
 

Actual 
Freq. BA RACE BAALlow Exceedance 

59.97 -250 -648   

59.95 -285 -389   

59.93 -300 -278 Yes 

59.92 -310 -243 Yes 

59.92 -330 -243 Yes 

59.92 -315 -243 Yes 

59.92 -300 -243 Yes 

59.93 -295 -278 Yes 

59.94 -200 -324  
59.96 -250 -486  
59.97 -300 -648  
59.99 -300 -1944  
59.99 -300 -1944  
60 -300 NA  
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Chapter 5: Frequency Response Measures 

 
Frequency Response Measures (FRM) is a measure of an Interconnection’s ability to stabilize frequency 
immediately following the sudden loss of generation or load. It is a critical component to the reliable operation of 
the bulk power system, particularly during disturbances and restoration. 
 

Background 
The ERO will select frequency excursion events for analysis. The events that best fit the defined criteria will be 
used to support the Frequency Response Measure evaluation. The evaluation period for performing the Frequency 
Response Measure (FRM) calculation is December 1 of the prior year through November 30 of the current year. 
 
The event selection criterion is as outlined below: 
The NERC Resource Subcommittee quarterly identifies a list of frequency events to be used by Balancing 
Authorities (BA) to calculate their Frequency Response to determine whether the BA met its Frequency Response 
Obligation, and an appropriate fixed Bias Setting 

 20 to 35 frequency excursion events are identified on a yearly basis in each Interconnection for calculating 
the Frequency Bias Setting and the FRM.  

 
Criteria to determine if an acceptable frequency excursion event for the FRM has occurred: 

 The change in frequency as defined by the difference from the A Value to Point C and the arrested 
frequency Point C exceeds the excursion threshold values specified for the Interconnection in Table 1 
below. 

 

Interconnection A value to Point C Point C (Low) Point C (High) 
EAST 0.04 Hz <59.96 >60.04 
WEST 0.07 Hz <59.95 >60.05 
ERCOT 0.15 Hz <59.90 >60.10 
HQ 0.30 Hz <59.85 >60.15 

 The time from the start of the rapid change in frequency until the point at which Frequency has stabilized 
within a narrow range should be less than 18 seconds. 

 If any data point in the B Value average recovers to the A Value, the event will not be included. 

 Pre-disturbance frequency should be relatively steady and near 60.000 Hz for the A Value. The A Value is 
computed as an average over the period from -16 seconds to 0 seconds before the frequency transient 
begins to decline.  

 Excursions that include 2 or more events that do not stabilize within 18 seconds will not be considered. 
 

Metrics 
The Frequency Response Measure (FRM) is calculated (in Form 1) as the median frequency response of all selected 
Frequency Events for analysis.  
 
Each selected frequency event is evaluated individually (in Form 2). The Frequency Response data on a single 
event analysis for a typical Balancing Authority in an Interconnection with more than one Balancing Authority is 
basically the change in its Net Actual Interchange on its tie lines with its adjacent Balancing Authorities divided by 
the change in Interconnection frequency. (Some Balancing Authorities may choose to apply corrections to their 
Net Actual Interchange (NAI) values to account for factors such as nonconforming loads. If corrections are applied, 
it is expected the corrections are consistent across all event analysis.  
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Compliance 
NERC Standard requires each Balancing Authority or Frequency Response Sharing Group (FRSG) to achieve an 
annual Frequency Response Measure (FRM) that is equal to or more negative than its Frequency Response 
Obligation (FRO) to ensure that sufficient Frequency Response is provided to maintain Interconnection Frequency 
Response equal to or more negative than the Interconnection Frequency Response Obligation. 
 

Reporting 
On an annual basis, BA’s and FRSG are required to complete their frequency response measures for the full 
collection of events from December of the previous year through November of the current year. A Form 1 
containing all selected events and individual Form 2’s for all events are required to be submitted. The only time a 
Balancing Authority should exclude an event is if its tie-line data or its Frequency data is corrupt or its EMS was 
unavailable. 
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Chapter 6: Disturbance Control Standard 

 
During a disturbance, controls cannot usually maintain ACE within the criteria for normal load variation. Balancing 
areas, alone or collectively through reserve-sharing groups are expected to activate contingency reserve to cause 
recovery of ACE magnitude within 15 minutes following the start of a disturbance. This dictates that a disturbance 
be defined. A disturbance is a sudden, unanticipated change (contingency) in resource(s) or demand. A sudden 
change is one that takes place over a minute or less. The disturbance control standard (DCS) focuses on reportable 
disturbances. 
 
Fifteen minutes is the existing recovery period duration which has evolved from debate over the appropriate way 
to measure the deployment of what has been measured as 10-minute reserves. It was argued that all balancing 
authorities need time to assess the validity of what appears to be a disturbance, and reserve-sharing groups need 
time to propagate calls for contingency reserves. Analyses were undertaken to determine probabilistically how 
lengthening the recovery period from 10 to 15 minutes would increase exposure to a second contingency. It was 
determined that the effect was very small, and recoverability from the next contingency is largely driven by 
reserve restoration timing, anyway. The 15 minute recovery standard was passed for recommendation by the 
NERC Resources Subcommittee in October, 1999. 
 
For purposes of disturbance control compliance, reportable disturbances are contingencies that are greater than 
or equal to 80% of the most severe single contingency loss, in a BAs footprint. The start of a disturbance is the 
time of the event as best defined by resource output decline, breaker opening, or other such indication – in the 
absence of such indication, the moment of first ACE deflection may be used. The start of the recovery period is 
the same moment as the start of the disturbance. Note that the start of a disturbance and its magnitude are 
determined by the resource or demand change, while recovery and compliance are determined by ACE.  
 
Regions may optionally reduce the 80% reporting threshold, provided that normal operating characteristics are 
not being considered or misrepresented as contingencies. Normal load and generation excursions (e.g., pumped 
storage hydro, arc furnace, rolling steel mill, etc.) that influence ACE are not reportable disturbance conditions. 
Normal operating characteristics are excluded because DCS strives to measure the recovery from sudden, 
unanticipated changes in demand or supply-side resources. 
 

Metrics 
 

Balancing Area 
A BA is to return its ACE either to zero (if ACE at the time of disturbance was >= 0) or to its pre-disturbance ACE 
level (if ACE at the time of disturbance was < 0) within a recovery time of fifteen minutes following the start of a 
disturbance. A BA may, at its discretion, measure its compliance based on the ACE measured fifteen minutes after 
the start of the disturbance, or on the maximum ACE recovery measured within the fifteen minutes following the 
start of the disturbance. 
 

Reserve Sharing Group (RSG) 
The disturbance control compliance for a BA within an RSG is based on the compliance of the RSG (according to 
the compliance method chosen). An RSG may, at its discretion, measure this recovery based on the combined ACE 
measured fifteen minutes after the start of the disturbance,  
 
or on the maximum combined coincidental ACE recovery measured within the fifteen minutes following the start 
of the disturbance event (not the time at which reserve activation was requested). 

 Relationships among ACE, the 15-minute recovery period, and the reserve restoration period 
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Compliance 
A BA or RSG calculates and reports compliance with the Disturbance Control Standard for all disturbances greater 
than or equal to 80% of the magnitude of the BA’s or the RSG’s most severe single contingency loss. Regional 
Reliability Councils may, at their discretion, specify a lower reporting threshold. Disturbance Control Standard 
compliance is measured as the percentage recovery, Ri. Ri >= 100% represents full compliance. 
For loss of generation: 
 

if ACEA < 0 
 

then  

 

if ACEA  0 
 

then 

 
 
where 
 
 
MWLOSS   is the MW size of the disturbance as measured at the beginning of the event. It is the size 
of the resource or demand loss, not the ACE deflection, 
 
ACEA  is the pre-disturbance ACE, 
 
ACEM  is the value of ACE representing the point of greatest recovery from the disturbance measured 
within the fifteen minutes following the start of the disturbance event. A BA or RSG may, at their 
discretion, set ACEM = ACE15 min. 

 

1. Determination of MWLOSS. 

Record the MWLOSS value as measured at the site of the loss to the extent possible. The value should not 
be measured as a change in ACE since governor response and AGC response may introduce error. 
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2. Determination of ACEA. 

Base the value for ACEA on the average ACE over the period just prior to the start of the disturbance. 
Average over a period between 10 and 60 seconds prior and include at least 4 scans of ACE. In the 
illustration to the right, the horizontal line represents an averaging of ACE for 15 seconds prior to the start 
of the disturbance with a result of ACEA= - 25 MW. 

3. Determination of ACEM. 

ACEM is the value of ACE representing the point of greatest recovery from the disturbance measured 
within fifteen minutes following the start of the disturbance. It is negative for typical generation loss 
disturbances where zero is not reached within the recovery interval. At the discretion of the BA or of the 
RSG, compliance may be based on the ACE measured fifteen minutes following the start of the 
disturbance, i.e., ACEM = ACE15 min. 

 
Figure 1 demonstrates compliance evaluation during a disturbance condition (Disturbance Control Standard). 
Note the pattern of the disturbance condition, which began at 0110, the time at which ACE deflection exceeds 
this entity’s disturbance reporting threshold of 50 MW. During this disturbance, the Disturbance Control Standard 
was violated because ACE was not restored to its pre-contingency level until 0127 (a 17-minute interval which 
violates the Disturbance Control Standard). 
 

Reporting 
Each BA or RSG is to report its Disturbance Control Standard compliance quarterly. The completed Disturbance 
Control Standard survey is to be supplied to NERC by the 20th day following the end of the respective quarter. 
Where RSGs exist, the Regional Reliability Council is to decide either to report these on a BA basis or on an RSG 
basis. If an RSG has dynamic membership or allocates reserves dynamically, then the Region converts the 
disturbance reporting for the RSG to a BA basis before reporting to NERC. If a BA basis is selected, each BA reports 
the RSG’s performance only for disturbances occurring in their area. 
 

1. Reportable Disturbance 

The definition of reportable disturbance magnitude is to be provided to NERC by the respective Regional 
Reliability Councils. The definition is to include events that are greater than or equal to 80% of a BA’s or 
RSG’s most severe single contingency. The definition of a reportable disturbance should be specified in 
the operating Policy adopted by each Regional Reliability Council. This definition may not be retroactively 
adjusted in response to observed performance. 

a. Most Severe Single Contingency. A BA’s most severe single contingency is defined as the magnitude 
of the largest single credible event that would cause the greatest change in the BA’s ACE, or as defined 
by the respective Regional Council. It is not necessarily a single loss; it could be an entire generating 
station, or a loss from transmission facility or facilities contingency. 

b. Excludable Disturbances and Average Percent Recovery. The BA or RSG is to report both the number 
of reportable disturbances that occur in the given quarter, and the average percent recovery for that 
quarter. The report should also indicate excludable disturbances that occurred in the quarter and the 
average percent recovery for those excluded events. 

c. Excludable Disturbance.  An excludable disturbance is a disturbance whose magnitude was greater 
than the magnitude of the most severe single contingency. 
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d. Average Percent Recovery. The average percent recovery is the arithmetic average of all the 
calculated Ri from reportable disturbances during the given quarter. Average percent recovery is 
similarly calculated for excludable disturbances. (See calculation of Ri below). 

e. Contingency Reserve Adjustment Factor (CRAF). The quarterly Contingency Reserve Adjustment 
factor is to include only those reportable disturbances with magnitudes less than or equal to the 
magnitude of the respective BA’s most severe single contingency. 

 
CRAF is defined as follows: 

when nQuarter > 0, then  
 

 

 
when nQuarter = 0, then CRAQuarter = 100 
 
where nQuarter is the number of reportable disturbances experienced during the reporting quarter. 
i = reportable disturbances. 
Ri is defined in section C.2. 

 

Calculation Precision 
The Adjustment Factor is to be rounded off to two decimal places. 
 

Exemptions 
Requests for exemptions for single events that cause multiple reportable disturbances (e.g. hurricanes, 
earthquakes, islanding, etc.) is to be submitted to the NERC Director of Compliance. Until the exemption is 
approved or denied, the BA or RSG is to consider the request denied. 
 

Contingency Reserve Adjustment Period 
BAs are to revise their respective Contingency Reserve Requirement by their computed Contingency Reserve 
Adjustment factor. The adjustments will be effective starting one month following the end of the reported quarter 
and remain in effect for three months. 
 

Report Filing 
Each BA or RSG is to report its Disturbance Control Standard compliance quarterly, by the 10th working day 
following the end of the quarter, on Form DCS “NERC Disturbance Control Standard Survey.” 

1. Mail a copy of the completed Form DCS to the NERC staff. 

2. NERC staff will combine the Regional reports into a single summary report and make copies available to 
each Resources Subcommittee member and others with a legitimate need to know. 
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Reliability Coordinator Reliability Plan 
Reference Document - Version 1 - Draft 
 
Introduction 
This reference document provides the framework for the development, update, and endorsement 
process for Reliability Coordinator Reliability Plans.  Changes to this reference document will be at the 
direction of the NERC Operating Committee (OC) with the participation of the Operating Reliability 
Subcommittee (ORS). 
 
Reliability Coordinator (RC) Reliability Plans are used by Reliability CoordinatorsCs to document each RC’s 
plan for meeting the obligations of the functional area and ensure that the plan is adequately coordinated 
with the entities within the RC Area and neighboring entities.  RCs may develop individual RC Reliability 
Plans or opt to include multiple RCs, such as RCs of a particular region, within a single Reliability Plan. 
 

Background 
The NERC Standard, IRO-001-1.1 Reliability Coordination - Responsibilities and Authorities, required RCs 
to comply with Reliability Plans that have been approved by the NERC Operating Committee. The 
requirement to develop Reliability Plans was retired on April 1st, 2017.  The RC Reliability Plan is a 
valuable tool for coordination within an RC Area and among neighboring RCs and therefore the ORS has 
developed this Reliability Coordinator Reliability Plan Reference Document in order to maintain a process 
for RCs to develop, maintain and coordinate their reliability plans, in absence of a formal NERC 
requirement to do so. 
 

Contents of the RC Reliability Plan 
Each RC Reliability Plan will differ based on the way each Reliability Coordinator does business and how 
that RC interacts with it’s member entities and neighboring RCs.  Each Reliability CoordinatorC should 
consider adding the following information to their Reliability Plan. If this information is located in a 
separate document, the Reliability Plan should reference the document where the information is located. 
 

 A revision history of changes from previous versions of the document 

 A description of RC decision making authority 

 An overall description of the RC responsibilities 

 List of Balancing Authorities, Local Balancing Authorities (if applicable), and Transmission 
Operators in the RC footprint 

 A description of the RC footprint 

 A description of the RCs requirements regarding pseudo-tied generation and load 

 A description of the congestion management process the Reliability Coordinator uses to manage 
congestion.  This description should include: 

o How congestion on internal constraints are managed 
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o How congestion on external constraints are managed, if applicable 
o A list and description of bilateral or multilateral congestion management agreements, e.g. 

CMP or market to market type agreements 

 An overall description of how the RC maintains wide-area visibility, e.g. tools, processes, what is 
monitored 

 A description of the RCs SOL and IROL methodology and list of current IROLs 

 A description of processes used to perform its Operational Planning Analyses, Real-time 
monitoring, and Real-time Assessments 

 An overall description of emergency operations plans 

 A description of the RC facilities and staffing used to conduct operations 

 A list of associated reference documents, such as the RC restoration plan 
 

RC Reliability Plan Updates and Changes 
It is recommended that the RC Reliability Plans be reviewed internally every 3 years for changes to the 
plan.  The Reliability Plan should be updated, re-coordinated and re-endorsed by the ORS for significant 
changes to the way an RC plans to meet its functional requirements.  Changes that are expected to initiate 
an off-cycle update, re-coordination and re-endorsement can include but are not limited to: 

 Significant changes to RC footprint BAs or TOps (excluding new pseudo-ties) 

 Significant changes to RC congestion management processes 

 Changes that could have a significant impact on neighboring entities 
 

Endorsement of RC Reliability Plan by the NERC ORS 
New RC Reliability Plans or updated RC Reliability Plans with significant changes  should be submitted to 
the Regional Reliability OrganizationEntities (RE), if required, for initial review.  The plan should then be 
submitted to the ORS for review and endorsement prior to the effective date of the new or updated RC 
Reliability Plan. Endorsement of the RC Reliability Plans is a non-binding approval that gives all RCs in the 
North American power system an opportunity to review each others’ Reliability Plans and raise concerns 
and offer suggested changes. 
 
The ORS endorsement of the RC Reliability Plan is based upon its assessment of the Reliability 
Coordinator’s ability to carry out the functional requirements of an RC, the ability to meet the NERC 
Standard Requirements of an RC, and potential adverse impact to overall system reliability.  To aid in this 
assessment, the ORS may request an operational review of the Reliability Coordinator.  
 
Through an approved motion, the ORS may request NERC complete an operational review of the existing 
or prospective Reliability Coordinator.  NERC will conduct the operational review of the RC and will 
develop recommendations which the RC must implement prior to the RC beginning operations.  The RC 
will develop a mitigation plan to address the recommendations. The results of the NERC operational 
review, including recommendations and mitigation plan, if any, will be submitted to the ORS. 
 
Following its review of the RC Reliability Plan and possible operational review results, the ORS will decide, 
through a majority vote,  whether or not to endorse the RC Reliability Plan. If endorsement is not 
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achieved, the RC should work with the ORS to revise the plan or develop additional mitigations plans.  The 
results of the final endorsement motion will be communicated to the NERC OC. 
 

 
 
 
 
 
 
Endorsement Process Flow Chart 
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RC Plan checklist: 

RC Certification Checklist - Draft 
All Registered Entities registered in the NCRNERC Compliance Registry for the Reliability Coordinator 

(RC, ), Transmission Operator (TOP,), and/or BABalancing Authority (BA) functions are to be certified. 

Section 500 and Appendix 5A to the NERC Rules of Procedure define the process utilized in the 

Organization Certification Program for certifying a new entity for the Reliability Coordinator (RC) 

function, BA and TOP functions and for certifying changes to an already operating and certified RCRCs, 

BAs and TOPs. The Certification process is required to be completed within nine months of the date of 

acceptance of the application and the Registered Entity is to start operation within 12 months of being 

NERC certified.  Therefore, planning for certification and the certification review should be part of any 

change management program affecting the tools, processes, training, and/or procedures the RC uses to 

meet the Requirements/sub-Requirements of RC-applicable Reliability Standardsfor changes that 

required certification. 

The decision to certify changes to an already operating and certified Registered Entity is a collaborative 

decision between the affected Regional Entities(s) and NERC.  NERC has the final authority regarding this 

decision.1   

Items to consider for recertification include: 

1. Changes to a Registered Entity’s Footprint or operational challenges (i.e., TLRs) due to the 

changes 

2. Organizational restructuring that could impact the BPS reliability 

3. Relocation of the control center 

4. Changes to Registered Entity ownership requiring major operating procedure changes 

5. Significant changes to JRO/CFR assignments or agreement changes 

6. Addition or removal of member JRO/CFR utilities or entities 

7. Complete replacement of a Supervisory, Control and Data Acquisition (SCADA)/Energy 

Management (EMS) System 

Changes to a RC, BA, or TOP not only can cause significant changes in how the internal BA or RC is 

operated (e.g. Market Flow or Network Native Load flows, congestion management, operator 

responsibility, etc.), but also may impact neighboring entities.  Neighboring entities may have to operate 

with new or different loop flows across their system, need to update their load flow or state estimator 

models, may require additional data for Operational Planning Analysis, etc. 

It is important for the RC contemplating certification activityprocess to understand that coordinating 

activities are expected to occur early throughoutin the project such that certification remainscan take 

into account the coordination that has been conducted and remain an end-state validation activity.  

                                                           
1 NERC Rules of Procedure, Appendix 5A Organization Registration and Certification Manual, Section IV 
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Planning usually occursfor the change should occur significantly prior to the Rules of Procedure deadline 

requirementsrequirement to notify the Electric Reliability Organization (ERO) of pending certification 

activity.   

Depending on the scope of anticipated changes, the topics below are expected (at a minimum) to have 

already been resolved within the new RC footprint and between adjacent RC’s: 

 BPS reliability impacts associated with the change, their identification, coordination, and 

mitigation 

 Applicable Nuclear Plant Interface Requirements 

 Nomenclature to be used for interface Elements and Facilities 

 Common understanding of Operating Instructions and protocols 

 RC Restoration Plan 

o Strategy 

o Processes 

o Reporting requirements 

o Training 

 Continuity of Operations for RC Functionality 

o Tools / Applications 

o Data/voice 

o Triggers / Transition 

 Understanding of SOL Methodologies in use for operations horizon  

o Including criteria for recognizing IROL limits (voltage; angular stability, etc.) 

o Approach/notification around potential/actual exceedences 

o Most limiting instances 

 Strategy/philosophy in use around preparing for next contingency 

 Strategy/philosophy in use around use of Remedial Action Schemes 

 Facilities monitoring capability / specifications 

o Data exchange 

 Element; SPS/RAS; Protection System status impactful to system reliability; 

communication circuits 

o Alarm management 

o Synchronization 

 Strategy/philosophy in use around Congestion Management 

 Strategy/philosophy in use around Outage Coordination 

 Validation of models to actual system response 



 
 

 

 

Reliability Guideline 
Generating Unit Winter Weather Readiness –  
Current Industry Practices 
 
Preamble:   

It is in the public interest for NERC to develop guidelines that are useful for maintaining or enhancing the 
reliability of the bulk power system (BPS). Reliability Guidelines provide suggested guidance on a 
particular topic for use by BPS users, owners, and operators according to each entity’s circumstances. 
Reliability Guidelines are not to be used to provide binding norms, establish mandatory reliability 
standards, or create parameters by which compliance to standards is monitored or enforced. 
  
Purpose:  

This Reliability Guideline is applicable to electricity sector organizations responsible for the operation of 
the BPS.  Although this guideline was developed as a result of an unusual cold weather event in an area 
not normally exposed to freezing temperatures, it provides a general framework for developing an 
effective winter weather readiness program for generating units throughout North America. The focus is 
on maintaining individual unit reliability and preventing future cold weather related events. This 
document is a collection of industry practices compiled by the NERC Operating Committee (OC). While the 
incorporation of these practices is strictly voluntary, developing a winter weather readiness program 
using these practices is highly encouraged to promote and achieve the highest levels of reliability for 
these high impact weather events.   
 

Assumptions:  

1. Each BPS generation owner and operator is responsible and accountable for maintaining 
generating unit reliability. 

2. Balancing Authorities and Market Operators should consider strategies to start-up and dispatch to 
minimum load prior to anticipated severe cold weather units that are forecasted to be needed for 
the surge in demand, since keeping units running through exceptional cold snaps can be 
accomplished much more reliably than attempting start-up in the teeth of such events 

2.3. Entities should develop and apply plant-specific winter weather readiness plans, as 
appropriate, based on factors such as geographical location, technology and plant configuration. 

 

Guideline Details:  

An effective winter weather readiness program, which includes severe winter weather event 
preparedness, should generally address the following components: (I) Safety; (II) Management Roles and 
Expectations; (III) Processes and Procedures; (IV) Evaluation of Potential Critical Components Problem 
Areas; (V) Testing; (VI) Training; and (VII) Communications.  This program will be referred to hereafter as a 
winter weather preparation procedure. 
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I. Safety  
Safety remains the top priority during winter weather events.  Job safety briefings should be conducted 
during preparation for and in response to these events. Typically, robust safety programs to reduce risk to 
personnel include identifying hazards involving cold weather such as personnel exposure risk, travel 
conditions, and slip/fall issues due to icing. A Job Safety Analysis (JSA) should be completed to address the 
exposure risks, travel conditions and slips/falls related to icing conditions. Winter weather Alerts should 
be communicated to all impacted entities. A Business Continuity and Emergency Response Plan should 
also be available and communicated in the event of a severe winter weather event 
 
II. Management Roles and Expectations  
Management plays an important role in maintaining effective winter weather programs.  The 
management roles and expectations below provide a high-level overview of the core management 
responsibilities related to winter weather preparation.  Each entity should tailor these roles and 
expectations to fit within their own corporate structure. 

1. Senior Management 

a. Set expectations for safety, reliability, and operational performance. 

b. Ensure that a winter weather preparation procedure exists for each operating location.  

c. Consider a fleet-wide annual winter preparation meeting, training exercise, or both to share 
best practices and lessons learned. 

d. Share insights across the fleet and through industry associations (formal groups or other 
informal networking forums).    

2. Plant Management 

a. Develop a winter weather preparation procedure and consider appointing a designee 
responsible for keeping this procedure updated with industry identified best practices and 
lessons learned.  

b. Ensure the site specific winter weather preparation procedure includes processes, staffing 
plans, and timelines that direct all key activities before, during and after severe winter weather 
events. 

c. Ensure proper execution of the winter weather preparation procedure. 

d. Conduct a plant readiness review prior to an anticipated severe winter weather event. 

e. Encourage plant staff to look for areas at risk due to winter conditions and bring up 
opportunities to improve readiness and response.   

f. Following each winter, conduct an evaluation of the effectiveness of the winter weather 
preparation procedure and incorporate lessons learned. 
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III. Processes and Procedures  
A winter weather preparation procedure should be developed for seasonal winter preparedness. 
Components of an effective winter weather preparation procedure are included as Attachment 1.  
 
After a severe winter weather event, entities should utilize a review process to formally recognize 
strengths in the program, evaluate improvement opportunities, and identify lessons learned.  Procedures 
should be reviewed and updated using these lessons learned after every winter event to institutionalize 
knowledge from prior events.  Changes to the procedure and lessons learned should be communicated to 
the appropriate personnel. 
 
IV. Evaluation of Potential Problem Areas 

Identify and prioritize critical components, systems, and other areas of vulnerability which may 
experience freezing problems or other cold weather operational issues.  

1. This includes critical instrumentation or equipment that has the potential to:   

a. Initiate an automatic unit trip, 

b. Impact unit start-up, 

c. Initiate automatic unit runback schemes and/or cause partial outages, 

d. Cause damage to the unit, 

e. Adversely affect environmental controls that could cause full or partial outages, 

f. Adversely affect the delivery of fuel or water to the units,  

g. Cause other operational problems such as slowed or impaired field devices, or  

h. Create a weather related safety hazard  

2. Based on previous cold weather events, a list of typical problem areas are identified below.  This is 
not meant to be an all inclusive list.  Individual entities should review their plant design and 
configuration, identify areas with critical components potential exposure to the elements, ambient 
temperatures, or both and tailor their plans to address them accordingly.     

a. Critical Level transmitters 

i. Drum level transmitters and sensing lines 

ii. Condensate tank level transmitters and sensing lines 

iii. De-aerator tank level transmitters and sensing lines 

iv. Hotwell level transmitters and sensing lines 

v. Fuel oil tank level transmitters / indicators 

b. Critical Pressure Transmitters 

i. Gas turbine combustor pressure transmitters and sensing lines 

ii. Feed water pump pressure transmitters and sensing lines 
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iii. Condensate pump pressure transmitters and sensing lines 

iv. Steam pressure transmitters and sensing lines 

c. Critical Flow Transmitters 

i. Steam flow transmitters and sensing lines 

ii. Feed water pump flow transmitters and sensing lines 

iii. High pressure steam attemperator flow transmitters and sensing lines 

d. Instrument Air System 

i. Automatic blow downs, traps, dew point monitoring and instrument air dryers are 
functioning correctly. 

ii. Low point drain lines are periodically drained by operators to remove moisture during 
extreme cold weather. 

d.e. Motor-Operated Valves, Valve Positioners, and Solenoid Valves  

e.f. Drain Lines, Steam Vents, and Intake Screens 

f.g. Water Pipes and Fire Suppression Systems1 

i. Low/no water flow piping systems 

g.h. Fuel Supply and Ash Handling 

i. Coal piles and coal handling equipment 

ii. Transfer systems for backup fuel supply 

iii. Gas supply regulators, other valves and instrumentation (may require coordination with 
gas pipeline operator) 

iv. Ash disposal systems and associated equipment 

3. Potential vulnerabilities associated with emergency generators, including Blackstart generators, 
should be evaluated when developing the site specific winter weather preparation procedure as 
they may provide critical system(s) backup. 

 
V. Testing2 

In addition to the typical problem areas identified above, emphasis should be placed on the testing of low 
frequency tasks such as startup of emergency generators, where applicable.  

                                                      
1 For safety reasons, fire protection systems should also be included in this identification process.  These problem areas should be noted in 

the site specific winter weather preparation procedure. 
 
2 See Attachment 1, Section H “Special Operations Instruction” for more information 
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VI. Training 

Coordinate annual training in winter specific and plant specific awareness and maintenance training.  This 
may include response to freeze protection panel alarms, troubleshooting and repair of freeze protection 
circuitry, identification of plant areas most affected by winter conditions, review of special inspections or 
rounds implemented during severe weather, fuel switching procedures, knowledge of the ambient 
temperature for which the freeze protection system is designed, and lessons learned from previous 
experiences or the NERC Lessons Learned program. 

1. Consider holding a winter readiness meeting on an annual basis to highlight preparations and 
expectations for severe cold weather. 

2. Operations personnel should review cold weather scenarios affecting instrumentation readings, 
alarms, and other indications on plant control systems. 

3. Ensure appropriate NERC Generation Availability Data Systems (GADS) coding for unit derates or 
trips as a result of a severe winter weather events to promote lessons learned, knowledge 
retention, and consistency.  Examples may include NERC GADS code 9036 “Storms (ice, snow, 
etc.)” or code 9040 “Other Catastrophe.”   

 
VII. Winter Event Communications  
Clear and timely communication is essential to an effective program. Key communication points should 
include the following: 

1. Before a severe winter weather event, plant management should communicate with their 
appropriate senior management that the site specific winter weather preparation procedure, 
checklists, and readiness reviews have been completed. 

2. Before and during a severe winter weather event, communicate with all personnel about changing 
conditions and potential areas of concern to heighten awareness around safe and reliable 
operations. 

3. Before and during a severe winter weather event, the affected entity(ies) will keep the Balancing 
Authority up to date on changes to plant availability, capacity, or other operating limitations. 
Depending on regional structure and market design, notification to the Reliability Coordinator and 
Transmission Operator may also be necessary. 

4. After a generating plant trip, derate, or failure to start due to severe winter weather, Plant 
Management, as appropriate, should conduct an analysis, develop lessons learned, and 
incorporate good industry practices. 

a. This process should include a feedback loop to enhance current winter weather readiness 
programs, processes, procedures, checklists and training (continuous improvement). 

b. Sharing of technical information and lessons learned through the NERC Event Analysis Program 
or some other method is encouraged. 

 
Related Documents and Links:  
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1. Report on Outages and Curtailments during the Southwest Cold Weather Event of February 1-5, 
2011, dated August 2011, Federal Energy Regulatory Commission and North American Electric 
Reliability Corporation  

2. Winter Weather Readiness for Texas Generators, dated April 13, 2011, Calpine, CPS Energy, LCRA, 
Luminant, and NRG Energy  

3. Electric Reliability Organization Event Analysis Process, dated February 2012, ERO Event Analysis 
Process and associated Lessons Learned 

4. Previous Cold Weather Reports3 
 
Revision History: 

Date Version Number Reason/Comments 

12/03/2012 1.0 Initial Version – Winter Weather Readiness 

03/05/2013 1.0 Approved by the Operating Committee 

06/05/2017 2.0 Three year document review per the OC Charter. 

XX/XX/2017 2.0 Approved by the Operating Committee 

 

                                                      
3 http://www.nerc.com/page.php?cid=5|385  

http://www.nerc.com/files/SW_Cold_Weather_Event_Final_Report.pdf
http://www.nerc.com/files/SW_Cold_Weather_Event_Final_Report.pdf
http://www.ercot.com/content/meetings/other/keydocs/2011/20110608-OTHER/Winter_Weather_Readiness_for_Texas_Generators1.doc
http://www.nerc.com/files/ERO_Event_Analysis_Process_Document_Version_1_Feb_2012.pdf
http://www.nerc.com/page.php?cid=5|385
http://www.nerc.com/page.php?cid=5|393
http://www.nerc.com/page.php?cid=5|385


Attachment 1 
 

 

 

Elements of a Winter Weather  
Preparation Procedure4 
 
This Attachment provides some key points to address in each of the winter weather preparation 
procedure elements, including severe winter weather event preparedness.  These are not all inclusive 
lists.  Individual entities should review their plant design and configuration, identify areas with potential 
exposure to the elements, ambient temperatures, or both, and tailor their plans to address them 
accordingly.     

1. Work Management System 

a. Review Work Management System to ensure adequate annual preventative work orders exist 
for freeze protection, winter weather preparedness, or both. 

b. Ensure all freeze protection, winter weather preparedness preventative work orders, or both 
are completed prior to the onset of the winter season. 

c. Review Work Management System for open corrective maintenance items that could affect 
plant operation and reliability in winter weather and ensure that they are completed prior to 
the onset of the winter season.  

d. As appropriate to your climate, suspend freeze protection measures and remove freeze 
protection equipment after the last probable freeze of the winter.  This may be a plant specific 
date established by senior management. 

e. Ensure all engineered modification and construction activities are performed such that the 
changes maintain winter readiness for the plant.  Newly built plants or engineered 
modifications can be more susceptible to winter weather. 

2. Critical Instrumentation and Equipment Protection  

a. Ensure all critical site specific problem areas (as noted above in section III. Evaluation of 
Potential Problem Areas) have adequate protection to ensure operability during a severe 
winter weather event.  Emphasize the points in the plant where equipment freezing would 
cause a generating plant trip, derate, or failure to start. 

b. Develop a list of critical instruments and transmitters that require maintenance prior to winter 
and increase surveillance during severe winter weather events. 

3. Insulation, Heat Trace, and Other Protection Options – Ensure processes and procedures verify 
adequate protection and necessary functionality (by primary or alternate means) before and 
during winter weather.   Consider the effect of wind chill when applying freeze protection. 
Considerations include but are not limited to: 

                                                      
4 Plants that will remain offline during the winter season would not need to perform winterization preparations unless it is necessary for asset 
protection/preservation. 
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a. Insulation thickness, quality and proper installation 

i. Verify the integrity of the insulation on critical equipment identified in the winter weather 
preparation procedure. Following any maintenance, insulation should be re-installed to 
original specifications.  

b. Heat trace capability and electrical continuity/ground faults 

i. Perform a complete evaluation of all heat trace lines, heat trace power supplies (including 
all breakers, fuses, and associated control systems) to ensure they maintain their accuracy. 
This inspection may include checking for loose connections, broken wires, corrosion, and 
other damage to the integrity of electrical insulation which could lead to the heat trace 
malfunctioning. Measure heat trace amperage and voltage, if possible, to determine 
whether the circuits are producing the design output.  If there are areas where heat tracing 
is not functional, an alternate means of protection should be identified in the winter 
weather preparation procedure. 

ii. Evaluation of heat trace and insulation on critical lines should be performed during new 
installation, during regular maintenance activities, or if damage or inappropriate 
installation is identified (i.e., wrapped around the valve and not just across the valve body).  

(1) For example. Inspect heat tracing before it is covered by insulation, to confirm that the 
extra cable length specified by the designer, for the purpose of being bunched at valves 
and supports, has not been applied instead as a constant-pitch spiral over the length of 
the line.  

ii.iii. Re-install removed or disturbed heat tracing following any equipment maintenance to 
restore heat tracing integrity and equipment protection. 

(1) Update and maintain all heat tracing circuit drawings and labeling inside cabinets. 

(2) Require a report of calculations from the heat tracing contractor, and ensure that their 
design basis is consistent with the insulation that will actually be applied with regards 
to exposure of valve bonnets, actuator and pipe supports.  The following 
recommendation derives "from heat tracing calculations being performed using IEEE-
515 oftentimes under the assumption that all valve bonnets, actuators and pipe 
supports are fully encapsulated with insulation.  This is only sometimes the case for 
bonnets, and almost never the case for actuators and pipe supports, even when the 
heat tracing contractor is tasked with hiring the insulator.  Wind chill effects become 
negligible for fully encapsulated equipment, causing generation units with a heat-
tracing-to-insulation mismatch to have freeze-up problems under high-wind 
conditions.” 

c. Wind breaks 

i. Install permanent or temporary wind barriers as deemed appropriate to protect critical 
instrument cabinets, heat tracing and sensing lines. 

d. Heaters and Heat Lamps 
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i. Ensure operation of all permanently mounted and portable heaters. 

ii. Evaluate plant electrical circuits to ensure they have enough capacity to handle the 
additional load. Circuits with Ground Fault Interrupters (GFIs) should be continuously 
monitored to make sure they have not tripped due to condensation. 

iii. Fasten heaters and heat lamps in place to prevent unauthorized relocation. 

e. Covers, Enclosures, and Buildings 

i. Install a box or enclosure with inside heat for some transmitters. 

ii. Install covers on valve actuators to keep the actuator from accumulating ice. 

iii. Inspect building penetrations, windows, doors, fan louvers, and other openings for 
potential exposure of critical equipment to the elements. 

4. Supplemental equipment – Prior to the onset of the winter season, ensure adequate inventories of 
all commodities, equipment and other supplies that would aid in severe winter weather event 
preparation or response,  and that they are readily available to plant staff.  Supplemental 
equipment might include: 

a. Tarps 

b. Portable heaters, heat lamps, or both (For a wind site, it is required, not supplemental) 

c. Scaffolding 

d. Blankets 

e. Extension cords 

f. Kerosene/propane 

g. Temporary enclosures 

h. Temporary insulation 

i. Plastic rolls 

j. Portable generators 

k. Portable lighting 

l. Instrumentation tubing 

m. Handheld welding torches 

n. Ice removal chemicals and equipment 

o. Snow removal equipment 

p. Cold weather Personal Protective Equipment (PPE) as appropriate has been inspected and is 
available to personnel  as appropriate.to the respective regions.  

q. Service vehicles to ensure they are properly winterized and that the 4WD is functioning Ensure 
cold weather gear has b een inspected and is available to personnel 
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5. Operational supplies – Prior to the onset of a severe winter weather event, conduct an inventory 
of critical supplies needed to keep the plant operational.  Appropriate deliveries should be 
scheduled based on the severity of the event, lead times, etc.  Operational supplies might include: 

a. Aluminum Sulfate 

b. Anhydrous Ammonia 

c. Aqueous Ammonia 

d. Carbon Dioxide 

e. Caustic Soda 

f. Chlorine 

g. Diesel Fuel 

h. Ferric Chloride 

i. Gasoline (Unleaded) 

j. Hydrazine 

k. Hydrogen 

l. Lighter Oil (#2 Diesel) 

m. Sulfuric Acid 

n. Calibration Gases 

o. Lubricating Oils 

p. Welding Supplies 

q. Limestone 

6. Staffing  

a. Consider enhanced staffing (24x7) during severe winter weather events.    

b. Arrange for lodging and meals as needed. 

c. Arrange for transportation as needed. 

d. Arrange for support and appropriate staffing from responsible entity for plant switchyard to 
ensure minimal line outages. 

7. Communications 

a.  Ensure appropriate communication protocols are followed during a severe winter weather 
event.    

b. Identify a back-up communication option in case the primary system is not working (i.e. 
satellite phone). 
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c. Ensure communication is discussed as part of the job safety briefing during a severe winter 
weather event. 

8. Special Operations Instruction (just prior to or during a severe winter weather event) 

a. Consider employing the “buddy system” during severe winter weather events to promote 
personnel safety. 

b. Institute operator rounds utilizing cold weather checklists to verify critical equipment is 
protected – i.e. pumps running, heaters operating, igniters tested, barriers in place, 
temperature gauges checked, etc. 

i. Monitor room temperatures, as required. Instrumentation and equipment in enclosed 
spaces (e.g. pump rooms) can freeze.   

c. Test dual fuel capability and ensure adequate fuel supply (where applicable). 

d. Consider pre-warming, early start-up, or both of scheduled units prior to a forecasted severe 
winter weather event.  

e. Run emergency generators immediately prior to severe winter weather events to help ensure 
availability.  Review fuel quality and quantity. 

f. Place in service critical equipment such as intake screen wash systems, cooling towers, 
auxiliary boilers, and fuel handling equipment where freezing weather could adversely impact 
operations or forced outage recovery. 

 



 
 

 

 

Reliability Guideline 
Generating Unit Winter Weather Readiness –  
Current Industry Practices 
 
Preamble:   

It is in the public interest for NERC to develop guidelines that are useful for maintaining or enhancing the 
reliability of the bulk power system (BPS). Reliability Guidelines provide suggested guidance on a 
particular topic for use by BPS users, owners, and operators according to each entity’s circumstances. 
Reliability Guidelines are not to be used to provide binding norms, establish mandatory reliability 
standards, or create parameters by which compliance to standards is monitored or enforced. 
  
Purpose:  

This Reliability Guideline is applicable to electricity sector organizations responsible for the operation of 
the BPS.  Although this guideline was developed as a result of an unusual cold weather event in an area 
not normally exposed to freezing temperatures, it provides a general framework for developing an 
effective winter weather readiness program for generating units throughout North America. The focus is 
on maintaining individual unit reliability and preventing future cold weather related events. This 
document is a collection of industry practices compiled by the NERC Operating Committee (OC). While the 
incorporation of these practices is strictly voluntary, developing a winter weather readiness program 
using these practices is highly encouraged to promote and achieve the highest levels of reliability for 
these high impact weather events.   
 

Assumptions:  

1. Each BPS generation owner and operator is responsible and accountable for maintaining 
generating unit reliability. 

2. Balancing Authorities and Market Operators should consider strategies to start-up and dispatch to 
minimum load prior to anticipated severe cold weather units that are forecasted to be needed for 
the surge in demand, since keeping units running through exceptional cold snaps can be 
accomplished much more reliably than attempting start-up in the teeth of such events 

3. Entities should develop and apply plant-specific winter weather readiness plans, as appropriate, 
based on factors such as geographical location, technology and plant configuration. 

 

Guideline Details:  

An effective winter weather readiness program, which includes severe winter weather event 
preparedness, should generally address the following components: (I) Safety; (II) Management Roles and 
Expectations; (III) Processes and Procedures; (IV) Evaluation of Potential Critical Components Problem 
Areas; (V) Testing; (VI) Training; and (VII) Communications.  This program will be referred to hereafter as a 
winter weather preparation procedure. 
 



 

Reliability Guideline: Generating Unit Winter Weather Readiness – Current Industry Practices 2 

I. Safety  
Safety remains the top priority during winter weather events.  Job safety briefings should be conducted 
during preparation for and in response to these events. Typically, robust safety programs to reduce risk to 
personnel include identifying hazards involving cold weather such as personnel exposure risk, travel 
conditions, and slip/fall issues due to icing. A Job Safety Analysis (JSA) should be completed to address the 
exposure risks, travel conditions and slips/falls related to icing conditions. Winter weather Alerts should 
be communicated to all impacted entities. A Business Continuity and Emergency Response Plan should 
also be available and communicated in the event of a severe winter weather event 
 
II. Management Roles and Expectations  
Management plays an important role in maintaining effective winter weather programs.  The 
management roles and expectations below provide a high-level overview of the core management 
responsibilities related to winter weather preparation.  Each entity should tailor these roles and 
expectations to fit within their own corporate structure. 

1. Senior Management 

a. Set expectations for safety, reliability, and operational performance. 

b. Ensure that a winter weather preparation procedure exists for each operating location.  

c. Consider a fleet-wide annual winter preparation meeting, training exercise, or both to share 
best practices and lessons learned. 

d. Share insights across the fleet and through industry associations (formal groups or other 
informal networking forums).    

2. Plant Management 

a. Develop a winter weather preparation procedure and consider appointing a designee 
responsible for keeping this procedure updated with industry identified best practices and 
lessons learned.  

b. Ensure the site specific winter weather preparation procedure includes processes, staffing 
plans, and timelines that direct all key activities before, during and after severe winter weather 
events. 

c. Ensure proper execution of the winter weather preparation procedure. 

d. Conduct a plant readiness review prior to an anticipated severe winter weather event. 

e. Encourage plant staff to look for areas at risk due to winter conditions and bring up 
opportunities to improve readiness and response.   

f. Following each winter, conduct an evaluation of the effectiveness of the winter weather 
preparation procedure and incorporate lessons learned. 
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III. Processes and Procedures  
A winter weather preparation procedure should be developed for seasonal winter preparedness. 
Components of an effective winter weather preparation procedure are included as Attachment 1.  
 
After a severe winter weather event, entities should utilize a review process to formally recognize 
strengths in the program, evaluate improvement opportunities, and identify lessons learned.  Procedures 
should be reviewed and updated using these lessons learned after every winter event to institutionalize 
knowledge from prior events.  Changes to the procedure and lessons learned should be communicated to 
the appropriate personnel. 
 
IV. Evaluation of Potential Problem Areas 

Identify and prioritize critical components, systems, and other areas of vulnerability which may 
experience freezing problems or other cold weather operational issues.  

1. This includes critical instrumentation or equipment that has the potential to:   

a. Initiate an automatic unit trip, 

b. Impact unit start-up, 

c. Initiate automatic unit runback schemes and/or cause partial outages, 

d. Cause damage to the unit, 

e. Adversely affect environmental controls that could cause full or partial outages, 

f. Adversely affect the delivery of fuel or water to the units,  

g. Cause other operational problems such as slowed or impaired field devices, or  

h. Create a weather related safety hazard  

2. Based on previous cold weather events, a list of typical problem areas are identified below.  This is 
not meant to be an all inclusive list.  Individual entities should review their plant design and 
configuration, identify areas with critical components potential exposure to the elements, ambient 
temperatures, or both and tailor their plans to address them accordingly.     

a. Critical Level transmitters 

i. Drum level transmitters and sensing lines 

ii. Condensate tank level transmitters and sensing lines 

iii. De-aerator tank level transmitters and sensing lines 

iv. Hotwell level transmitters and sensing lines 

v. Fuel oil tank level transmitters / indicators 

b. Critical Pressure Transmitters 

i. Gas turbine combustor pressure transmitters and sensing lines 

ii. Feed water pump pressure transmitters and sensing lines 
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iii. Condensate pump pressure transmitters and sensing lines 

iv. Steam pressure transmitters and sensing lines 

c. Critical Flow Transmitters 

i. Steam flow transmitters and sensing lines 

ii. Feed water pump flow transmitters and sensing lines 

iii. High pressure steam attemperator flow transmitters and sensing lines 

d. Instrument Air System 

i. Automatic blow downs, traps, dew point monitoring and instrument air dryers are 
functioning correctly. 

ii. Low point drain lines are periodically drained by operators to remove moisture during 
extreme cold weather. 

e. Motor-Operated Valves, Valve Positioners, and Solenoid Valves  

f. Drain Lines, Steam Vents, and Intake Screens 

g. Water Pipes and Fire Suppression Systems1 

i. Low/no water flow piping systems 

h. Fuel Supply and Ash Handling 

i. Coal piles and coal handling equipment 

ii. Transfer systems for backup fuel supply 

iii. Gas supply regulators, other valves and instrumentation (may require coordination with 
gas pipeline operator) 

iv. Ash disposal systems and associated equipment 

3. Potential vulnerabilities associated with emergency generators, including Blackstart generators, 
should be evaluated when developing the site specific winter weather preparation procedure as 
they may provide critical system(s) backup. 

 
V. Testing2 

In addition to the typical problem areas identified above, emphasis should be placed on the testing of low 
frequency tasks such as startup of emergency generators, where applicable.  

                                                      
1 For safety reasons, fire protection systems should also be included in this identification process.  These problem areas should be noted in 

the site specific winter weather preparation procedure. 
 
2 See Attachment 1, Section H “Special Operations Instruction” for more information 
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VI. Training 

Coordinate annual training in winter specific and plant specific awareness and maintenance training.  This 
may include response to freeze protection panel alarms, troubleshooting and repair of freeze protection 
circuitry, identification of plant areas most affected by winter conditions, review of special inspections or 
rounds implemented during severe weather, fuel switching procedures, knowledge of the ambient 
temperature for which the freeze protection system is designed, and lessons learned from previous 
experiences or the NERC Lessons Learned program. 

1. Consider holding a winter readiness meeting on an annual basis to highlight preparations and 
expectations for severe cold weather. 

2. Operations personnel should review cold weather scenarios affecting instrumentation readings, 
alarms, and other indications on plant control systems. 

3. Ensure appropriate NERC Generation Availability Data Systems (GADS) coding for unit derates or 
trips as a result of a severe winter weather events to promote lessons learned, knowledge 
retention, and consistency.  Examples may include NERC GADS code 9036 “Storms (ice, snow, 
etc.)” or code 9040 “Other Catastrophe.”   

 
VII. Winter Event Communications  
Clear and timely communication is essential to an effective program. Key communication points should 
include the following: 

1. Before a severe winter weather event, plant management should communicate with their 
appropriate senior management that the site specific winter weather preparation procedure, 
checklists, and readiness reviews have been completed. 

2. Before and during a severe winter weather event, communicate with all personnel about changing 
conditions and potential areas of concern to heighten awareness around safe and reliable 
operations. 

3. Before and during a severe winter weather event, the affected entity(ies) will keep the Balancing 
Authority up to date on changes to plant availability, capacity, or other operating limitations. 
Depending on regional structure and market design, notification to the Reliability Coordinator and 
Transmission Operator may also be necessary. 

4. After a generating plant trip, derate, or failure to start due to severe winter weather, Plant 
Management, as appropriate, should conduct an analysis, develop lessons learned, and 
incorporate good industry practices. 

a. This process should include a feedback loop to enhance current winter weather readiness 
programs, processes, procedures, checklists and training (continuous improvement). 

b. Sharing of technical information and lessons learned through the NERC Event Analysis Program 
or some other method is encouraged. 

 
Related Documents and Links:  
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1. Report on Outages and Curtailments during the Southwest Cold Weather Event of February 1-5, 
2011, dated August 2011, Federal Energy Regulatory Commission and North American Electric 
Reliability Corporation  

2. Winter Weather Readiness for Texas Generators, dated April 13, 2011, Calpine, CPS Energy, LCRA, 
Luminant, and NRG Energy  

3. Electric Reliability Organization Event Analysis Process, dated February 2012, ERO Event Analysis 
Process and associated Lessons Learned 

4. Previous Cold Weather Reports3 
 
Revision History: 

Date Version Number Reason/Comments 

12/03/2012 1.0 Initial Version – Winter Weather Readiness 

03/05/2013 1.0 Approved by the Operating Committee 

06/05/2017 2.0 Three year document review per the OC Charter. 

XX/XX/2017 2.0 Approved by the Operating Committee 

 

                                                      
3 http://www.nerc.com/page.php?cid=5|385  

http://www.nerc.com/files/SW_Cold_Weather_Event_Final_Report.pdf
http://www.nerc.com/files/SW_Cold_Weather_Event_Final_Report.pdf
http://www.ercot.com/content/meetings/other/keydocs/2011/20110608-OTHER/Winter_Weather_Readiness_for_Texas_Generators1.doc
http://www.nerc.com/files/ERO_Event_Analysis_Process_Document_Version_1_Feb_2012.pdf
http://www.nerc.com/page.php?cid=5|385
http://www.nerc.com/page.php?cid=5|393
http://www.nerc.com/page.php?cid=5|385


Attachment 1 
 

 

 

Elements of a Winter Weather  
Preparation Procedure4 
 
This Attachment provides some key points to address in each of the winter weather preparation 
procedure elements, including severe winter weather event preparedness.  These are not all inclusive 
lists.  Individual entities should review their plant design and configuration, identify areas with potential 
exposure to the elements, ambient temperatures, or both, and tailor their plans to address them 
accordingly.     

1. Work Management System 

a. Review Work Management System to ensure adequate annual preventative work orders exist 
for freeze protection, winter weather preparedness, or both. 

b. Ensure all freeze protection, winter weather preparedness preventative work orders, or both 
are completed prior to the onset of the winter season. 

c. Review Work Management System for open corrective maintenance items that could affect 
plant operation and reliability in winter weather and ensure that they are completed prior to 
the onset of the winter season.  

d. As appropriate to your climate, suspend freeze protection measures and remove freeze 
protection equipment after the last probable freeze of the winter.  This may be a plant specific 
date established by senior management. 

e. Ensure all engineered modification and construction activities are performed such that the 
changes maintain winter readiness for the plant.  Newly built plants or engineered 
modifications can be more susceptible to winter weather. 

2. Critical Instrumentation and Equipment Protection  

a. Ensure all critical site specific problem areas (as noted above in section III. Evaluation of 
Potential Problem Areas) have adequate protection to ensure operability during a severe 
winter weather event.  Emphasize the points in the plant where equipment freezing would 
cause a generating plant trip, derate, or failure to start. 

b. Develop a list of critical instruments and transmitters that require maintenance prior to winter 
and increase surveillance during severe winter weather events. 

3. Insulation, Heat Trace, and Other Protection Options – Ensure processes and procedures verify 
adequate protection and necessary functionality (by primary or alternate means) before and 
during winter weather.   Consider the effect of wind chill when applying freeze protection. 
Considerations include but are not limited to: 

                                                      
4 Plants that will remain offline during the winter season would not need to perform winterization preparations unless it is necessary for asset 
protection/preservation. 



 

Reliability Guideline: Generating Unit Winter Weather Readiness – Current Industry Practices 8 

a. Insulation thickness, quality and proper installation 

i. Verify the integrity of the insulation on critical equipment identified in the winter weather 
preparation procedure. Following any maintenance, insulation should be re-installed to 
original specifications.  

b. Heat trace capability and electrical continuity/ground faults 

i. Perform a complete evaluation of all heat trace lines, heat trace power supplies (including 
all breakers, fuses, and associated control systems) to ensure they maintain their accuracy. 
This inspection may include checking for loose connections, broken wires, corrosion, and 
other damage to the integrity of electrical insulation which could lead to the heat trace 
malfunctioning. Measure heat trace amperage and voltage, if possible, to determine 
whether the circuits are producing the design output.  If there are areas where heat tracing 
is not functional, an alternate means of protection should be identified in the winter 
weather preparation procedure. 

ii. Evaluation of heat trace and insulation on critical lines should be performed during new 
installation, during regular maintenance activities, or if damage or inappropriate 
installation is identified (i.e., wrapped around the valve and not just across the valve body).  

(1) For example. Inspect heat tracing before it is covered by insulation, to confirm that the 
extra cable length specified by the designer, for the purpose of being bunched at valves 
and supports, has not been applied instead as a constant-pitch spiral over the length of 
the line.  

iii. Re-install removed or disturbed heat tracing following any equipment maintenance to 
restore heat tracing integrity and equipment protection. 

(1) Update and maintain all heat tracing circuit drawings and labeling inside cabinets. 

(2) Require a report of calculations from the heat tracing contractor, and ensure that their 
design basis is consistent with the insulation that will actually be applied with regards 
to exposure of valve bonnets, actuator and pipe supports.  The following 
recommendation derives "from heat tracing calculations being performed using IEEE-
515 oftentimes under the assumption that all valve bonnets, actuators and pipe 
supports are fully encapsulated with insulation.  This is only sometimes the case for 
bonnets, and almost never the case for actuators and pipe supports, even when the 
heat tracing contractor is tasked with hiring the insulator.  Wind chill effects become 
negligible for fully encapsulated equipment, causing generation units with a heat-
tracing-to-insulation mismatch to have freeze-up problems under high-wind 
conditions.” 

c. Wind breaks 

i. Install permanent or temporary wind barriers as deemed appropriate to protect critical 
instrument cabinets, heat tracing and sensing lines. 

d. Heaters and Heat Lamps 
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i. Ensure operation of all permanently mounted and portable heaters. 

ii. Evaluate plant electrical circuits to ensure they have enough capacity to handle the 
additional load. Circuits with Ground Fault Interrupters (GFIs) should be continuously 
monitored to make sure they have not tripped due to condensation. 

iii. Fasten heaters and heat lamps in place to prevent unauthorized relocation. 

e. Covers, Enclosures, and Buildings 

i. Install a box or enclosure with inside heat for some transmitters. 

ii. Install covers on valve actuators to keep the actuator from accumulating ice. 

iii. Inspect building penetrations, windows, doors, fan louvers, and other openings for 
potential exposure of critical equipment to the elements. 

4. Supplemental equipment – Prior to the onset of the winter season, ensure adequate inventories of 
all commodities, equipment and other supplies that would aid in severe winter weather event 
preparation or response,  and that they are readily available to plant staff.  Supplemental 
equipment might include: 

a. Tarps 

b. Portable heaters, heat lamps, or both (For a wind site, it is required, not supplemental) 

c. Scaffolding 

d. Blankets 

e. Extension cords 

f. Kerosene/propane 

g. Temporary enclosures 

h. Temporary insulation 

i. Plastic rolls 

j. Portable generators 

k. Portable lighting 

l. Instrumentation tubing 

m. Handheld welding torches 

n. Ice removal chemicals and equipment 

o. Snow removal equipment 

p. Cold weather Personal Protective Equipment (PPE) as appropriate has been inspected and is 
available to personnel  as appropriate..  

5. Service vehicles to ensure they are properly winterized and that the 4WD is functioning 
Operational supplies – Prior to the onset of a severe winter weather event, conduct an inventory 
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of critical supplies needed to keep the plant operational.  Appropriate deliveries should be 
scheduled based on the severity of the event, lead times, etc.  Operational supplies might include: 

a. Aluminum Sulfate 

b. Anhydrous Ammonia 

c. Aqueous Ammonia 

d. Carbon Dioxide 

e. Caustic Soda 

f. Chlorine 

g. Diesel Fuel 

h. Ferric Chloride 

i. Gasoline (Unleaded) 

j. Hydrazine 

k. Hydrogen 

l. Lighter Oil (#2 Diesel) 

m. Sulfuric Acid 

n. Calibration Gases 

o. Lubricating Oils 

p. Welding Supplies 

q. Limestone 

6. Staffing  

a. Consider enhanced staffing (24x7) during severe winter weather events.    

b. Arrange for lodging and meals as needed. 

c. Arrange for transportation as needed. 

d. Arrange for support and appropriate staffing from responsible entity for plant switchyard to 
ensure minimal line outages. 

7. Communications 

a.  Ensure appropriate communication protocols are followed during a severe winter weather 
event.    

b. Identify a back-up communication option in case the primary system is not working (i.e. 
satellite phone). 

c. Ensure communication is discussed as part of the job safety briefing during a severe winter 
weather event. 
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8. Special Operations Instruction (just prior to or during a severe winter weather event) 

a. Consider employing the “buddy system” during severe winter weather events to promote 
personnel safety. 

b. Institute operator rounds utilizing cold weather checklists to verify critical equipment is 
protected – i.e. pumps running, heaters operating, igniters tested, barriers in place, 
temperature gauges checked, etc. 

i. Monitor room temperatures, as required. Instrumentation and equipment in enclosed 
spaces (e.g. pump rooms) can freeze.   

c. Test dual fuel capability and ensure adequate fuel supply (where applicable). 

d. Consider pre-warming, early start-up, or both of scheduled units prior to a forecasted severe 
winter weather event.  

e. Run emergency generators immediately prior to severe winter weather events to help ensure 
availability.  Review fuel quality and quantity. 

f. Place in service critical equipment such as intake screen wash systems, cooling towers, 
auxiliary boilers, and fuel handling equipment where freezing weather could adversely impact 
operations or forced outage recovery. 

 



 
 

 

 

DRAFT Reliability Guideline 
Gas and Electrical Operational Coordination Considerations 
 
Preamble 
It is in the public interest for the North American Electric Reliability Corporation (NERC) to develop 
guidelines that are useful for maintaining or enhancing the reliability of the Bulk Electric System (BES). The 
Technical Committees of NERC; the Operating Committee (OC), the Planning Committee (PC) and the 
Critical Infrastructure Protection Committee (CIPC) per their charters are authorized by the NERC Board of 
Trustees (Board) to develop Reliability (OC and PC) and Security (CIPC) Guidelines. Guidelines establish 
voluntary codes of practice for consideration and use by BES users, owners, and operators. These 
guidelines are developed by technical committees and include the collective experience, expertise and 
judgment of the industry. Reliability guidelines are not to be used to provide binding norms or create 
parameters by which compliance to standards is monitored or enforced. While the incorporation and use 
of guideline practices is strictly voluntary, the review, revision, and development of a program using these 
practices is highly encouraged to promote and achieve the highest levels of reliability for the BES. 
 
 

Background and Purpose 
Coordination of operations between the gas and electric industries has become increasingly important 
over the course of the last decade. The electric power sector’s use of gas, specifically natural gas fired 
generation, has grown exponentially in many areas of North America due to increased availability, 
potentially more competitive costs in relation to other fuels and a move throughout the industry to lower 
emissions to meet environmental goals. With increased growth in usage comes greater reliance and 
associated risk due to the dependency that each industry now has on the other. In addition, most of the 
dependency risk lies within the electric industry since much of the generation capacity using natural gas 
as its primary fuel does not hold long term firm gas pipeline capacity/transportation rights. The 
operational impact of these dependencies requires gas and electric system operators to actively 
coordinate planning and operations. The goal of the coordination is to ensure that both the gas and 
electric systems remain secure and reliable during normal, abnormal and emergency conditions. This 
guideline attempts to provide a set of principles and strategies that may be adopted should the region in 
which you operate requires close coordination due to increased dependency. This guideline does not 
apply universally, and an evaluation of your area’s unique needs is essential to determine which principles 
and strategies you apply. The guideline principles and strategies may be applied by RCs, BAs, TOPs, GOs 
and GOPs in order to ensure reliable coordination with the gas industry. Finally, the document focuses on 
the areas of preparation, coordination, communication and intelligence that may be applied in order to 
coordinate operations and minimize risk. 
 

Guideline Content: 

A. Establish Gas and Electric Industry Coordination Mechanisms 
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B. Preparation, Supply Rights, Training and Testing 

C. Establish and Maintain Open Communication Channels 

D. Intelligence and Situational Awareness 

E. Summary 
 

A. Establish Gas and Electric Industry Coordination Mechanisms 

 Establish Contacts 

 An essential part of any coordination activity is the identification of the participants. For gas 
and electric coordination this involves identification of the natural gas pipeline, gas suppliers 
and Local Distribution Companies “LDC” gas entities as well as operations staff within the 
electric footprint boundaries and in some instances beyond those boundaries. Once these 
contacts are established, additional coordination activities can begin. Industry trade 
organizations such as the Interstate Natural Gas Association of America (INGAA), Natural Gas 
Supply Association (NGSA), American Gas Association or a regional entity such as the Northeast 
Gas Association (all areas in North America have regional entities that are most likely members 
of the American Gas Association) may be able to aid in development of operational contacts 
and the establishment of coordination protocols. These contacts should be developed for long 
and short term planning/outage coordination as well as near term and real-time operations. 
The contacts should include both control room operating staff contacts as well as 
management. Establishing and maintaining these contacts is the most important aspect of gas 
and electric coordination. Past lessons learned have taught the industry that the first call you 
make to a gas transmission pipeline or LDC should not be during abnormal or emergency 
conditions. 

 Communication Protocols 

 Once counterparts are identified in the gas industry, communications protocols will need to be 
established within the regulatory framework of both the gas and electric utility entities looking 
to coordinate and share information. The Federal Energy Regulatory Commission issued a Final 
Rule under Order No. 787 allowing interstate natural gas pipelines and electric transmission 
operators to share non-public operational information to promote the reliability and integrity 
of their systems. Since the inception of this rule and the subsequent incorporation of those 
rules into the associated tariffs, followed by the appropriate confidentiality agreements, gas 
and electric entities have been able to freely share operational data. Some of the data that 
could be shared to improve operational coordination could include but is not necessarily 
limited to the following: 

o Providing detailed operational reports to the gas pipeline operators by specific assets, 
operating on specific pipelines, which specify expected fuel burn by asset, by hour over the 
dispatch period under review. It is important to convert dispatch plans from electric power 
(MWh) to gas demand (dekatherms/day) when conveying that information to gas system 
operators. 
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o Combining the expected fuel to be used by asset on each pipeline in aggregate to provide 
an expected draw on the pipeline by generation connected to that pipeline on an hourly 
basis and on a gas and electric day basis. 

 Exchanging real-time operating information in both verbal and electronic forms (e.g., pipeline 
company informational postings) of actual operating conditions on specific assets on specific 
pipelines. 

 Outage planning for elements of significance to include sharing detailed electric and gas asset 
scheduling information on all time horizons and coordinating outages of those assets to ensure 
reliability on both the gas and electric systems. This coordination should include if possible 
face to face coordination meetings. 

 Sharing normal, abnormal and emergency conditions in real-time and ensuring each entity 
understands the implications to their respective systems. This should include gas and electric 
entities proactively reaching out to the operators of stressed gas systems to discuss the 
impacts, adverse or otherwise, of their expected or available actions. Under extreme gas 
system operating conditions, understand the direct impacts to electric generation assets when 
gas pipelines are directed under force majeure conditions. 

 The sharing of non-public operating information between the electric operating entity and 
LDC, intrastate pipelines, and gathering pipelines is not covered under FERC Order 787 and 
because of this, individual communication and coordination protocols should be established 
with each LDC and intrastate pipelines within the footprint of the operating entity. 
Understanding the conditions under which an LDC or intrastate pipeline would interrupt gas 
fired generation is of particular importance and incorporating this information into operational 
planning will assist in identification of potential at risk generation. Setting up electronic/email 
alerts from each LDC or intrastate pipeline as to the potential declaration of interruptions is 
one key means of real time identification of potential loss of generation behind the LDC city 
gate or meter station on an intrastate pipeline. 

 Coordinating Procurement Time Lines 

 Operating entities may want to consider changing next day operating plan scheduling practices 
to align more efficiently with gas day procurement cycles. The gas and electric industries 
operate on differing timelines for the Day Ahead planning processes and in real-time, with the 
electric day on a local midnight to midnight cycle. The gas industry process operates on a 
differing timeline with the operating day beginning at 9 a.m. Central Clock Time and uniform 
throughout North America. This difference in operating days can lead to inefficient scheduling 
of natural gas to meet the electric day demands. In many instances throughout North America, 
the electric industry has moved the development and publishing of unit commitments and 
next day operating plans in order to ensure that generation resources have the ability to 
procure and nominate natural gas more efficiently to better meet the scheduling timelines of 
the gas industry. In addition, the gas industry has adjusted some of its nomination and 
scheduling practices to allow for more efficient scheduling which meet the needs of the 
electric system. Coordinating and modifying scheduling practices using more effective time 
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periods may allow for a higher level of pipeline utilization, but more importantly, provide the 
early identification of constraints that may require starting gas generation with alternate fuels, 
or using non-gas fired facilities for fuel diversity to meet the energy and reserve needs of the 
electric system. 

 Identification of Critical Gas System Components and Dual-fuel Supplier Components 

o It is essential that gas and electric entities are coordinated to ensure that critical natural 
gas pipelines, compressor stations, LNG, storage, natural gas processing plants, and other 
critical gas system components are not subject to electric utility Under Frequency and or 
Manual Load shedding programs. 

– Electric transmission and distribution owners are capable of interrupting electrical load 
either automatically through under frequency load shedding relays installed in 
substations throughout North America or via manual load shedding ordered by RCs, BAs 
and or TOPs via SCADA. These manual and automatic load shedding protocols are part of 
every entity’s emergency procedures. Entities should ensure critical gas sector infrastructure is 
not located on electrical circuits that are subject to the load shedding described above. 
Electric operators should establish contact with the gas companies operating within its 
jurisdiction to compile a list of critical gas and other fuel facilities which are dependent 
upon electric service for operations. This list should also consider the availability of 
backup generation at critical gas facilities. Once the list is compiled, a comprehensive 
review of load shedding procedures/schemas/circuits should be done to verify that critical 
infrastructure is not connected to or located on any of those predefined circuits. This 
review should be considered for evaluation at least annually. 

o In a similar manner, it may be appropriate to coordinate with secondary fuel (e.g., diesel or 
fuel oil) suppliers to ensure that any necessary critical terminals, pump stations, and other 
critical components are not subject to electric utility Under Frequency and or Manual Load 
shedding programs. This is especially appropriate if adequate on-site fuel reserves are not 
guaranteed and just-in-time fuel delivery practices are required. 

 Operating Reserves 

 The electric industry may want to consider adjustments to operating reserve requirements to 
better reflect the increased reliance on natural gas for the generation fleet. For instance, if the 
loss of a fuel forwarding facility has the ability to result in an instantaneous or near 
instantaneous electric energy loss, that contingency should be reflected in the reserve 
procurement for the operating day. In addition some electric operators are considering the 
implementation of a risk based operating reserve protocol that increases or decreases the 
amount of operating reserve procured based upon the risks identified to both the gas and 
electric system. 

 

B. Preparation, Supply Rights, Training and Testing 

 Assessments 
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 Preparing the gas and electric system for coordinated operations requires up front 
assessments and activities to ensure that when real-time events occur, the system operators 
are prepared for and can effectively react. Preparation activities that may be considered 
include the following: 

o Developing a detailed understanding of where and how the gas infrastructure interfaces 
with the electric industry including: 

– Identifying each pipeline (interstate and intrastate) which operates within the electric 
footprint and mapping the associated electric resources which are dependent upon 
those pipelines. 

– Identifying the level and quantity of pipeline capacity service (firm or interruptible; 
primary/secondary) and any additional pipeline services (storage, no-notice, etc.) being 
utilized by each gas fired generator. 

– Developing a model of and understanding the non-electric generation load that those 
pipelines and LDCs serve and will protect when curtailments are needed. 

– Identifying gas single element contingencies and how those contingencies will impact 
the electric infrastructure. For instance, although most gas side contingencies will not 
impact the electric grid instantaneously, they will most likely be far more severe than 
electric side contingencies over time because they may impact several generation 
facilities. When identifying gas system contingencies, the electric entity should consider 
what the gas operator will do to secure its firm customers including the potential that 
the gas system will invoke mutual aid agreements with other interconnected pipelines 
which may involve curtailment of non-firm electrical generation from the non-impacted 
pipeline to aid the other. 

– Understanding how gas contingencies may interact with electric contingencies during a 
system restoration effort. 

– An additional example of appropriate actions to consider as part of the assessment 
phase of preparation is provided as a Natural Gas Risk Matrix 

 Emergency Procedure Testing and Training 

 Consider the development of testing and training activities to recognize abnormal gas system 
operating conditions and to support extreme gas contingencies such as loss of compressor 
stations, pipelines, pipeline interconnections, large LNG facilities, etc. that can result in 
multiple generator losses over time. Particular attention should be focused on any gas related 
contingency that may result in an instantaneous generation loss. 

 Consider the addition of electric and natural gas coordination and interdependencies training 
to educate and exercise RCs, BAs, TOPs, and GOPs during potentially adverse natural gas supply 
disruptions. 

 If voltage reduction capability exists within your area, practical testing and training should be 
considered as part of seasonal or annual work plans. 

https://www.misoenergy.org/StakeholderCenter/CommitteesWorkGroupsTaskForces/ENGCTF/Pages/home.aspx
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 The use of manual firm load shedding may be required for beyond criteria extreme gas and or 
electric contingencies. Consideration should be given to practicing the use of manual load-
shedding in a simulated environment. These simulations should also be used as part of 
recurring system operator training at a minimum. The use of tabletop exercises can be a 
valuable training aid, but wherever possible, consideration should be given to using an 
advanced training simulator that employs the same tools the operators would use to 
accomplish the load shedding tasks. 

 Develop and drill internal communication protocols specific to potential natural gas 
interruptions. 

 Generator Testing 

 Consideration should be given to adopting generator testing requirements for dual fuel 
auditing. Some items to consider when establishing a dual fuel audit program are: 

o How often should the audits be conducted and under what weather and temperature 
conditions. 

o Verify sufficient alternate fuel (e.g., fuel oil) inventory to ensure required generation 
response and output. 

o Capacity reductions on alternate fuels. 

o Understanding the exact time it takes to startup, switch to alternate fuel, ramp to and 
operate at full capacity, ramp down and resource shut down. Additional consideration 
should be given for those assets which require a shutdown in order to swap to an alternate 
fuel source. 

o The operating entity should consider any environmental constraints the generator under 
test must meet in order to swap to and operate on the alternate fuel. 

 Capacity and Energy Assessments 

 Consideration should be given to the development of a forward looking capacity analysis which 
the electric industry is very familiar with but applying the impacts of fuel restrictions that may 
occur due to pipeline constraints or other fuel delivery constraints such as LNG shipments or 
liquid fuel delivery considerations. In order to conduct these types of assessments, the analysis 
needs to consider the LDC loads within the region. The weather component of the assessment 
should consider normal, abnormal and extreme conditions (i.e., Gas Design Day which is the 
equivalent to the highest peak that the pipeline was designed for). This capacity assessment 
can be on several time horizons including; Real-time, Day Ahead, Month Ahead and Years into 
the future. These assessments should consider pipeline maintenance, known future outages, 
construction and expansion activities as well as all electric industry considerations, including 
known or potential regulatory changes, which are normally analyzed. 

 In addition to a capacity assessment which only represents a single point in time, consideration 
should be given to the development of a seasonal, annual or multiannual energy analysis that 
uses fuel delivery capability/limitations as a component. Such assessments can be scenario 
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based, should simulate varied weather conditions over the course of months, seasons and/or 
years, and consider the same elements as discussed in the capacity analysis. The output of the 
assessments should determine whether there is the potential for unserved energy and/or 
determine the ability to provide reserves over the period in question. 

 Winter Readiness Training 

 Recent system events have magnified the need to ensure that seasonal awareness and 
readiness training is completed within the electric industry including System Operators, 
Generator Operators and Transmission Operators. Seasonal readiness training for winter 
weather could include reviews and training associated with dual fuel testing, emergency 
capacity and energy plans, weather forecasts over the seasonal period, fuel survey protocols 
and storage readiness. Other areas that require attention in winter readiness training include 
reviewing and setting specific operational expectations on communications protocols. Finally, 
any winter readiness seminars should include individual generator readiness such as ensuring 
adequate fuel arrangements are in place for unit availability, adequate freeze protection 
guidelines are in place, understanding access to primary and secondary fuels and testing to 
switch to alternate fuels, ensuring all environmental permitting is in place for the fuel options 
available to the asset, and making sure that the Balancing and Transmission Operators are kept 
apprised of the unit availability. 

 Extreme Weather Readiness Training 

 Seasonal readiness training for extreme summer weather events (e.g., Gulf of Mexico 
hurricane) could exercise response to potential natural gas supply limitations and 
corresponding decreases in natural gas deliveries that may impact electric generation. Many of 
the same benefits as winter readiness exercises can be realized with the added benefit of 
training under summer operating conditions when electric loads are higher than winter loads. 

 

C.  Establish and Maintain Open Communication Channels 

 Industry Coordination 

 In the long and short term planning horizons, regularly scheduled meetings between the gas 
and electric industries should be held to discuss upcoming operations including outage 
coordination, industry updates, project updates and exchange of contact information. 

 Operating entities should consider the development of a coordinated and annually updated set 
of operational and planning contact information for both the gas and electric industries. This 
information should include access to emergency phone numbers for management contacts as 
well as all control center real-time and forecaster desks for use in normal, abnormal and 
emergency conditions. 

 Gas and Electric emergency communication conference call capability should be considered 
between the industries such that operating personnel can be made available from both 
industries immediately, including off hours and within the confines of the individual 
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confidentiality provisions of each entity. Electric sector personnel should periodically monitor 
pipeline posted information and notices. 

 Emergency Notifications to Stakeholders 

 Operating Entities may want to consider proactive notifications to stakeholders of abnormal 
and or emergency conditions on gas infrastructure to ensure widespread situational awareness 
and obligations associated with dispatch relationships in the electric sector. An example of a 
notification used for generators in New England appears below: 

 
 

Depending upon the level of severity and risk exposure, these written notifications and a 
means to communicate them may need to be followed up with direct verbal communications. 

 Emergency Communication Protocols in the Public and Regulatory Community 

o Most every electric operating entity has long standing capacity and energy emergency 
plans in place that focus on public awareness, abnormal and emergency communications 
as well as appeals for conservation and load management. However, as the gas and electric 
industry become further dependent, considerations should be made for both industries to 
coordinate for extreme circumstances. Gas and electric operators in coordination with 
public officials may find situations where the energy of both the gas and electric sector is 
required to be reduced in order to preserve the reliability of both. While these types of 
efforts are still in their infancy they should be explored depending upon the particular 
circumstances of each entity’s region. 

 

D.  Intelligence and Situational Awareness 

 Fuel Surveys and Energy Emergency Protocols 



 

DRAFT Reliability Guideline: Gas and Electrical Operational Coordination Considerations 9 

 Energy emergency procedures and fuel surveys can be important tools in understanding the 
energy situation in a region. The surveys can be used to determine energy adequacy for the 
region’s electric power needs and for the communications and associated actions in 
anticipation or declaration of an energy emergency. Interestingly, the fuel surveys will most 
likely focus on the fuel availability of other types of fuels if the gas infrastructure is the 
constrained resource. Examples of an Energy Emergency and Fuel Survey Protocol which could 
be used as part of coordination efforts can be found at the following links: 

o Click here for: Energy Emergency Example 

o See section 7.3.5 in Manual 14 for a seasonal survey example 

o See section 6.4 of Manual 13 for a real-time survey example:  

 Fuel Procurement 

 Operating entities should consider evaluating each electric generators natural gas 
procurement and commitment to determine fuel security for the operating day. 

o The electric operating entity can collect publicly available pipeline bulletin board data and 
compare the gas procurement for individual generators against the expected electric 
operations of the same facility in the current or next day’s operating plan. An example of 
this type of data collection appears below with the data helping to determine if enough 
fuel is available to meet an individual plant or in aggregate an entire gas fleet’s expected 
operation for the current or future day. The report can indicate whether a fuel surplus or 
deficit exists by asset or for an entire pipeline. If sufficient gas has not been nominated and 
scheduled to the Generator meter, assessments can be done to determine the impact on 
system operations and the operating staff may call the generator to inquire as to whether 
the intention is to secure the requisite gas supply to match its expected dispatch plus 
operating reserve designations. 

https://www.iso-ne.com/static-assets/documents/rules_proceds/operating/isone/op21/op21_rto_final.pdf
http://www.pjm.com/~/media/documents/manuals/m14d.ashx
http://www.pjm.com/~/media/documents/manuals/m13.ashx
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Varying configurations of generator gas supplies can quickly complicate reports. Efforts 
should be made prior to the development of such reporting tools to ensure that all facets 
of gas scheduling can be displayed. Not all scheduled gas data will be publically available, 
especially when dealing with LDC- and intrastate-connected generators. Generators are 
often supplied by multiple pipelines simultaneously and may change supply sources based 
on daily natural gas prices. The electric operating entity should list its range of contractual 
arrangements with the natural gas sector such as firm supply, no-notice storage, etc. 

 Gas System Visualization 

 Several Reliability Coordinators have developed visualization tools to provide scheduling and 
real-time operations staff with situational awareness which tie the gas and electric 
infrastructure together at their common point of operation. What follows is an example of one 
such tool which has been made generic for the purposes of the illustration. The bubbles in the 
tool indicate the functionality which is available to the user with notes that follow. 
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E. Summary 
 
The transformation in the fuel sources used to power electric generation throughout North America and 
in particular, the continued increase in the use of natural gas has naturally led to the coordination 
processes discussed in the preceding guideline. The guideline should serve as a reference document that 
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NERC functional entities may use as needed to improve and ensure BES reliability and is based upon 
actual lessons learned over the last several years as natural gas has developed into the fuel of choice due 
to its availability and economic competitiveness. The document focuses on the areas of preparation, 
coordination, communication, and intelligence that may be applied to improve gas and electric 
coordinated operations and minimize interdependent risks. Each entity should assess the risks associated 
with this transformation and apply a set of appropriate processes and practices across its system to 
mitigate those risks. The guidance is not a “one size fits all” set of measures but rather a list of principles 
and strategies that can be applied according to the circumstances encountered in a particular system, 
Balancing Authority, generator fleet or even an individual Generator Operator. 
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Who is the IRC? 

The IRC consists of nine North 
American Independent System 
Operators (ISO) and Regional 
Transmission Organizations 
(RTO) who serve two-thirds of 
the United States’ electricity 
consumers and more than half 
of Canada’s.  
The IRC and its committees 
assemble representatives from 
each ISO/RTO to keep the 
lights on by instantaneously 
matching power generation 
and demand and ensure access 
to affordable, reliable and 
sustainable power via 
wholesale energy markets. 
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More about the ISO/RTO Council… 

“By sharing innovative ideas and 
real-world best practices, IRC 
members work together to build a 
smarter and more efficient electric 
grid that's well prepared to serve 
the North American power market 
and its consumers, today and 
tomorrow.” 
“From integrating a diverse mix of 
power resources onto the electric 
grid reliably, to orchestrating the 
generation and transmission of 
electricity for two-thirds of North 
America, ISOs and RTOs match 
power generation instantaneously 
with demand to keep the lights on. ” 

 
Further information: www.isorto.org IRC Emerging Technologies Task Force (ETTF) 4 



IRC Emerging Technologies 
Task Force (ETTF) 

ETTF Objectives: 
1. “Share experiences regarding development 

of PMU and other system wide monitoring;  

2. Monitor, review, share and recommend 
practices related to grid operations driven 
by continued evolution of micro-grids and 
distributed resources, and  

3. Evaluate member efforts to incorporate 
other emerging technologies such as 
flywheels, batteries, dynamic ratings, 
topological control, and smart grid devices 
for example.” 
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The ETTF reports to the IRC-OC 

6 IRC Emerging Technologies Task Force (ETTF) 



IRC members are on the forefront of 
North America’s changing supply mix 
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80.3 percent of all wind capacity on the 
continent is now located in IRC regions.   

Data sources: IEA, U.S. Energy Information Administration, U.S. Dept. of Energy 
National Renewable Energy Laboratory (NREL), 

Wind Capacity    ISO/RTO regions 
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8 

81.1 percent of solar capacity situated within 
regions served by IRC members 

Solar Capacity    ISO/RTO regions 

IRC members are on the forefront of 
North America’s changing supply mix 

IRC Emerging Technologies Task Force (ETTF) 



CONTEXT 
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• In 2015, the ISO/RTO Council’s Emerging 
Technologies Task Force (IRC ETTF) initially set 
out to conduct a preliminary assessment of 
the use of emerging technologies in each 
member organization. 

• Over the course of 2016, it became clear that 
this effort intersected with several looming 
questions of common importance across the 
North American continent… 

 

Looming questions for System Operators 

10 
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How fast is our system changing? 

IRC Emerging Technologies Task Force (ETTF) 11 

“In certain areas, DERs are 

numerous and embedded 

within a distribution 

system that has 

traditionally been viewed 

as a relatively passive load 

resource on the BPS. This 

will no longer be a valid 

assumption as we integrate 

more DERs on the electric 

system. “ 

 
NERC , “Distributed Energy 

Resources Task Force Report”, 

December 2016, pg. iv 

Example: CAISO load profile  

4 years ahead of 
projections… 



Is renewable 
integration a 
local problem, 
or a regional 
problem? 
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Will system operators have enough visibility 
to ensure reliability? 
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Image Source: NREL, “Energy Storage Requirements for Achieving 50% Solar 
Photovoltaic Energy Penetration in California ”, Aug. 2016 
Example: Projections of large-scale DER growth show 
the potential to fundamentally change the nature of a 
distribution/transmission interface in CAISO’s territory. 

“As the deployment of PV 
increases, it is possible that 
during some sunny midday 
periods due to limited 
flexibility of conventional 
generators, system operators 
would need to reduce 
(curtail) PV output in order to 
maintain the crucial balance 
between electric supply and 
demand. As a result, PV’s 
value and cost 
competitiveness would 
degrade.” 
 
U.S. Department of Energy, “ON THE PATH TO 

SUNSHOT: EXECUTIVE SUMMARY” 

IRC Emerging Technologies Task Force (ETTF) 

Source:  NREL, “Energy Storage Requirements for Achieving 50% 
Solar Photovoltaic Energy Penetration in California ”, Aug. 2016 



How will we manage an increasingly 
distributed system? 
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Image Source: Lawrence 
Berkeley National Labs, Kristov, 
L. (CAISIO), et. al., “Distribution 
Systems in a High Distributed 
Energy Resources Future.” 
December, 2015 
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What does all this mean for ISOs 
and RTOs with responsibilities for 
the reliable operation of North 
America’s Bulk Electricity System? 
 
… and what should be done 
about it? 



IRC POSITIONS 
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The IRC is taking public positions in three priority 
issues heavily impacted by Emerging Technologies…. 

IRC Emerging Technologies Task Force (ETTF) 17 

1. Variability of Supply and 
Integration (e.g. energy 
storage, microgrids) 

2. Leveraging emerging 
technologies for greater 
situational awareness 
(e.g. PMU’s, transactive 
energy) 

3. Level of control over an 
increasingly distributed 
electricity system (e.g. 
microgrid controllers, 
connection requirements) 



IRC Positions:  
 …variability of supply and integration 

IRC Positions: Renewable Supply and 
Integration: 

 

The IRC…. 

• Generally supports policies and positions that 
recognize the electricity system’s ability to reliably 
and efficiently accommodate large-scale amounts 
of renewables and realize their growing 
technological potential. 

• Is agnostic to specific technologies.    

• Recommends approaches that avoid early 
technological lock-in. 

• Supports discussions to achieve a continent-wide 
consensus of the extent to which renewable 
integration will be achieved through regional or 
interregional trade.   
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“Wind power represented the 

largest source of U.S. electric-

generating capacity additions 

in 2015. Wind power 

constituted 41 percent of all 

U.S. generation capacity 

additions in 2015, up sharply 

from its 24 percent market 

share the year before and 

close to its all-time high.” 

 U.S. Department of Energy 

“2015 Wind Technologies Report” 

August 2016 
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IRC Positions:  
 …situational awareness 

19 

IRC Positions: Situational Awareness 
The IRC believes: 

• Data should no longer be treated as the constraining factor with respect to 
situational awareness arrangements across the transmission/distribution interface – 
particularly in regard to data transfers  

• At a minimum, North American ISOs and RTOs should have access to basic static 
data series about DERs in their respective service territories. Location, size and 
technological capabilities are just a few examples of critical and reliable data that IRC 
members need to formulate a comprehensive strategy for managing an increasingly 
distributed electricity system.  

• A general operational data framework should be developed, where increasingly 
comprehensive operational data from the distribution system is provided as DER 
penetrations reach different thresholds. This framework should be flexible enough 
to accommodate local differences in policy, roles and structural arrangements across 
North America. 

IRC Emerging Technologies Task Force (ETTF) 



IRC Positions:  
 …a distributed electricity system 
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IRC Positions: A distributed electricity system 
The IRC:   

• Recognizes that there must be some form of coordinating influence in a high-DER 
future to help ensure reliability. 

• Will continue to facilitate a continent-wide dialogue on the appropriate means by 
which mass DERs and the bulk electricity system can mutually benefit each other. 
This dialogue should focus on effective transfer of data across the 
transmission/distribution system interface while allowing maximum flexibility for 
suitable local policies and market mechanisms to develop.  

• Believes due consideration should be given by jurisdictions in which Distribution 
System Operators (DSO) are implemented and require such entities to conform to a 
sufficiently rigorous set of standards that allows for the safe interaction between 
DSOs, non-utility actors and the bulk electricity system. 

• Supports policies to ensure that if variability at the distribution level results in a risk 
to system reliability  ISO/RTOs have appropriate authority over DERs — or 
otherwise isolate their impact from the bulk electricity system. 

IRC Emerging Technologies Task Force (ETTF) 
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ISO/RTO Council (IRC)  
Emerging Technologies Task Force 

(ETTF) report: 

 
 Emerging Technologies: 

How ISOs and RTOs can create 
a more nimble, robust bulk 

electricity system  
 
 
 

 
   

IRC ETTF public report, published March, 2017 
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For more information… 

• ISO/RTO Council 
http://www.isorto.org/Pages/Home 

 

• ETTF Report 
http://www.isorto.org/Documents/NewsReleases/PUBLIC_IRC_Emerging_Tech
nologies_Report.pdf 

• ETTF Report Summary 
http://www.isorto.org/Documents/NewsReleases/IRC_Emerging_Technologies
_Supplemental_Summary.pdf 
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Recognition Section 2 Are We Under Attack?  Recognizing an Attack or an Attempt 
to Attack 
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individual entities’ 
Cyber Response 
Plans) 

Section 3 Initial Actions and Internal Notification Response 

Section 4 External Response 

 
 
Section 1:  Background 
 
The Operating Reliability Subcommittee (ORS) was tasked by the Operating Committee (OC) to create a 
high level guideline to assist real time operators in detecting and responding to potential cyber 
intrusions.  The ORS recognizes not all organizations are the same, so this guidance is general and is 
based on the assumption that each entity has an approved response and reporting process in place to 
follow if/when a cyber incident has been assessed. 
 
The following will guide operators to assist in recognizing if a cyber attack attempt is being made and 
how and when to share information with others.  The steps also give guidance when to activate your 
respective incident reporting procedures. 
 
Section 2:  Are we under attack?  Recognizing an attack or an attempt to attack 
 
• Be suspicious of any email with an external email header  
• Be certain the sender is legitimate  
• Be cautious of any email with an attachment that you weren’t expecting 
• If you receive an email that entices you to click on a link to a website, be advised that this is the 

primary method in which attackers are attempting to compromise systems  
• You’re unexpectedly locked out and/or receive an email indicating your password has been changed 
• Is the cursor moving by itself? 
• Are files / messages flashing / suspicious pop-ups appear on the screen 
• System is unusually slow 
• Observing unusual system activity, such as: 

 Simultaneous loss of multiple components of the EMS/SCADA system 
 Multiple breaker operations during a non-storm event 
 Multiple perceived erroneous readings 
 Requests for information about the system (social engineering attempts) 



 Unexpected system shutdown 
 Erratic EMS/SCADA system equipment behaviour, especially when more than one device 

exhibits the same behaviour 
 
 
Note:  For the response section of this guide, we do not want to create materials that detract, or 
potentially conflict with entities’ Cyber Response Plans.  Rather, we would like to highlight the Plans 
to operators so that they can understand their role and what their company expects them to so.  Our 
guide should reference CIP-008 requirements.  An additional benefit to this approach may be that the 
authors of entities’ response plans will give extra consideration to an operator’s perspective when 
preparing their plans.   
 
Section 3:  Initial Actions and Internal Notification Response 
 
• Contact your IT department and follow their instructions.  Dependng on an entitiy’s Cyber Response 

Plan, this may involve: 
o Contact EMS/OT/IT cyber security personnel 
o Contact EMS/OT/IT support personnel 
o Notify the other operators around you  
o Post signage for others coming on shift of what to be aware of 
o Power Down suspect workstation (if required by entity-specific Cyber Reposnse Plan) 
o Disconnect suspect workstation (if required by Response Plan).   

 
Section 4:  External Response 
 
• Once an attack attempt has been confirmed, follow the reporting instructions of your organization’s 

cyber security plan (if available).  This may involve: 
o Notifying other control centers – adjacent, distribution via RCIS, etc. 
o Note – Cyber Security Staff may assume responsibilty for confidential communications 

related to Cyber event.   
  



Task Team Roster: 

 NERC ORS – Dave Devereaux (IESO) and Chris Pilong (PJM) 

 NERC PS – Neil Lindgren and Max Colney 

 NERC CIPC – Benny Naas, Donald Roberts, Joe Gorman 

 At Large – Dave Dunn (IESO),Randy Crissman (New York Power Authority), Tim Conway (SANS) 
 



 
 

 

Reliability Guideline and Reference Document 
Outreach Action Plan  
March 15, 2017  
 

At the December, 2016 NERC Operating Committee (OC) meeting, a discussion was held regarding the 
dissemination and outreach efforts relating to Reliability Guidelines and Reference Documents. It was 
notes that a number of Reliability Guidelines and Reference Documents were posted for comment in the 
last half of 2016 by both the NERC Planning Committee (PC) and OC. The OC developed an action item to 
advertise the location on the NERC web site where these can be found. Sandy Shiflett developed an 
article for the NERC News to address this action item. The chair of the OC, Jim Case also requested that 
we set aside time on the March, 2017 OC agenda to discuss outreach efforts for Reliability Guidelines and 
Reference Documents. 
 
At the March, 2017 OC meeting, Chair Case led a discussion of the outreach efforts to keep industry 
aware of Reliability Guidelines and Reference Documents. The OC divided into four groups to address the 
following topics: 
 
1) Coordination with the Forums and other entities (NATF, NAGF, ISO/RTO Council, APPA, DOE, Regional 

Entities, National Labs, EPRI).  
2) Website (virtual world)  
3) Active outreach to stakeholders  
4) Policymaker outreach  
 
Each group was assigned a leader and the groups brainstormed ways to address the issues. The results of 
the brainstorming were then shared with the OC. The following paragraphs detail the brainstorming 
results and an action plan to ensure better dissemination of information regarding Reliability Guidelines 
and Reference Documents.   
 
Coordination with the Forums and other entities 
The group brainstorming for this topic identified a number of applicable entities such as the NATF, NAGF, 
ISO/RTO Council, APPA, DOE, Regional Entities, National Labs, and EPRI. The group had several questions 
regarding interaction with them  

1. Do we have any agreements with any of these forums/entities?  Any limitations on sharing 
information with them? How is sharing of information taking place now? 

2. Is the Regional Entity perspective being shared with NERC? For example, SERC develops Reliability 
Guidelines. Is their perspective getting back to the NERC OC? Is development of these regional 
documents coordinated with NERC? 

3. What are we trying to accomplish? Better communication? 
4. How are we gathering information on what groups are already working on guidelines? 
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Action Plan: To address coordination issues, the OC will develop revisions to the OC Charter, Appendix 
3, to address all of the topics/questions/issues shown above as well as those items contained in the 
address all of the topics/questions/issues shown above as well as those items contained in the “Active 
outreach to stakeholders” and “Policy Outreach” sections below.  
 
Website (virtual world)  
The group brainstorming for this topic identified a number of opportunities for improvement on the 
NERC website: 

1. Needs specific site/link on the NERC homepage 
2. Need to put classifications (similar to standards i.e. under development, archived, approved, etc.) 
3. Add comment section 
4. Increase search function on nerc.com 
5. Simplify the website 
6. Add policy page 
7. Mobile app 

 
Action Plan: NERC Staff are working on improvements to the NERC website for easier navigation to the 
Reliability Guidelines and Reference Documents. The above suggestions will be forwarded to NERC 
Staff for consideration in this effort. Sandy Shiflett will coordinate this effort and report back to the OC 
at its June, 2017 meeting regarding progress.    
 
Active outreach to stakeholders  

1. Single location for all committee guidelines 
2. Short overview of each of the guidelines (similar to quick reference guide for LLs) 
3. Formal rollout process 
4. Post links to single library location 
5. Add overview in the announcement 
6. Communicate purpose clearly 
7. Add contact for stakeholders to send comments/questions 
8. Group guidelines together based on focus area 
9. When updating a guideline, host a webinar to discuss changes 
10. RE engagement 
11. Coordinate with forums 
12. Suggest doing OC and PC Guideline presentations at the Joint OC/PC meeting. 

 
Action Plan: These suggestion can be broken down into a three main categories: Website, Rollout and 
Coordination. Items 1, 2, 4, 6, 7, 8 are closely related to the website activities. These suggestions will be 
forwarded to NERC Staff for consideration in this effort. Sandy Shiflett will coordinate this effort and 
report back to the OC at its June, 2017 meeting regarding any progress. To address Rollout and 
Coordination, the OC will develop revisions to the OC Charter, Appendix 3 to address all of the 
topics/questions/issues shown above as well as those items contained in the “Coordination with the 
Forums and other entities” section above and the “Policymaker Outreach” section below. 
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Policymaker outreach  

1. Define target audience 
2. Discuss dissemination, leverage different groups 

a. ISO/RTO stakeholder groups 
b. MRC  
c. REs 

 
Action Plan: To address coordination issues, the OC will develop revisions to the OC Charter, Appendix 
3, to address all of the topics/questions/issues shown above as well as those items contained in the 
“Coordination with the Forums and other entities” and “Active outreach to stakeholders” sections 
above. 
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