
 
 

 

Agenda 
Operating Committee Meeting 
 
**Joint Session: Operating Committee (OC)/Planning Committee (PC)/ Critical Infrastructure Protection 
Committee (CIPC): December 12, 2017 | 10:00 a.m. – Noon EDT 
 
December 12, 2017 | 1:00 – 5:00 p.m. EDT 
December 13, 2017 | 8:00 a.m. – Noon EDT 
 
The Whitley Hotel (formerly known as The Ritz Carlton Buckhead) 
3434 Peachtree Road NE 
Atlanta, Georgia 30326 

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

1. Administrative items 

a. Arrangements 

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

b. Announcement of Quorum  

c. Background Information  

d. OC Membership 2017-2019*  

i. OC Roster* 

ii. 30T32T32T30TUUOC Organizational Chart UU30T30T32T32T  

iii. 30T32T32T30TOC Charter  

iv. Parliamentary Procedures* 

v. 30T32T32T30TParticipant Conduct Policy 30T30T32T32T  

e. Future Meetings 

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

 
2018 Meeting Dates Time Location Hotel 

March 6, 2018 
March 7, 2018 

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

Jacksonville, FL 
Hyatt Regency 

Jacksonville Riverfront 

June 5, 2018 1:00 to 5:00 p.m. New Orleans Ritz-Carlton 

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

June 6, 2018 8:00 a.m. to Noon 

September 11, 2018 
September 12, 2018 

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

TBD TBD 

December 11, 2018 
December 12, 2018 

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

Atlanta 
The Whitley (formerly 

Ritz-Carlton) 
 
Consent Agenda – Approve 

2. Minutes* – September 12-13, 2017 Meeting 

 
Regular Agenda 

3. Remarks and Reports 

a. Remarks by Lloyd Linke, Operating Committee (OC) Chair 

b. Report of November 7, 2017 Member Representatives Committee (MRC) Meeting and the 
November 8, 2017 Board of Trustees (Board) Meeting 

4. OC Action Items Review* – Chair Linke - Information 

5. Subcommittee Status Reports - Review 

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

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

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

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

e. Reliability Assessment Subcommittee (RAS) – Phil Fedora, NPCC 

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

i. ERSWG Measures* - Approve 

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

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

a. Grid Assurance Overview 

b. Inverter-based Resource Integration and Performance Efforts 

c. Methods For Establishing IROLs Task Force (MEITF) Update 

d. Comisión Reguladora de Energía – Mexico (CRE)  Overview  

e. Report on the FERC-NERC-Regional Entity Joint Study of Planning Restoration absent SCADA or 
EMS (PRASE) 

f. North American Transmission Forum Update 

g. North American Generator Forum Update 
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h. Standards Efficiency Review

8. Lessons Learned – Information - Meg Albright, Bonneville Power Administration

9. WECC BAL-002-WECC-2 Field Trial – Information – Jerry Rust, NWPP

10. Reliability Guidelines and Reference Documents – Approval, Authorization

a. Reliability Guideline: Area Control Error Diversity Interchange (ADI) Process* – Approve – RS
Chair Blalock

b. Reliability Guideline: Operating Reserve Management* – Approve – RS Chair Blalock

c. Reliability Guideline: Inadvertent Interchange* – Approve – RS Chair Blalock

d. Pseudo Tie Reference Document* – Approve – ORS Chair Devereaux

e. Dynamic Tag Exclusion Management Guidelines*  - Approve – ORS Chair Devereaux

f. NERC ORS Gas and Electrical Operational Coordination Considerations Guideline Overview*  -
Approve – Peter Brandien, New England ISO

g. Risks and Mitigation for Losing Energy Management Systems (EMS) Functions Reference
Document* – Approve – EAS Chair Hamdar

h. Reliability Guideline: Cyber Intrusion Guide for System Operators* – Authorize posting for 45-
day comment period -  – ORS Chair Devereaux

11. NERC Remarks to the OC – Mark Lauby, Senior Vice President and Chief Reliability Officer

12. Task Force Updates

a. Real-time Assessments Task Force (RTATF) Guidance* - Approve – RTATF Chair Doug
Peterchuck

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

i. Reliability Guideline: Methods for Establishing IROLs – Authorize Posting

ii. MEITF Proposed Glossary Definitions & IROL Framework – Endorse

c. Inverter-based Resources Performance Task Force (IRPTF) – Information and Discussion – Ryan 
Quint, NERC Staff and Allen Schriver, IRPTF Chair

13. Forum and Group Reports - Information

a. North American Generator Forum – Allen Schriver

b. North American Transmission Forum – Ken Keels

c. NERC Standards – Howard Gugel, NERC Staff

14. Chair’s Closing Remarks

15. Adjournment

*Background materials included.



 
 

 

 

NERC Antitrust Compliance Guidelines 
 
I. General 

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

 
II. Prohibited Activities 

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

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

 Discussions of a participant’s marketing strategies. 

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

 Discussions concerning the exclusion of competitors from markets. 

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

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

 
III. Activities That Are Permitted 

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

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

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

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

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

 



 
 

 

 

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



 
 

 

 

Meeting Minutes  
Operating Committee  
September 12-13, 2017  
 
Hilton Quebec 
Quebec City, Canada 
 

A regular meeting of the NERC Operating 
Committee (OC) was held on September 12-13, 
2017, in Quebec City, Canada. The meeting 
agenda and the attendance list are affixed as 
Exhibits A and B, respectively; and individual 
statements and minority opinions as Exhibits C 
and D, respectively. The meeting presentations 
are posted in a separate file at OC Presentations. 
 
OC Chair Lloyd Linke convened the meeting at 
1:00 p.m. EDT. Secretary Stephen Crutchfield 
announced that a quorum was present, read the 
Notice of Public Meeting and referred the 
committee to the NERC Antitrust Compliance 
Guidelines. 
 
Chair’s Opening Remarks 
Chair Linke welcomed members and observers 
to the meeting. He made special note of the 
newly elected OC members and especially the 
four new members who had not previously 
served on the OC. 
 

Consent Agenda (Item 2) 
Chair Linke noted that there were no changes to 
the minutes and he requested a motion to 
approve. Alan Bern made the motion to approve 
the minutes which carried without dissent. By 
consent, the committee approved the minutes 
of the June 6-7, 2017 meeting. 
 
Chair’s Remarks (Item 3) 
Chair Linke reported on August 9, 2017 Member 
Representatives Committee (MRC) Meeting and 

Meeting Highlights 

1. A new Nominating Committee was formed. Members include 
Jerry Rust (Chair), Keith Carman, Doug Hils, Kevin Conway, and 
Leonard Kula. 

2. Four at-large members of the OC Executive Committee were 
elected: Keith Carman, Doug Peterchuck, Pete Brandien, Gerry 
Beckerle 

3. The ERSWG is requesting that the OC provide comments on 
the Measure 6 Policy Briefing. Comments due by COB on 
October 10.  

4. Frequency Response Annual Analysis (FRAA) – The FRAA report 
is being finalized by NERC Staff and RS members. It will brought 
before the RS for endorsement and subsequently sent to OC 
for review/e-mail approval. OC members will have two weeks 
to submit comments to the RS and look to have an e-mail 
ballot late October or early November 2017 for OC 
endorsement 

5. Paul Kure, RFC, briefed the OC on an upcoming survey 
regarding the State of Reliability Report. The survey will assess 
feedback from industry regarding chapters 3, 4 (data 
collection) and 6 (analysis). It will be a web based survey and 
should be out late this week or early next week.  

6. The NERC Standards Committee requested the OC assess the 
technical justification for the BAL-003 SAR. After discussion, 
the OC approved a motion to: 
a. Recommend that the SC post the SAR for comments and 

recommend a single drafting team to address the existing 
RS SAR on BAL-003 as well as this SAR 

b. OC agrees that there is sufficient technical justification 
presented to move forward with the SAR 

c. Encourage the SC to move the SAR forward for standard 
development  

7. The OC approved a motion by the RS to collect DCS Event Data 
related to BAL-002-2, with the provision this data will be used 
for reliability purposes. The OC chair will also issue a letter to 
the BAs/RSGs to submit the completed a DCS Event Form to 
the BAS site. 

8. The ORS is requesting OC member comments on the draft 
Reliability Guideline for Operator Recognition of Cyber 
Intrusion into Operating System.  Comments are due by close 
of business on October 10, 2017. 

9. The OC authorized posting the NERC ORS Gas and Electrical 
Operational Coordination Considerations Guideline Overview 
for a 45-day comment period. 

 

http://www.nerc.com/comm/OC/AgendasHighlightsMinutes/OC_Presentations_September_2017.pdf
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the August 10, 2017 Board of Trustees (Board) Meeting. During the Members Committee meeting, there 
was a discussion regarding the removal of Rationale from Standards. During the Board meeting, the Supply 
Chain Management standard was approved. The Board also approved the chair and vice chair of the OC 
along with the new members. 
 
Chair Linke provided a slate for the nominating Committee: Jerry Rust, Keith Carman, Doug Hils, Kevin 
Conway, and Leonard Kula. Tom Seigrist moved to appoint the Nominating Committee. Motion passed 
without dissent. 
 
OC Action Item Review (Item 4) 
Vice Chair David Zwergel reviewed the list of action items and reported that several have been completed 
or are on the agenda for this meeting. The revised action item list is attached as Exhibit E. 
 
Election of OC Executive Committee (Item 5a) 
Chair Linke announced that the Nominating Committee will be presenting a slate tomorrow for the four at-
large members of the Executive Committee. 
 
Operating Reliability Subcommittee (ORS) Status Report (Item 5b) 
ORS Chair David Devereaux summarized the subcommittee’s status report. Highlights of the report include:  

 ORS has endorsed and approved the current Florida Reliability Coordinating Council (FRCC) 
document for the FRCC Reliability Coordinator Area based on the nature of the minor revisions made 
to the existing plan. FRCC has re-formatted their document to align with standards in effect since 
April 1, 2017.  However, the plan did not make changes to any process, tools, or reporting 
relationships.    

 ORS has endorsed and approved the current Tennessee Valley Authority (TVA) document for the 
TVA Reliability Coordinator Area based on the nature of the minor revisions made to the existing 
plan.  TVA has re-formatted their document to align with standards in effect since April 1, 2017.   

 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 is also coordinating RC data collection to assist 
with RS-sponsored generator surveys. 

 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 schedule, with the field trial expected to 
begin on September 27. 
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 Pseudo-Tie Coordination Reference Document – an ORS task team is working to address comments 
received.  They expect to have a finalized version for the November ORS meeting, and will seek OC 
approval at the December OC meeting. 

 Dynamic Tag Exclusion Reference Document – an ORS task team is working to address comments 
received.  They expect to have a finalized version for the November ORS meeting, and will seek OC 
approval at the December OC meeting. 

 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. In our last update, further 
development and access had been tabled until which time the application would transition 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.  Since June, EIDSN has indicated that this transition may be delayed into 
2018.  As a result, MISO is examining what work they can continue in the interim. 

 ORS Vice Chair, 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. 

 ORS members discussed operational impacts and observations related to the recent solar eclipse.  
Final reports remain in development by the entities most impacted.  All areas reported demand 
reductions during the eclipse.  This can be attributed to temperature drop and consumer behavior. 

 
Resources Subcommittee (RS) Status Report (Items 5c and 5ci) 
RS Vice Chair Tim Reynolds provided an overview of subcommittee’s status report. Highlights of the report 
include:  

 Frequency Work Group (FWG) 

 Events were selected for March – April 2017 for all interconnections 

 Process document is in the final drafting stages for selecting BAL-003 and M-4 events 

 Inadvertent Interchange Working Group (IIWG) 

 Outreach done to BAs in the EI with greater then absolute value of 10,000 MW 

 Outreach has been successful to help manage 

o Inadvertent Interchange 

o Interconnection Time Error 

 Reserves Working Group (RWG) 
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 Developed a form to collect data from Reserve Sharing Groups (RSG) and individual BAs that do 
not participate in a RSG 

 Data will be used for 

o Continued NERC RS performance evaluation  

o FERC Order 835 

o NERC PC approved M6 and M7 metrics for NERC State of Reliability Report 

 Data will be kept confidential according to NERC Rules of Procedures 

 Collection will be quarterly starting with Q1 in 2018, and will be due 15 days upon the end of the 
quarter 

 Generator Survey Update: 

 Western Interconnection  

o Selected event occurred on 08/08/2017 

o Survey request sent on 8/11/2017 

o Contained information who to contact with questions 

o Links to Recorded meeting and presentation  

o Responses are due on 09/11/2017 

 Eastern Interconnection  

o Expects to host a webinar late September 

o Select an event on early October 

 Interconnection Time Error 

 All MTEC in the WI and EI were fast time error corrections 

 ERS Measures 1, 2, 4, and 6 

 Each measure was reviewed at the last RS meeting 

 Measure 1 will be reviewed on an annual basis 

 The RS had proposed changed for Measure 4 

 Interconnection Frequency Performance 

 RMS charts were examined 

 Largest RMS1 outliers in each interconnection were examined 

 Information will be used to see if RS can find lessons learned for frequency variations 

 BA Area Footprint Document 

 Document to capture process that needs to happen when a BA changes their footprint 



 

Meeting Minutes – Operating Committee Meeting – September 12-13, 2017 5 

 Document is expected to be ready for RS review at the Oct 2017 meeting 

 RS request for the IRPTF 

 RS has requested that the IRPTF examine, as part of its system studies at various levels of inverter 
penetration, provide the RS with results and recommendations as to whether the Western 
Interconnection Resource Loss Protection Criteria (RLPC) would need to be changed based on 
inverter-based performance characteristics as soon as possible. 

 
Frequency Response Annual Analysis (FRAA) – The FRAA report is being finalized by NERC Staff and RS 
members. It will brought before the RS for endorsement and subsequently sent to OC for review/e-mail 
approval. OC members will have two weeks to submit comments to the RS and look to have an e-mail ballot 
late October or early November 2017 for OC endorsement. 
 
Event Analysis Subcommittee (EAS) Status Report (Item 5d) 
EAS Liaison Jule Tate summarized the subcommittee’s status report which was included in the agenda 
package. He highlighted the following topics: 

 Paul Johnson, Chair of the EMS working group announced his retirement during the July 19th EAS 
call. The EMSWG recommended Venkat Tirupati as the Chair and Phil Hoffer as the Vice Chair 
seeking approval from the EAS Chair and Vice Chairs. The EAS Chair and Vice Chair approved these 
recommendations to take place on August 16, 2017 without dissent. 

 The ballot for the OC to approve the Reliability Guideline: Generating Unit Weather Readiness ended 
on August 23rd. The guideline was approved by the OC with a quorum of 96.875% and affirmative 
votes of 100%. There were no negative votes or abstentions. NERC released an announcement to 
industry and the approved document was posted to the Reliability Guidelines web page on August 
25th.   

 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.   

 Winter Preparation for Severe Cold Weather webinar was scheduled to be conducted on September 
7th but postponed due to Hurricanes Harvey and Irma. 

 EMSWG is working on a white paper to document the risks related to the loss of EMS and the 
mitigation methods.  

 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. 

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

 Coordinating with PAS on 2018 State of Reliability Report 

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

 EAS has two representatives on the ERSWG 
 
EAS Liaison Jule Tate presented an update on the three lessons learned that have been published since the 
June 2017 OC meeting: 

 LL20170601 – “Generator Trip While Performing Frequency Response” 

 LL20170701 – “Loss of Wind Turbine due to Transient Voltage Disturbance on the BPS” 

 LL20170801 – “Auxiliary Power Loss to STATCOM Leads to UVLS Operation”  
 
A presentation that summarizes these lesson learned is available in the OC meeting minutes for industry’s 
use to disseminate and discuss recently published lesson learned within their organizations. Lessons 
Learned may be accessed from the NERC website here. 
 
Personnel Subcommittee (PS) Status Report (Item 5e) 
Chair Linke noted that the chair and vice chair were unable to attend the OC meeting and Keith Carmen 
provided an update. The PS is reviewing and approving CE courses as well as reviewing and approving 
training providers. The PS is also preparing and supporting the GridEx 4 efforts. The PS is planning a 
workshop which will be scheduled once the new SOCCED program is implemented.  The implementation 
date for this the new SOCCED software, referred to as BrightLink is uncertain at this time, but is anticipated 
by the end of the year.  Once the implementation date is known the workshop dates will be determined. 
 
The PS met in Atlanta June 20-22, 2017 and the remaining meetings for the year are October 3-5, 2017 in 
Birmingham and December 5-7, 2017 in Little Rock. 
  
Reliability Issues Steering Committee (RISC) (Item 6) 
Chair Lloyd Linke reported that the RISC has RISC has developed the first draft of the ERO Reliability Risk 
Priorities report.  The committee hopes to have the report out for comment in the next few weeks, with 
policy input prior to the November Board meeting.  The report will be presented to the Board for approval 
at the February Board meeting. 
 
Reliability Assessment Subcommittee (RAS) Status Report (Item 5f) 
Paul Kure, RFC, briefed the OC on an upcoming survey regarding the State of Reliability Report. The survey 
will assess feedback from industry regarding chapters 3, 4 (data collection) and 6 (analysis). It will be a web 
based survey and should be out late this week or early next week.  
 
Elliott Nethercutt, NERC Staff, reviewed the RAS presentation on the 2017 Winter Reliability Assessment 
(WRA). The key findings of the assessment are:  

http://www.nerc.com/pa/rrm/ea/Pages/Lessons-Learned.aspx
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 Seasonal weather projections point to a mild winter. 

 Reliability-focused programs continue to be in effect for winter preparedness in several Assessment 
Areas 

 NPCC-New England (ISO-NE):  Pay-for-Performance; DR; Duel Fuel 

 FRCC:  Winter Transmission Assessment & Operational Seasonal Study 

 TRE-ERCOT:  Winter Weatherization Workshop & Generating Unit Winter Weather Readiness 
Guideline  

 As this active hurricane season poses threats to infrastructure, NERC will continue examine potential 
impacts that could affect reliability for the winter season 

 New reliability issues not anticipated with Aliso Canyon gas storage facility returning to service on a 
limited-basis 

 
The 2017-2018 WRA is expected to be finalized and released on or about November 15, 2017. 
 
Essential Reliability Services Working Group (ERSWG) Update (Item 5g) 
Mark Ahlstrom, NextEra and ERSWG member, provided an update on the activities of the ERSWG. The 
highlights include: 

 Balancing/Ramping Historical Analysis (Measure 6) 

 Largely completed; will wrap up in Q4 2017 

 Based on analysis of hourly CPS1 values for each BA 

o CPS1 data collection process and analysis method has been vetted by the RS 

o RS process includes outreach to BA when indicated by the analysis of trends 

o RS is incorporating the rolling review of CPS1 metrics and BA outreach into their ongoing 
processes 

 RS will provide annual input to the PAS for inclusion in the State of Reliability Report 

 Balancing/Ramping Forward-Looking Analysis (Measure 6)  

 Expected to be completed in Q4 2017 

 Developed a model for prospective identification of potential concerns 

o Currently testing and refining process with volunteer BAs 

o In review by the RAS 

 Necessary data collection will be administered by the RAS going forward 

 Results to be included in future Long-Term Reliability Assessment Reports 

 Frequency Response Historical Analysis (Measures 1-4) 
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 Will be completed in Q4 2017 

o Collecting historical interconnection-level data from the four interconnections since June 
2016 

o Load damping factors under development for use in ROCOF ½ second calculations 

o Value of collecting BA level inertia data is under review  

 Frequency metrics data collection process established 

o Completed first pass at calculating frequency response metrics 

o RS is reviewing and refining the metrics 

 RS will manage the historical frequency response analysis going forward  

o RS will provide input to PAS and into annual State of Reliability Report 

 Frequency Response Forward-Looking Analysis (Measures 1-4)  

 Under active development 

o Ongoing work with the interconnections on the development of frequency response models 

o Plans for model development to complete by Q4 2017 

 Operational models and analysis to be completed in 2018  

o Analysis included in Long-Term Reliability Assessment Reports starting in 2018 

 In the future, the RAS will provide oversight for Forward-Looking Frequency Response Analysis 

 Distributed Energy Resources (DER) 

 Submitted SAR for MOD-032 to address recommendation in DERTF report 

 In the hands of the NERC Standards Committee - SAR comment period just closed 

 DER Data Collection Guideline is underway - to be completed Q4 2017 

 Not to be confused with DER Data Modeling initiatives (but supports them) 

 Policy Briefing summary will also be created - scheduled for Q1 2018 

 Developing WG scope for DER Forecasting to include a survey to identify current practices and issues 

 To be completed Q4 2017 

 Led by John Simonelli 

 Developing recommendation for OC/PC coordination of DER issues going forward 
 

The ERSWG is requesting that the OC provide comments on the Measure 6 Policy Briefing. E-mail comments 
should be sent to Stephen Crutchfield for compilation and submittal to the ERSWG for consideration.  
Comments due by COB on October 10. 
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At 2:30 p.m., the OC joined the NERC BPSA Government Agency Conference Call on Hurricane Irma  
Darrell Moore provided an update of Irma’s impacts and restoration activities at a high level and FRCC and 
SERC provided an update on the regions’ assessments, and ongoing restoration activities for Irma’s impact. 
 
Joint Meeting Topic discussion (Item 7) 
Chair Linke recapped the Joint OC/PC meeting topics and opened the floor for any discussion by the OC. 
The Joint meeting topics were:  

 Inverter-Based Resource Performance Task Force (IRPTF)– Ryan Quint, NERC 

 Methods for Establishing IROLs Task Force (MEITF) – Wayne Guttormson, SaskPower 

 E-ISAC Update – Bill Lawrence, NERC  

 Centro Nacional de Control de Energía (CENACE) Overview – Mauricio Cuellar, CENACE 

 Solar Eclipse Impact Preparation and Results – Brett Koelsch, Duke; and Tim Reynolds, WECC 

 Guidelines and Technical Basis in NERC Reliability Standards – Steve Noess Gugel, NERC 
 
Doug Hils had some concerns regarding frequency response and contingency reserves with respect to the 
IRPTF. The concerns include inverter based resource response to events on the grid as well as contingency 
requirements. James Merlo discussed the survey responses relating to how inverter based generators 
respond to events and NERC is compiling the data. The IRPTF will review the data and make 
recommendations to address the findings. 
 
Dave Devereaux provided information on the Solar Eclipse topic regarding NEST Labs – the thermostat 
people. A few areas reported that they had been contacted by NEST ahead of the eclipse.  Nest emailed 
customers to arrange a voluntary sign-up to help manage the “energy rush hour” during the eclipse.  NEST 
reports that their customers self-curtailed 700 MW across the US.  We may want to do some thinking about 
this.  Click here for an explanation and short video.   
 
OC Work Plan (Item 8)  
Chair Linke reviewed the OC Work Plan and the accomplishments of the OC and its Subcommittees to date. 
The OC is on target for each of its work plan items with the exception of the Reliability Coordinator 
Reliability Guideline. This will be discussed during OC Agenda item 9g. The OC Work Plan is provided in 
Exhibit F.  
 
OC Strategic Plan and OC Charter (item 9a) 
Alan Bern led a discussion of the proposed revisions to the OC Strategic Plan and OC Charter. Leonard Kula 
made a motion to approve the two documents. The motion passed without dissent. The OC Charter will be 
presented to the NERC Board at its November, 2017 meeting. 
 
Real-time Assessments Task Force (RTATF) update (Item 9b) 
Doug Peterchuck, chair of the RTATF, presented an update on the preparation of Implementation Guidance. 
The guidance was submitted to NERC on May 8, 2017 and is in the process of being evaluated for use as 

https://nest.com/blog/2017/08/10/solar-eclipse-meet-the-nest-thermostat/
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compliance guidance. The guidance was not approved and the team received comments from NERC, 
Regional Entities and FERC. The comments included: 

 The guidance needs to include language that if an RTA was not completed every 30 minutes, it was 
a violation of the standard. 

 Offline studies were included in the guidance. Real-time data needs to be utilized in order to use an 
offline study. 

 Within the document, there were a number of good practices that were not specific implementation 
guidance. It was suggested that these items be removed and included in a reference document 
rather than be included in the guidance. 

 
The RTATF will continue to work on the document and provide an update at the December OC meeting. 
 
Operating Manual (Item 9c) 
Chair Linke presented an overview of the history of the Operating Manual and its status today as a reference 
document. He posed some questions for consideration by the OC. 

 Keep the manual? 

 As is 

 Add all our reference document 

 Archive it? 

 Keep the documents still in the manual as normal OC reference documents 

 Others???? 
 
A discussion will be held Wednesday morning to reach a consensus on the appropriate action to be taken. 
 
Adjourn and reconvene 
The OC adjourned at 4:22 p.m. EDT and reconvened the following morning at 8:00 a.m. EDT. 
 
Election of OC Executive Committee (Item 5a) 
Jerry Rust, chair of the Nominating Committee presented a slate for the four at-large members of the 
Executive Committee: 

 Keith Carman 

 Doug Peterchuck 

 Pete Brandien 

 Gerry Beckerle 
 
There were no nominations from the floor. Chair Linke closed the ballot and called for a vote. The vote was 
unanimous in favor of the slate. 
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Operating Manual (Item 9c) 
Chair Linke led a discussion of the Operating Manual.  
 
Keith Carmen made the motion that we archive the Operating Manual and keep both posted versions in 
the archive. The motion passed without dissent. Doug Hils voted “present”. 
 
Lessons Learned – Solar Eclipse Preparation and Outcomes (Item 9d) 
Brett Koelsch and Tim Reynolds presented information on the preparation and outcomes of the Solar 
Eclipse for Duke Energy Progress and WECC.  
 
Summary for Duke Energy: 
Duke Energy began to prepare for the operational impacts of the August 21, 2017 Solar Eclipse months prior 
to the event.  Significant preparations involved planning for the expected substantial rapid loss of solar 
generation output that was expected during the eclipse cycle, along with communications to the solar 
operators, public and company employees regarding safety, reliability, possible solar curtailment, and any 
anticipated special conditions such as high cellphone usage and vehicle traffic along certain corridors in 
Duke Energy service territory in North Carolina and South Carolina.   
 
Duke System Operations personnel coordinated a flexible plan to account for the loss and return of 
Transmission- and Distribution-connected solar generation during the eclipse cycle while allowing for any 
unexpected events that may also have occurred during the eclipse cycle, such as the loss of a large unit or 
unexpected change in frequency on the Eastern Interconnection (i.e. BAL-001-2 and BAL-002-1 
compliance.)  Duke Energy anticipated a flat or increasing load during the eclipse cycle due to Duke Energy 
service territories not including geographical regions forecasted for maximum obscuration (100 % totality,) 
and the uncertainty involved with forecasting how ambient air temperature, irradiance, lighting load, and 
A/C load lagging temperature change would affect system loads.  Day-ahead weather forecasts for NC and 
SC indicated mostly sunny skies with minimal cloud cover and temperatures in the low 90’s (F). 
 
The Solar Eclipse event resulted in an unexpected decrease in load up to the maximum obscuration time in 
the DEC and DEP BAs that was close to being equivalent to the loss of solar generation.  This loss of load 
could be attributed to a large number of people going outdoors to observe the eclipse, combined with 
temperature drops and changes in irradiance affecting indoor temperatures, which may have resulted in 
reduced load in impacted areas.  DEC and DEP BAs initiated curtailments of Transmission and Distribution-
connected resources to aid in slowing the ramp-out of generation during the eclipse event, and also utilized 
A/C load curtailment to lessen the anticipated balancing burden.  Curtailments were orchestrated to end at 
times beneficial to aiding with load/generation balance at the end of the eclipse cycle.  Solar output 
forecasting was shown to be fairly accurate in post-event analysis.  Improving solar telemetry on 
Distributed-connected resources proved to be beneficial for real-time and post-event analysis.  There were 
no major adverse operational impacts observed or experienced during the event. 
 
Summary for WECC: 
For approximately three hours on the morning of August 21, 2017, the Western Interconnection (WI) 
experienced a Solar Eclipse that obscured 58 to 100 percent of the sun’s light. Within the WI, there are 
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approximately 17.4 GW of utility-scale solar resources and an estimated 8.7 GW of Behind-the-Meter 
Photovoltaic (PV) generation. Due to the time of day during the eclipse, solar output was decreasing while 
load was steadily increasing. This led to much higher ramp rates at the beginning of the eclipse. 
 
As predicted, as the eclipse moved from west-to-east across the WI, it caused the loss of approximately 
7,400 MW of utility-scale solar resources. Because of extensive planning and analysis during the Several 
months leading up to the eclipse, Balancing Authorities (BA) in the WECC footprint managed this loss 
without any reliability incidents. BAs accomplished this by holding additional regulating reserves on their 
systems. Early in the planning stage, Peak Reliability (Peak) requested event information and Operating 
Plans, including solar output and reserve information, from all BAs in the WECC footprint, including Alberta 
Electric System Operator. Peak noted an excellent response from all BAs. 
 
One observation noted by system operators and Peak during the event was a general load decrease across 
the system, most likely attributed to the four to eight degrees of cooling caused by the eclipse. Over all, the 
eclipse, and its change in solar output during the out ramp and in ramp, was managed extremely well and 
as expected due to the detailed pre-planning and coordination of all entities within the WI. 
 
BAL-003 SAR Update (Item 9e) 
Chair Linke introduced the BAL-003 SAR topic. He indicated that the SAR had been submitted to the NERC 
Standards Committee (SC) and that the SC has requested that the OC provide input on the technical basis 
of the SAR. Greg Park presented information regarding the genesis of the BAL-003 SAR. Highlights of the 
presentation are:  

 On February 17, 2017 the FRSG submitted its BAL-003 SAR to NERC   

 On May 24, 2017, the FRSG received a request from the SC to submit a technical justification for the 
FRSG’s BAL-003 SAR 

 On June 28, 2017 the FRSG submitted a technical justification paper to the SC supporting the need 
for modifications to the existing BAL-003-1  

 On July 19, 2017 the SC deferred to NERC OC for action on this SAR 

 Current BAL-003 is driven by historical analysis of selected events and the selection criteria does not 
always measure frequency response.   

 Performance metrics should reflect dead bands, beginning frequency, size and type of events, an 
adequate number of events, and most importantly time of measurement 

 Frequency response of synchronous generators can only be accurately measured during machine 
movement outside of programmed deadbands. 

 BAL-003 as currently configured does not require response to any single event 

 IFRO is determined through the use of two-year old information and may not accurately represent 
the frequency responsive characteristics for the year in which it is applied.   

 The current standard uses Net Interchange Actual (NIA) to measure compliance 
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 Frequency response is not linear thus distorting the FRM measure, especially for events with an A 
to B measure less than 0.1 Hz 

 The standard does not recognize the changes associated with inverter based resources and impacts 
associated with behind-the-meter generation.   

 The four interconnections are VASTLY different 

 Two of the four are SINGLE BA interconnections 

o Hydro Quebec 

o Texas Interconnection 

 Texas Interconnection operates a single market and has a regional standard for frequency 
response 

o BAL-001-TRE-1 has requirements for governor response and tuning requirements.  

o Allowances for units not online during events 

o Deadband and droop settings based upon type of resource and technical requirements of 
equipment 

 
Motion made by Jerry Rust:   

 Recommend that the SC post the SAR for comments and recommend a single drafting team to 
address the existing RS SAR on BAL-003 as well as this SAR 

 OC agrees that there is sufficient technical justification presented to move forward with the SAR 

 Encourage the SC to move the SAR forward for standard development  
 
The motion passed without dissent. 
 
BAL-002-2 DCS Data Collection (Item 9f)  
Tim Reynolds presented information regarding the RS request to approve data collection for DCS events. 

 BAL-002-2 comes into effect 1/1/2018 

 RSGs/BAs no longer required to submit quarterly data to their respective regions and RS 
representatives 

 Still need data collected for NERC RS review of control performances, FERC Order 835, and NERC PC 
approved M6 and M7 metrics for NERC State of Reliability Report 

 Reserve Sharing Work Group (RSG) developed a form to collect data from RSGs and individual BAs 
not participate in a RSG 

 Data will be kept confidential according to NERC Rules of Procedures 

 The DCS Event Data collection process will begin January 1, 2018 
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 The form will be requested to be completed within 15 days upon the end of each calendar quarter.   

 The DCS Form will be maintained on the NERC SharePoint BAS site. 
 
The RS requests: 

 The OC to approve collection of DCS Event Data related to BAL-002-2, with the provision this data 
will be used for reliability purposes.  

 The RS is requesting the OC chair to issue a letter to the BAs/RSGs to submit the completed a DCS 
Event Form to the BAS site. 

 Similar to the request done for the CPS1/BAAL data collection. 

 Letter will contain instructions on how to use the BAS site. 
 
Doug Hils made the motion as per the request. The motion passed without dissent. 
 
Reliability Coordinator Plan Reference Document and RC Certification Check List (Item 9g) 
David Devereaux noted that the ORS is working on revising the reference document based on OC comments 
and that there was discussion at the ORS meeting last week regarding the check list. It was noted that the 
check list is still under development by NERC and the ORS is requesting guidance with respect to posting 
the reference document. General consensus of the OC is for the reference document and the check list be 
posted together for continuity of the topic. Recommend that any proposed new requirements in the check 
list go through the standards development process. 
 
Reliability Guideline for Operator Recognition of Cyber Intrusion into Operating System (Item 9h) 
David Devereaux noted that the ORS has developed a draft of the reliability guideline. They are requesting 
comments from OC members by October 10, 2017 for ORS consideration. The guideline would be revised 
and brought back to the OC at the December meeting for approval to post for a 45-day comment period.  
 
NERC ORS Gas and Electrical Operational Coordination Considerations Guideline Overview (Item 9i) 
Peter Brandien presented an overview of the NERC ORS Gas and Electrical Operational Coordination 
Considerations Guideline. The ORS received OC comments on the guideline and incorporated those into the 
document. The ORS is asking for OC approval to post for 45 day comment period. Jerry Rust made a motion 
to authorize posting the guideline for a 45-day comment period. The motion passed without dissent. 
 
Meeting frequency of the Standing Committees 
Patricia Poli noted that a colleague had informed her that there was discussion in other committees that 
NERC is considering moving from four meetings to three meetings per year. James Merlo acknowledged 
that there was discussion of this within NERC and with other committees. There are concerns regarding 
alignment with NERC Board meetings. He also noted that the third quarter meetings usually have a light 
agenda and that many entities are often busy at this time of year. There is great value in face-to-face 
meetings. This is still under consideration and NERC is open to feedback on this issue. 
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Next Meeting 
The next meeting of the Operating Committee will be on December 12-13, 2017 in Atlanta, GA.  
 
Adjourn 
There being no further business before the Operating Committee, Chair Linke adjourned the meeting on 
Wednesday, September 13, 2017 at 10:33 a.m. EDT.  
 

Stephen Crutchfield 
Stephen Crutchfield 
Secretary 
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March 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1603-06 Resources 
Subcommittee 

(RS) 

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

TBDDecem
berJune 

2017 

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

In Progress 
 

 

1603-12 Operating 
Reliability 

Subcommittee 
(ORS) 

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

December 
2017 

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

In Progress 
 

On December 
agenda for 
approval 

 

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. 

MarchDece
mber June 
20187 

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

September 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

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

March 
2018Dece

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

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

June 2017 
 

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

In Progress 
 

On December OC 
agenda for 
approval 

 
 
 
 

December 2016 Meeting Action Items 
OC meeting 

and item 
number 

Assignment Description Due Date Progress Status 

1612-01 Events 
Analysis 

Subcommittee 
(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. 
 
June 2017 – Revisions to the Reliability Guideline: Generating Unit 
Winter Weather Readiness were developed and presented along with a 
request for posting at the June OC meeting. The OC authorized posting 
the guideline for a 45-day comment period. 
 

In Progress 
 

Closed 
 

1612-02 Dave Souder, 
John 

Stephens, Dan 
Woodfin, 
Durgesh 
Manjure, 
Nathan 

Schweighart 

Methods for Establishing 
IROLS Task Force (MEITF) 

December 
2017 

December 2016 - The MEITF Scope document was approved by the OC 
and volunteers were assigned to participate on the Task Force.  
 
March 2017 – A revised scope document was approved and an update 
on TF activities was presented at the joint OC/PC meeting. 
 
June 2017 – The team continues development of a Reliability Guideline. 
 

In Progress 
 

On December OC 
Agenda for 

approval to post 
and endorse 
definitions 

1612-03 Doug 
Peterchuck 
(lead), Doug 

Hils, 

Real-time Assessments Task 
Force 

September 
2017 

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

In Progress 
 

On December 
agenda for 
approval 
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Alan Bern, 
Saad Malik, 

Paul Johnson, 
Michele 

Rheault and 
Chris Pilong 

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

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

 
 

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.  

September 
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 
with the OC.  
 
June 2017 - An action plan was developed to address the items 
identified above. NERC Staff will implement website changes to address 
item b above while items a, c, and d will be addressed through the OC 
Charter Revisions Team. 
 
September 2017 – OC approved the revised Strategic plan to address 
this issue. 
 

In progress 
 

Completed 
September 2017 

 

June 2017 Meeting Action Items 
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OC meeting 
and item 
number 

Assignment Description Due Date Progress Status 

1706-01 Operating 
Manual 
Revisions 
Team –  
Dave Deveraux 
- lead 
JT Thompson 
Bob Cummings 
Gerry Beckerle 

Update Operating Manual to 
remove outdated terms and 
refresh the document. 

December 
2017 

June 2017 - A task team was established to review the Operating 
Manual and revising it to revise outdated terms and items. A draft 
revision is due at September OC meeting with final version for approval 
at December OC meeting. 
 
September 2017 – OC discussed options for the Operating Manual. The 
OC determined the best course of action was to archive the Operating 
Manual without revisions. 
 
 

In progress 
 

Completed 
September 2017 

 
 

 

 



Agenda Item 5.a 
Operating Committee Meeting 

December 12-13, 2017 

 
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: November 8-9, 2017 Location: Birmingham AL (hosted by SeRC) 
Duration: 1 Day 
 
Next Meeting: February 6-7, 2018 Location: Tampa FL (hosted by FRCC) 
Duration: 1 Day 
 
Chair: Dave Devereaux – IESO 
Vice-Chair: Chris Pilong - PJM 
 

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 approve the Reliability Guideline – Gas and Electrical Operational Coordination 
Considerations. The team has reviewed comments received through the public posting and made revisions 
where appropriate. ORS recommends that the OC approve this version of the guideline.  

 ORS Recommendation to approve the Pseudo-Tie Coordination Reference Document – The team has 
reviewed comments received through the public posting and made revisions where appropriate. ORS 
recommends that the OC approve this version of the guideline. 

 ORS Recommendation to approve the Dynamic Tag Exclusion Reference Document – The team has 
reviewed comments received through the public posting and made revisions where appropriate. ORS 
recommends that the OC approve this version of the guideline. 

 A joint ORS/CIPC task team has prepared a draft guideline: Reliability Guideline for Operator Recognition 
Cyber Intrusion into Operating System. The team has incorporated changes suggested through the recent 
OC posting. ORS recommends the OC approve a 45 day public posting. 

 

Key Issues for OC Information:   

 Reliability Coordinator Reliability Plan Reference Document – ORS has addressed comments received 
through the OC posting over the summer. In discussions with NERC Staff, it has been determined that the 
proposed NERC Certification checklist remains in very early stages of development. ORS will continue to 
work with NERC staff to ensure that the approval of both documents is coordinated. 

 ORS continues to receive updates from the EIDSN Steering Committee on the IDC Tool enhancements. 
Specifically, the Parallel Flow Visualization (PFV) project is intended to improve the data quality used by the 
IDC during curtailment of transactions and may eventually result in changes to both NERC Reliability 



Standards and NAESB Business Practices. The 12-18 month field trial began on schedule on September 28. 
The ORS would like to acknowledge the significant efforts of the IDC Working Group (IDCWG) members in 
reaching this milestone. Throughout the field trial, ORS will receive updates on tool performance from the 
IDCWG. 

 NERC ORS RC representatives actively participated in preparations for the recent GridEx IV exercise. 
Observations will be discussed at the February 2018 ORS meeting at FRCC.  

 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. There are current plans to move this 
initiative to a web based portal application hosted by EIDSN at some point in the future. EIDSN has 
indicated that this transition may be delayed into 2018.  

 ORS Vice Chair, Chris Pilong, has worked with the OC Real Time Assessment Task Force to develop the 
compliance guidance document. The group is presently reviewing comments regarding the document.  

 ORS members discussed operational impacts and observations related to severe weather through 
September and October (e.g. Hurricane Irma).  

 

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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NERC Operating Committee 

Sub-group Status Report 
 
Group: Resources Subcommittee 
 
Purpose: Status Update 
 
Last Meeting: November 1-2, 2017  Location: Tucson, AZ  
Duration: 2 days 
 
Next Meeting: January 23-25, 2017  Location: Miami, FL  
Duration: 2 days 
 
Chair: Troy Blalock, SCE&G  Vice-Chair: Tim Reynolds, WECC 
 

Pending OC Approval Items:  

 The RS recommends that the NERC OC approve the following: 

 Reliability Guideline: Inadvertent Interchange 

 Reliability Guideline:  Operating Reserve Management 

 ADI Guideline 

 
Key Issues for OC Information 

 Resolution of Appreciation -Tabitha Hernandez – MISO as the former IIWG Chair 

 Resolution for Appreciation – Don Badley for over 40 years of service 

 NERC RS Working Group Chair Selections (effective Jan 1, 2018) 

 Danielle Croop, PJM, FWG Chair 

 Bill Henson, ISO-NE, IIWG Chair  

 Tony Nguyen, BC Hydro, RWG Chair 

 The RS Frequency Working Group (FWG) selected M-4 (formerly ALR1-12) and BAL-003-1 frequency events 
for June 2017, July 2017 and August 2017 for the Eastern, Texas, Western and Quebec Interconnections. 
The final quarter event selection is expected early January 2018. 

 RS Inadvertent Interchange Working Group (IIWG) – RS reviewed industry comments and discussed 
proposed changes to the Reliability Guideline: Inadvertent Interchange. The redline version was approved. 

In the EI, the RS has conducted outreach to BA’s identified with greater than absolute value 10,000 MW’s of 
inadvertent to encourage them to draw down their balances. This outreach has been successful in both 
manage time error and reducing balances in coordination. The following graph show the effectiveness of 
the outreach for the Eastern Interconnection. 

 

  



Eastern Interconnection Time Error 

 

 Reserves Working Group (RWG) — Chair Pruitt’s reviewed the industry comments and reviewed the 
updates to the Reliability Guideline: Operating Reserve Management and presented the updates for RS 
approval. The RS Subcommittee approved the guideline by unanimous consent.  

Chair Pruitt reviewed the draft letter for voluntary BAL-002 DCS reporting to be sent by the OC chair. The RS 
Subcommittee approved the letter 

 Generator Survey – Western Interconnection initiated GO survey for an event that occurred on 08/08/17 
and they survey is still in progress. Follow up is being conducted by the RS WI members to increase the 
number of responses. EI hosted two webinars October 18 and November 14 with GO’s but has yet to select 
an event. WebEx’s with NAGF to Generator Operators to conduct outreach to follow.  

 BA Performance Data – The RS reviewed the BAL-001 CPS1 and BAAL Data submitted for 3rd quarter 2017. 
Additional outreach will continue to help BA reconcile issues with CPS 1 and BAAL calculations.  

 Time Error – RS reviewed the four interconnection time error reports for 3rd quarter 2017. Manual time 
error correction for the EI and WI continues to experience mostly fast corrections. The RS will continue to 
monitor time error, BA’s inadvertent balance changes, and mismatches of NIS and NIA between BA’s.  

 Quarterly review of ERS Measures – Matthew Varghese reviewed the Measure 1 Interconnection Inertia 
Reports and discussed submittals via Pi Historian. M. Varghese reviewed the Measure 2 RoCoF and 
discussed the load damping factor and MW analysis. B. Gordon reviewed Measure 4 Frequency Response. 
Rodney O’Bryant reviewed Measure 6 Ramping.  

The RS reviewed the ERSWG historical brief for Measures 1,2,3,4 and 6 related to reviewed and edited the 
draft document. The subcommittee approve the modifications to the ERSWG Technical Brief by unanimous 
consent.   

 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 discussed. 
Representatives from each interconnection will continue to report back to the RS in the meeting regarding 
the causes for these events.  

 Changes in BA Area Footprints – Currently, there are no known changes to the BA’s per the RS members. 
Moving forward, in 1Q18 OVEC will integrate into PJM Balancing Area; and RC will change from MISO to 
PJM.  

A reference document is being developed to provide guidance on actions needed to occur when BA’s 
change or get added.  

 OY2018 Frequency Bias Recommendation – D. Croop led the discussion on the annual review in 
accordance with BAL-003-1. T. Pruitt made a motion was made to continue with 0.9% peak load and the RS 



Subcommittee approved it by unanimous consent. T. Bilke recommended this issue be referred to the BAL-
003 Standard drafting team (SDT). In addition, the SDT should provide recommendations for BAs with 
variable bias settings.   

 



Agenda Item 5.c 
Operating Committee Meeting 

December 12-13, 2017 

 
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 Meeting: September 11, 2017  Location: Quebec City, Canada 
Duration: 1 Day 
 
Next Meeting: December 11, 2017  Location: Atlanta, GA  
Duration: 1 Day 
 
Bi-Weekly Conference Calls: Wednesdays from 11:00 a.m. to 12:00 p.m. (EDT) 
 
Chair: Hassan Hamdar – FRCC 
Vice-Chair: Rich Hydzik– Avista Corporation 
 

Pending OC Approval Items 

 Request OC approval of a Reference Document on the loss of EMS functions that has been developed by 
the EMSWG. This document identifies and discusses the risk associated with losing EMS functions and 
shares mitigation strategies used to reduce these risk when operators lose situational awareness tools. 

 

Key issues for OC Resolution: 

 None at this time 
 

Key Issues for OC Information 

 The 5th annual Monitoring and Situation Awareness Conference was hosted by the Energy Management 
System (EMS) Working Group on October 3-4, 2017 at the Georgia Power Company Corporate 
Headquarters in Atlanta, GA. The conference brought together more than 120 Operations and EMS experts 
from registered entities, government regulators, and a variety of vendors and consultants from all regions 
and Canada. The focus this year was on energy management systems quality, including modeling and real-
time assessments. William Ball, chief transmission officer and executive vice president of Southern 
Company, delivered the keynote presentation and spoke on the importance of continued development of 
elegant EMS tools and systems with built-in security and resiliency to face the challenges of the future. 
Conference highlights include a presentation on the Modeling and Real-Time Assessment Tool, a 
presentation of lessons learned from recent EMS outages, and several panel discussions led by industry 
experts and EMS vendors. The presentations from this event are now available on the NERC website.  

 Due to a large number of entities being impacted by Hurricanes Harvey and Irma and understanding their 
time constraints during the aftermath, the Winter Preparation for Severe Weather Events Webinar, 
originally scheduled for September 7, 2017, was postponed and has since been turned into a multimedia 
presentation. The presentation and streaming webinar were posted on the NERC website on October 19, 
2017 for industry stakeholders to review the webinar at their convenience. 

 Lessons learned summary of additions since last OC meeting. 



 

Current Initiatives/ Deliverables 

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

 

Future Initiatives/ Deliverables 

 Annual review Event Analysis Process document  

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

 Publish lessons learned  

 Develop Reliability Guidelines  

  Identify significant risk and the need for NERC Alerts  

 Updates to the OC  

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

 Information and recommendations related to the Event Analysis process  
 

External requests to group 

 Outreach and coordination with NATF/NAGF regarding lesson learned usability 

 North American Generator Forum is actively participating in the EAS 

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

 Leadership calls are set up prior to OC meetings 

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

 Coordinating with PAS on 2018 State of Reliability Report 

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

 EAS has two representatives on the ERSWG 
 

Internal requests to group 

 None at this time 
 

Group’s recurring deliverables 

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

 Action oriented Lessons Learned posted on NERC website  

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

 

Any NERC Programs Oversight Responsibility for the Group 

 No 
 

Any NERC Document (non-Reliability Standard) Responsibility for the Group 

 ERO Event Analysis Process Document 



Agenda Item 5.d 
Operating Committee Meeting 

December 12-13, 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: June 20-22, 2017 Location: Atlanta, GA 

Next Meeting: Oct 3-5, 2017 Location: Atlanta, GA 

 
Chair:  Lauri Jones 

Vice-Chair:  Rocky Williamson 

 
Pending OC Approval Items 

 Updated PS Scope Document 
 

Key Issues for OC Resolution 

 None 
 

Key Issues for OC Information 

 SOCCED Update 
 

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 

 GridEx IV, November 2017 
 

Recurring Deliverables of Group  

 The review and approval of Continuing Education courses. 

 The review and approval of NERC Approved Continuing Education Providers. 

 Audits of Continuing Education courses and providers. 
 

NERC Program’s Oversight Responsibility for the Group 

 Industry oversight of the NERC Continuing Education Program 
 

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



 Quarterly CE Program Report to PCGC and OC 

 CE Program Administrative Manual 

 Guide to Writing Learning Objectives 
 

PS Work Plan 
 

Description Status Due 

Update PS Scope Document (contingent on RoP approval) Complete Q4 2017 

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

Complete Q2 2017 

CE Program Manual 5.0 In progress TBD 

Develop Adult Learning Principles and Learning 
Objectives sections 

In progress Q3 2018 

Develop instructional delivery methods and evaluation 
methodologies sections 

In progress Q4 2018 

Develop communication and training plan for CE 
manual project 

Not started Q4 2017 

Collate previous work on systems approaches Complete Q2 2017 

Develop Credential Maintenance section Not started Q2 2018 

Implement a multi-reviewer process for questionable course 
submissions. 

Ongoing 
 

Industry Outreach   

Implement communication and training plan for CE 
manual project 

Not started Q2 2018 

Workshop Planning In Progress Pending 
SOCCED 

Recruiting new members for the CERP 
 

Ongoing 

Update Nomination form Completed Q2 2017 

Develop benefits of membership document In Progress Q1 2018 

Deliver Reviewer Workshop Planning Pending 
SOCCED 

SOCCED Rollout In Progress  

End to end vetting of the SOCCED interface In Progress Q4 2017 

Communication and implementation support In progress Q4 2017 

External Requests to Group: 
  

Work with ORS on cyber intrusion  guide Complete 3Q 2017 

 
 
  



Continuing Education Program Statistics 

 
 



 
 

 

 

Personnel Subcommittee Scope 
December XX, 2017 

 
This document addresses the organizational structure of the NERC Personnel Subcommittee (PS) and 
defines the PS’s role of governing the NERC Continuing Education Program. 
 

Purpose 
The NERC Operating Committee (OC) has charged the PS with the oversight of the NERC Continuing 
Education Program and the development of program requirements that promote quality learning 
activities for NERC Certified System Operator credential maintenance, and personnel supporting the 
reliability of the Bulk Electric System (BES).  
 

Functions 

1. Serve as the technical training advisor to the NERC OC. 

2. Serve as the governing body of the NERC Continuing Education Program, responsible for oversight 
of the:  

a. In collaboration with the Personnel Certification Governance Committee (PCGC) and the OC, 
develop and implement NERC Continuing Education Program requirements to ensure quality 
learning activities for use in NERC Certified System Operator credential maintenance and 
personnel supporting the reliability of the BES. 

b. Development and maintenance of a process to approve continuing education providers and 
learning activities that meet NERC continuing education requirements. 

c. Perform periodic audits of continuing education providers and training activities to ensure the 
approved providers and training activities satisfy NERC continuing education requirements. 

d. Development and maintenance of a multi-level review process for disputed application 
reviews, probation, or suspension of NERC-approved provider status, and Continuing 
Education Hour disputes. 

3. Provide input on fees for continuing education providers and learning activities. 
 

Deliverables 

1. Develop and maintain the Continuing Education Administrative Manual. 

2. Oversee quarterly Continuing Education Program audits. 

3. Prepare a PS Work Plan that aligns with the OC’s Work Plan. 
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Reporting 
The PS reports to the OC, and program requirements developed by the PS must be approved by the OC. 
The PS shall maintain communications with other groups as necessary on relevant issues per the OC 
Charter and their strategic plan or per the direction of OC officers. 
 

Officers 

1. The PS officer-selection process will follow the OC Charter. 

a. The PS may recommend officer candidates for the OC chair’s consideration following a 
supporting motion.  

b. The vice chair should be available to succeed the chair.  

2. The NERC OC chair appoints the PS chair and vice chair for a term specified by the OC chair, 
typically two years.  

a. The PS officers are considered members of the subcommittee and may vote. 
 

Duties 
Duties of PS officers:  

1. Subcommittee Chair 

a. Lead subcommittee activities, set the agendas for meetings, and act as spokesperson for the 
PS.  

b. Administer the subcommittee meeting agendas and preside at the meetings.  

c. Represent the subcommittee before the OC and other forums as appropriate. 

d. Execute decisions by the OC and perform other duties as directed by the OC.  

e. The subcommittee chair is considered a non-voting member of the OC and is expected to 
attend the regular standing committee meetings to report on assignments or provide a 
summary report of the group’s activities, at a minimum. 

f. Establish working groups or task forces as directed by the subcommittee.  

g. Notify all newly appointed representatives of existing or new working groups or task forces of 
their appointment in writing.  

2. Subcommittee Vice Chair 

a. Perform the duties of the chair in his or her absence.  

b. Serve as parliamentarian during meetings. 

c. Assist the chair as called upon.  

3. NERC Staff  

a. Prepare the minutes of the subcommittee meetings.  
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b. Maintain the subcommittee records.  

c. Assist the chair and vice chair as called upon.  
 

Membership 
Qualifications 

The PS will consist of individuals who have expertise in a systematic approach to training, which includes 
the analysis, design, development, implementation, and evaluation of training activities, and who 
represent the major sectors of the electric utility industry and NERC Regions.  
 
Members should: 

1. Have advanced training expertise, preferably in the bulk transmission system. 

2. Experience in NERC Certified system operator training is desired  

3. Have significant experience in the BES system operations.  

4. Have knowledge and experience applying a systematic approach to training.  
 
Expectations 

Personnel Subcommittee voting members are expected to: 

1. Attend and participate in all PS meetings. 

2. Express their opinions, as well as the opinions of the sector they represent, at committee 
meetings. 

3. Complete subcommittee assignments. 

4. Inform assigned NERC staff of any changes in their status that may affect their eligibility for 
committee membership. Failure to do so in a timely manner may result in the chair dismissing 
those members. 

 
Representation 

The PS will work to ensure a diverse membership reflective of the electric utility industry footprint across 
North America.  
 
The PS shall be comprised of up to 18 individuals to serve as voting members of the PS. They will be 
selected by a two-thirds vote among existing PS members and confirmed by the OC chair. 
 
Resignations, Vacancies, and Nonparticipation 

The PS shall follow the specifications on resignations, vacancies, and nonparticipation outlined in the OC 
Charter, including the following guidelines: 

1. Members who resign will be replaced pursuant to a two-thirds vote among existing PS members 
and confirmation by the OC chair. 
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2. The subcommittee chair may contact any member who has missed two consecutive meetings 
(even if the member has sent a proxy) to 1) seek a commitment to actively participate or 2) ask the 
member to resign from the committee.  

3. The chair may remove any member who has missed two consecutive meetings (even if the 
member has sent a proxy). 

 

Meetings 
The PS shall follow the specifications on meetings outlined in the OC Charter, including: 

1. Quorum 

a. A quorum requires a simple majority of the voting members.  

2. Voting 

a. Each voting member of the committee shall have one vote on any matter before the 
committee that requires a vote. An affirmative vote of two thirds of the voting members 
present and voting (in person or by proxy) is needed to approve actions by committee 
members at any meeting in which a quorum is present. The chair and vice chair may vote. 
Voting may take place during regularly scheduled in-person meetings or via email, facsimile, or 
conference call.  

3. Antitrust Guidelines 

a. All persons attending or otherwise participating in the committee meeting shall act in 
accordance with NERC’s Antitrust Compliance Guidelines at all times during the meeting. A 
copy of the NERC antitrust statement shall be included with each meeting agenda.  

4. Open Meetings 

a. NERC committee meetings shall be open to the public, except as noted under Confidential 
Sessions. Although meetings are open, only voting members may offer and act on motions.  

5. Confidential Sessions 

a. The chair of a committee may limit attendance at a meeting or portion of a meeting based on 
the confidentiality of the information to be disclosed. Such limitations should be applied 
sparingly and on a nondiscriminatory basis to protect information that is sensitive to one or 
more parties. A preference, when possible, is to avoid the disclosure of sensitive or 
confidential information so that meetings may remain open at all times. Confidentiality 
agreements may also be applied as necessary to protect sensitive information. 

 
In the absence of specific provisions in the scope document, the PS will follow Robert’s Rules of Order, 
Newly Revised. 
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Subgroups 
The subcommittee may form working groups and task forces as needed to carry out standing or ad hoc 
assignments. Subgroup chairs (or delegates) are expected to attend the regular subcommittee meetings 
to report on assignments or provide a summary report of the group’s activities, at a minimum. 
 
The subcommittee will evaluate any subgroups annually. This evaluation should include a determination 
of whether the subgroup status falls into one of the following categories: 

 Task Complete – Subgroup is discontinued; 

 Task Incomplete – Subgroup is discontinued; 

 Task in Progress – Subgroup is continued; or 

 Task in Progress – Subgroup is continued and subgroup members require updating. 
 
Current Subgroups 

1. Continuing Education Review Panel (CERP) 
 
 



Agenda Item 5.f.i 
Operating Committee Meeting 

December 12-13, 2017 

 
Essential Reliability Services Working Group (ERSWG) Technical and Policy Briefs 

 

Action 
Approve 
 

Background 
The NERC Planning Committee and Operating Committee charged the   
Essential Reliability Services Working Group (ERSWG) to consider reliability issues that may result from the changing 
generation resource mix and was charged with evaluating and developing “Sufficiency Guidelines” for each 
quantifiable measure. These sufficiency guidelines were proposed in the “Essential Reliability Services Whitepaper 
on Sufficiency Guidelines” in December 2016. 
 
The ERSWG has now assisted the relevant subcommittees of the PC and OC in assuming the ongoing assessment 
activities for essential reliability services using historical data. For the frequency response measures (Measures 1, 2 
and 4), the historical measures have been refined since the 2016 report, so both a Technical Brief and a Brief for 
Regulators and Policymakers are included in the meeting materials for your approval. For the balancing measure 
(Measure 6), the method in the 2016 report is not changed and the Brief for Regulators and Policymakers is in the 
meeting materials for your approval. 
 
The ERSWG plans to provide additional documents to the PC and OC for their March meeting. After completing 
these documents and working with the relevant subcommittees of the PC and OC for the ongoing assessments of 
forward looking measures, it is anticipated that the ERSWG will have completed its current charter. 
 
Proposed motion language: Move for approval of the following documents from the ERSWG: 

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

2. Technical Brief on ERS Measures 1, 2, and 4 Frequency Response using a Historical Perspective 

3. Brief for Regulators and Policymakers on ERS Measures 1, 2, and 4 Frequency Response using a Historical 
Perspective 



 

 

 

 

Historical Balancing Trends 

A Brief for Regulators and Policymakers  
ERS Framework1 Measure 6 – Historical Balancing/Ramping Analysis 
 

System operators must maintain a continuous balance between generation and demand on the grid during 

real-time operations. The operators require some level of flexibility and control to maintain this balance. 

This balancing effort can be affected by characteristics of the resource mix, resources under the operator’s 

control, demand behaviors, and other system-specific factors. While maintaining the continuous balance 

between generation and demand is not a new requirement for the operation of an interconnected electric 

system, the combination of those factors could result in periods of excessive or insufficient generation, 

limited availability of resource ramping capability, and other real-time conditions that cause the system 

operator to rely on other Balancing Authorities (BAs) for balancing. 

There are various ways to mitigate balancing concerns, but it is important to identify the anticipated 

challenges early so that appropriate changes can be planned and implemented in a timely and reliable 

manner. For this reason, methods have been developed by the Essential Reliability Services (ERS) Working 

Group and the NERC Resources Subcommittee (RS) to help BAs identify trends and indications of potential 

balancing concerns. This briefing discusses the use of historical operating data by the BAs and the RS to 

identify trends that could become a concern. A separate briefing for forward-looking balancing trends is 

being developed by the ERS Working Group with the NERC Reliability Assessment Subcommittee (RAS). 

The analysis method is based on a commonly used “control performance standard” called CPS12, which is 

a statistical measure of the BA’s area control error variability as it relates to the interconnection frequency 

error. The CPS1 values reflect how well the BA maintains balance of resources and load in its area. Periods 

where the BA’s resources are even slightly out of balance with load are directly reflected in the CPS1 values. 

The CPS1 values are averaged over a twelve-month rolling window and reported to NERC on a monthly 

basis to reflect overall performance characteristics of the BA. 

The approach used for Measure 6 is to analyze the hourly CPS1 values to identify repeated patterns of 

imbalance. This is done by counting the hours with low CPS1 values (indicating imbalance) and the 

occurrences where CPS1 values are low for periods of three consecutive hours. Working with the BAs, the 

RS has obtained three years of historical hourly CPS1 values and continues to receive this data on a quarterly 

basis. Moving forward, the RS will identify BAs that are trending toward levels where additional analysis 

                                                             

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

2 NERC Resources Subcommittee's 2011 Technical Document on Balancing and Frequency Control 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Framework%20Report%20-%20Final.pdf
http://www.nerc.com/docs/oc/rs/NERC%20Balancing%20and%20Frequency%20Control%20040520111.pdf
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and risk mitigation activities may be prudent. The RS will work with these BAs to understand the trends and 

discuss options for improving any ramping issues. This method of using historical data will identify ramping 

and balancing concerns for each BA given their unique characteristics and resources.  

The ongoing process is summarized in the diagram below. 

 

 

 

If a BA appears to be trending toward conditions where balancing could become more challenging, there 

are numerous alternatives to provide the BA with additional flexibility and dispatch control, such as use of 

more flexible resources, demand-side management, changes to operating and scheduling procedures, or 

changes to operation of non-dispatchable resources (both conventional and renewable) to mitigate such 

trends. By identifying balancing trends in advance of when they could become a potential reliability issue, 

BAs and system operators can plan for any changes to support the ongoing reliable operation of the Bulk 

Power System. A summary of interconnection results from the historical data will be included in the NERC 

State of Reliability Report on an annual basis. 

 

For Further Information 
Earlier work on this topic was discussed in greater detail in Chapter 2 of the ERS Whitepaper on Sufficiency 

Guidelines. 

The ERS Working Group is currently working with the NERC Reliability Assessment Subcommittee (RAS) on 

the forward-looking Measure 6. This planning method, which will look at the flexibility of balancing resource 

and demand for future years, will be the subject of a separate Brief for Regulators and Policymakers. The 

RAS will summarize these results annually in the NERC Long Term Reliability Assessment Report. 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf


 

 

Historical Frequency Trends  
Technical Brief 
 
ERS Framework1  Measures 1, 2 & 4 – Historical Frequency Analysis  
 
The NERC Planning Committee and Operating Committee jointly created the Essential Reliability Services 
Task Force (ERSTF) to consider reliability issues that may result from the changing generation resource mix, 
resulting in the development of essential reliability services (ERS) measures for examination and monitoring 
to identify trends. The ERSTF was converted into the ERS Working Group (ERSWG) and charged with 
identifying, evaluating, and developing “Sufficiency Guidelines” for each quantifiable measure.  
 
The ERSWG frequency measures are intended to monitor and identify trends in frequency response 
performance as the generation mix continues to change. The holistic frequency measure, called Measure 4 
in ERSWG reports, tracks phases of frequency performance for actual disturbance events in each 
interconnection (e.g., initial frequency rate of change, and timing of the arresting and recovery phases). 
Other measures look at components of this coordinated frequency response, such as the amount of 
synchronous inertial response (SIR, Measure 1) and the initial rate of change in frequency following the 
largest contingency event (RoCoF, Measure 2). This paper describes the analysis being conducted by the 
NERC Resources Subcommittee (RS) for these measures using historical data. 

 
Background 
 
Frequency support is the response of generators and loads to maintain the system frequency in the event 
of a system disturbance. Frequency support is provided through the combined interactions of synchronous 
inertia (traditionally from generators such as natural gas, coal, and nuclear plants as well as from motors at 
customer locations) and frequency response (from a wide variety of generators and loads). Working in a 
coordinated way, these characteristics arrest and eventually stabilize frequency. A critical issue is to 
stabilize the frequency before it falls below underfrequency load shedding values or rises above 
overfrequency relay trip settings.  
 
It is important to understand that inertia and frequency response are properties of the interconnection (not 
to each balancing area individually) and these properties have different characteristics for each 
interconnection. For example, if changes to the resource mix alter the relative amounts of synchronous 
inertial response or frequency response, various mitigation actions are possible (such as obtaining faster 
primary frequency response from other generators or loads) to maintain or improve overall frequency 
support.  
 

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

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Framework%20Report%20-%20Final.pdf
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Trends in the frequency measures can be analyzed using historical data. This document discusses each 
frequency measure and describes the analysis being conducted by the NERC RS using historical data. The 
results of this analysis by the NERC RS will be reflected in the NERC State of Reliability (SOR) Report.  
The ERSWG is also working with the NERC RS on forward-looking projections for these frequency measures, 
and when available, these planning methods will be discussed in a separate Technical Brief. 
 

Measure 4 Frequency Performance after Large Contingency 
 
Measure 4 is a holistic measure that tracks the system frequency performance following large contingency 
events that have actually occurred in each interconnection. On a quarterly basis, the NERC RS selects the 
events and calculates a number of submeasures that reflect the minimum/maximum frequency points and 
the timing of the minimum/maximum frequencies and recovery period. For Measure 4, multiple years of 
these values will be monitored to highlight trends that could be due to changes in the generation mix or 
other factors. 
  
The actual events that are being analyzed by the NERC RS are referred to as Metric 4 events. (The NERC RS 
was previously using Metric 4 to select significant events, and the naming similarity of Measure 4 and Metric 
4 is purely coincidental.)   
 

 
 

Table 1. Metric 4 Event Selection Criteria 

Interconnection fAC (mHz)  or  >= MW Loss 

Eastern 36 mHz 800 MW 

Western 70 mHz 700 MW 

Texas 80 mHz 450 MW 

Québec 300 mHz 450 MW 

 

Metric 4 events are used for the annual NERC State of Reliability Report that 
performs statistical analyses of frequency response performance trends at the 
interconnection level. The criteria shown in Table 1 are used to select events for 
analyses. 
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Measure 4 consists of a number of submeasures that use a common nomenclature for identifying points 
and values in frequency response traces. Figure 1 shows two frequency traces after the loss of a generation 
resource and the naming conventions commonly used in event analysis are indicated on the figure. The 
event starts at time t0. Value A is the average frequency from t-16 to t-2 seconds. Point C is the lowest 
frequency point observed in the first 12 seconds. Value B is the average frequency from t+20 to t+52 
seconds. Point C’ occurs if and when the frequency (t+52 to t+300 seconds) falls below either Point C or 
Value B.  
 
Frequency response values are generally calculated as a ratio of the megawatts affected in the event and a 
frequency deviation. In this document, these values are shown as a positive value in MW/0.1Hz. 
 

 
Figure 1. Frequency traces after a loss of a generation resource 

The NERC RS uses “box-and-whisker” plots for the submeasures of Measure 4. In the plots, the central value 
(the red line and number) is the median value, the top and bottom edges of the box (in blue) are the 25th 
and 75th percentiles, and the whiskers correspond to +/- 2.7 standard deviations (i.e., 2.7 sigma, 
representing 99.3% coverage of all the events in the set, assuming the data are normally distributed). If 
necessary, the RS can adjust the whiskers to show a different coverage, but all figures in this document use 
these default settings. Individual outliers (red crosses) are events outside of the 99.3% coverage. 
 
For the plots shown in this document, loss of load events are excluded. All plots show only the loss of 
generation events. The NERC RS also analyzes loss of load events in an analogous way, but such events are 
less common than loss of generation events and are omitted here to avoid confusion. 
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Measure 4 contains analyzed events that occurred between December 2015 and November 2016. Table 2 
shows the number of Metric 4 events during this period for all interconnections. 
 

Table 2. Metric 4 Number of Events 

Interconnection Number of Events

Eastern 65 

Western 46 

Texas 51 

Québec 47 

 
 
Submeasure 4.1 A to B Frequency Response  

 
The A to B Frequency Response reflects the initial primary frequency response for the interconnection. This 
submeasure is the ratio of net MW lost to the difference between Value A and Value B frequencies.  
 

𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝑨 𝒕𝒐 𝑩 =
𝑮𝒆𝒏𝒆𝒓𝒂𝒕𝒊𝒐𝒏 (𝒐𝒓 𝑳𝒐𝒂𝒅)  𝑳𝒐𝒔𝒕 (𝑴𝑾)

𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑨 − 𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑩
 

 
An increasing trend over time indicates that frequency response is improving for the interconnection. 
Histogram distributions show the variability of the interconnection response for multiple individual events. 
Figure 2 shows boxplots for Submeasure 4.1, for analyzed events that occurred between December 2015 
and November 2016. The median A to B frequency in MW/0.1 Hz is listed next to the centerline (red line) 
of each boxplot. The table under the plot shows average generation loss in MW for the analyzed events in 
each interconnetcion. 
 
The boxplots are shown in the same figure for convenience, but since all four interconnections are of 
different sizes with very different resources and characteristics, this is for purposes of illustration and not 
for comparison. As more data becomes available, each interconnection will be analyzed separately to show 
their individual trends across multiple years. The average MW loss for the time period under study should 
be considered when evaluating individual interconnection trends. The same approach and caveats apply to 
the boxplots for Submeasures 4.2 through 4.7 discussed below. 
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Figure 2. A to B Frequency Response (Submeasure 4.1) for Analyzed Events between 
December 2015 and November 2016 

 
Submeasure 4.2: A to C Frequency Response   

 
The A to C frequency response captures the impacts of inertial response, load response (load damping) and 
initial governor response2. This submeasure is the ratio of net MW lost to the difference between Value A 
and Point C frequencies.  

𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝑨 𝒕𝒐 𝑪 =
𝑮𝒆𝒏𝒆𝒓𝒂𝒕𝒊𝒐𝒏 (𝒐𝒓 𝑳𝒐𝒂𝒅) 𝑳𝒐𝒔𝒕 (𝑴𝑾)

𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑨 − 𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑪
 

 
An increasing trend over time would indicate that the interconnection frequency response is improving. 
Figure 3 shows boxplots for Submeasure 4.2, for analyzed events that occurred between December 2015 
and November 2016. The median A to C frequency in MW/0.1 Hz is listed next to the centerline (red line) 
of each boxplot. The table under the plot shows average generation loss in MW for the analyzed events in 
each interconnection. 
 

                                                      
2 Governor response is triggered immediately after frequency exceeds a pre-set deadband; however, depending on generator technology, full 
governor response may require up to 30 seconds to be fully deployed. 
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Figure 3. A to C Frequency Response (Submeasure 4.2) for Analyzed Events between 
December 2015 and November 2016 

 
 
Submeasure 4.3: C to B Ratio  
 

The C to B Ratio captures the difference between the maximum frequency deviation and the settling 
frequency. It reflects governor responsiveness with respect to frequency nadir for the interconnection. 
 

𝑪 𝒕𝒐 𝑩 𝑹𝒂𝒕𝒊𝒐 =
𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑪 − 𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑨

𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑩 − 𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑨
 

 
The C to B Ratio must be interpreted in the context of Submeasures 4.1 and 4.2. Because both Point C and 
Value B can vary, an increasing ratio can either indicate that frequency response is improving or degrading, 
and it is primarily the trend over time that is interesting. Figure 4 shows boxplots for Submeasure 4.3, for 
analyzed events that occurred between December 2015 and November 2016. The median C to B ratio is 
listed next to the centerline (red line) of each boxplot. 
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Figure 4. C to B Ratio (Submeasure 4.3) for Analyzed Events between December 2015 and 
November 2016 

 
Submeasure 4.4: C’ to C Ratio  
 

When C’ exists, the C’ to C Ratio is the ratio between C’ and C and potentially measures withdrawal of 
primary frequency response. 
 

𝑪′to 𝑪 𝑹𝒂𝒕𝒊𝒐 =
𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑪′ − 𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑨

𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑪 − 𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 𝑨
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A declining trend is a possible indication of improving primary frequency response performance. Table 3 
shows the subset of Metric 4 events where C’ exists as well as the average frequency deviation (Hz) between 
Value B and Point C’. 
 

Table 3. Metric 4 Number of Events Where C’ Exists 

Interconnection 
Number of 

Events

Average fB to fC’ 
Frequency 

Deviation (Hz) 

Eastern 41 0.006 

Western 26 0.009 

Texas 28 0.010 

Québec 18 0.020 

 
Figure 5 shows boxplots for Submeasure 4.4, for analyzed events that occurred between December 2015 
and November 2016. The median C’ to C ratio is listed next to the centerline (red line) of each boxplot. 
 

 
 

Figure 5. C’ to C Ratio (Submeasure 4.4) for Analyzed Events between December 2015 and 
November 2016 
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The following time-based submeasures are used to understand the speed at which primary frequency 
response or governor withdrawal are occurring. As with the prior submeasures, the primary value will be 
from the multiyear trends that can indicate whether frequency response performance or governor 
withdrawal phenomena are improving or degrading. 
 
Submeasure 4.5: Time t0 to tC 

 
Time t0 to tc is the difference in time between the frequency nadir and initial event.  This submeasure 
reflects the combined effects of system inertial response and initial primary frequency response (and in 
some interconnections, the added effects of other “fast frequency response” services).  
 
A decreasing trend over time can reflect decreases in inertial response or the speed of frequency response 
due to changes in the generation and/or load resource mix. Trending this time value can also be useful for 
ensuring that the defined times for BAL-003-1 fit the actual event data. In addition, trending this value with 
respect to event size and initial frequency can help to identify how deadband settings play a role in arresting 
the frequency decline. 
 
Figure 6 shows boxplots for Submeasure 4.5, for analyzed events that occurred between December 2015 
and November 2016. The median time t0 to tc in seconds is listed next to the centerline (red line) of each 
boxplot. 
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Figure 6. Time t0 to tc (Submeasure 4.5) for Analyzed Events between December 2015 and 
November 2016 

 
Submeasure 4.6: Time tC to tC’  

 
Time tc to tc’ to tc is the difference in time between the governor withdrawal minimum and the initial 
frequency nadir. This submeasure captures the time in which governor stabilization and withdrawal occur 
prior to when secondary controls and load responsiveness begin to return frequency to its nominal value. 
Submeasure 4.6 can be derived from Submeasure 4.5 and Submeasure 4.7. Due to this redundancy, the 
NERC RS retired this submeasure. 
 
Submeasure 4.7: Time t0 to tC’ 

 
Time t0 to tc’ is the difference in time between the potential governor withdrawal minimum and the initial 
event. This provides a comprehensive picture of the overall time in which frequency declines and 
continues to fall after the initiating event. While C’ should be mitigated and eliminated entirely, the time 
between the initial event and absolute minimum should be minimized.  
 
Figure 7 shows boxplots for Submeasure 4.7 for analyzed events that occurred between December 2015 
and November 2016. The median time t0 to tC’ in seconds is listed next to the centerline (red line) of each 
boxplot. 
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Figure 7. Time t0 to tC’ (Submeasure 4.7) for Analyzed Events between December 2015 and 

November 2016 

 
The NERC RS will continue to enhance methods to analyze and report the findings and trends based on 
actual events. Proposed enhancements include evaluating: 

 the maximum frequency excursion after the start of an event (Point Cn) 3 ;  

 the frequency margin from Cn to the first step in underfrequency load shedding relative to each 
interconnection; 

 the relationship and timing associated with Cn and C’. 
 
  

                                                      
3 Cn is defined as the lowest frequency from the start of the event up to 180 seconds 
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Measure 1: Synchronous Inertia Response 
 
For historical trending of SIR (Measure 1), a process was established for conducting synchronous inertia 
calculations for each interconnection. System inertia depends on the inertial constant (referred to as ‘H’) 
and MVA base4 of the generators that are online and synchronized to the grid at a given point in time.  
Therefore, for each historical time step, the total SIR for the interconnection can be calculated as a sum of 
H*MVA base for all online synchronous generators. This data, along with some supporting information, is 
now being collected and provided to the NERC RS on a quarterly basis. The data varies slightly depending 
on the interconnection as follows: 
 

 The Texas Interconnection and Quebec Interconnection provide total system inertia, system load, 

power production from non-synchronous generation, and HVDC exports/imports. The data is 

provided with 4 second resolution. 

 For the Western Interconnection, Peak RC provides total system inertia, system load, power 

production from non-synchronous generation, and HVDC exports/imports. The data is provided with 

1 minute resolution. 

 For the Eastern Interconnection, MISO has been providing total system inertia and system load. The 

data is provided with 15 minute resolution. This data is a part of ongoing project in collaboration 

with Eastern Interconnection. In 2018, the Eastern Interconnect Data Sharing Network (EIDSN) will 

provide the data. 

A platform is being developed to facilitate the direct submission of the data to NERC using PI Historian 
software. The NERC RS will analyze the data and provide reports on trends each year. As an example, Figure 
9 shows inertia trends in ERCOT from January 2013 to September 2017. Similar boxplots will be produced 
for other interconnections when sufficient amounts of data are collected.  

                                                      
4 The inertial constant is calculated based on the machine size, weight, nominal speed and converted to seconds using chosen MVA base. 
MVA base is not necessarily equal to generator MVA nameplate rating. 
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Figure 8. Boxplot of the system inertia in ERCOT 2013-20175 

  

                                                      
5 Blue dots correspond to actual system inertia during the maximum wind penetration times in each year, when the highest portion of load 
was supplied by wind generation. 
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Measure 2: Initial Rate of Change of Frequency after Large Contingency 
 
Measure 2 is the initial Rate of Change of Frequency (RoCoF) after a large generator trip event and is 
measured in Hz/s. This is an indirect measure of interconnection inertia at the time of the event. RoCoF can 
be calculated for each interconnection from the lowest SIR value in each year and the megawatt (MW) size 
of the largest contingency event for the interconnection. The Resource Contingency Criteria (RCC) as 
defined in the BAL-003 Standard is used as the largest contingency event.  
 
The RoCoF and the load shedding settings for the interconnection can be used to calculate the shortest 
available time during which sufficient frequency response must be provided to the interconnection in order 
to establish the frequency nadir and avoid underfrequency load shedding. In reality, a component of RoCoF 
is the load damping coefficient for each interconnection. The load damping coefficient for each 
interconnection is being further refined by the NERC RS.  
 
If the time between the event and the frequency nadir is becoming smaller (as suggested by the RoCoF and 
more precisely indicated by Submeasure 4.5), there may be value in the interconnection obtaining faster 
frequency response from generators and loads.  
 
As with SIR, RoCoF trends will be analyzed by the NERC RS each year. As an example, Table 2 shows the 
largest RoCoF for each interconnection for the first two quarters of 2017 calculated without consideration 
of load damping (i.e., using pessimistic assumptions). 
 

Table 4. RoCoF by Interconnection - 2017 Q1 and Q2 

 



 

 

Historical Frequency Trends 
A Brief for Regulators and Policymakers 
 
ERS Framework1 Measures 1, 2 & 4 – Historical Frequency Analysis 
 
Frequency support is the response of generators and loads to maintain the system frequency in the event 
of a system disturbance. Frequency support is provided through the combined interactions of synchronous 
inertia (traditionally from generators such as natural gas, coal, and nuclear plants as well as from motors at 
customer locations) and frequency response (from a wide variety of generators and loads). Working in a 
coordinated way, these characteristics arrest and eventually stabilize frequency. A critical issue is to 
stabilize the frequency before it falls below underfrequency load shedding values or rises above 
overfrequency relay trip settings.  
 
It is important to understand that inertia and frequency response are properties of the interconnection (not 
to each balancing area individually) and these properties have different characteristics for each 
interconnection. For example, if changes to the resource mix alter the relative amounts of synchronous 
inertial response or frequency response, various mitigation actions are possible (such as obtaining faster 
primary frequency response from other generators or loads) to maintain or improve frequency support.  
 
The ERSWG frequency measures are intended to monitor and identify trends in frequency response 
performance as the generation mix continues to change. The holistic frequency measure, called Measure 4 
in ERSWG reports, tracks phases of frequency performance after actual disturbance events in each 
interconnection (initial frequency rate of change, arresting phase and recovery phase). Other measures look 
at components of this coordinated frequency response, such as the amount of synchronous inertial 
response (SIR, Measure 1) and the initial rate of change in frequency following the largest contingency event 
(RoCoF, Measure 2). 
 
Trends in the frequency measures can be analyzed using historical data. The NERC Resources Subcommittee 
(RS) is monitoring the historical trends and will be annually reporting on these results in the NERC State of 
Reliability Report.  
 
Measure 4 is a holistic measure that tracks the system frequency performance following large contingency 
events that actually occurred in each interconnection. On a quarterly basis, the NERC RS selects the events 
and calculates values that reflect the minimum/maximum frequency points and the timing of the 
minimum/maximum frequencies and recovery period. These values are trended from one year to the next 
as the generation mix changes. The RS is enhancing methods to analyze the findings and trends for these 
valuable results that show the response to actual events. 
 

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

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Framework%20Report%20-%20Final.pdf
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For historical trending of SIR (Measure 1), a process was established for conducting synchronous inertia 
calculations for each interconnection. System inertia depends on inertial constant (referred to as ‘H’) and 
MVA base2 of the generators that are online and synchronized to the grid at a given point in time. The total 
SIR for each interconnection can be calculated using data that is now being collected on an ongoing basis. 
This data is currently provided to the NERC RS on a quarterly basis. A platform is being developed to 
facilitate the direct submission of the data to NERC. The NERC RS will analyze the data and provide reports 
on trends each year.  
 
RoCoF (Measure 2) is an alternative way to look at inertia. It can be calculated from the SIR value obtained 
in Measure 1 and the size of the largest contingency event for the interconnection (the Resource 
Contingency Criteria as defined in the BAL-003 Standard – this is usually the largest generator online). The 
RoCoF value and the load shedding values for the interconnection can be used to calculate the time during 
which sufficient frequency response must be provided to the interconnection. If the necessary time for 
response is decreasing, there may be value in obtaining faster frequency response from generators and 
loads. As with SIR, RoCoF trends will be analyzed by the NERC RS each year. 
 

For Further Information 
 
For more details on this topic, see Chapter 1 of the ERS Whitepaper on Sufficiency Guidelines. The ERS 
Working Group is currently working with the NERC RS on the forward-looking projections for Measures 1, 
2 and 4. These planning methods, which will supplement the historical methods described above, will be 
the subject of a separate Brief for Regulators and Policymakers. The NERC RS will summarize the forward 
looking projections annually in the NERC Long Term Reliability Assessment Report. 
 

                                                      
2 To be precise, the inertial constant depends on the size, weight, nominal speed of the generator. MVA base is used to normalize the inertia 
constant. The generator’s nameplate rating is usually (but not always) chosen as MVA base. SIR does not depend on a plant’s output level, 
but on whether it is synchronized to the grid. 

Figure 1. Frequency trace after a loss of a generation resource 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSWG_Sufficiency_Guideline_Report.pdf


 

 

 

Official Comment Form  
Reliability Guideline: Area Control Error Diversity 
Interchange Process 

  

Please use this form to submit comments on the proposed Reliability Guideline: Area Control Error Diversity Interchange Process. 
 

Comments must be submitted by 5:00 p.m. ET on August 31, 2017. 
 
You may submit the completed Microsoft Word form by e-mail to (reliabilityguidelinecomments@nerc.net) with the words “Reliability 
Guideline: Area Control Error Diversity Interchange Process” in the subject line. Only comments submitted in Microsoft Word format 
using this comment form will be accepted. Red-line document changes, PDF versions of this document, or email comments will NOT be 
accepted. 
 
Comments may be submitted by individuals or groups.  
 
If the comments are from an individual, please provide the contact information for the submitter in Information Table 1, and provide the 
requested affiliation information in Information Table 2. 
 
If the comments are from a group, please provide the contact information for the leader of the group in Information Table 1, the requested 
affiliation information in Information Table 2, and a list of all group participants in Information Table 3. 
 
Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 
If you have any questions on the subject information, please contact Stephen.Crutchfield@nerc.net. 
  

mailto:reliabilityguidelinecomments@nerc.net?subject=Reliability%20Guideline:%20Generator%20Loss%20of%20Communication
mailto:Stephen.Crutchfield@nerc.net
mailto:Stephen.Crutchfield@nerc.net
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

Todd Komaromy, AZPS   

Why has the capitalization of NERC 
Glossary terms been removed?  This 
allows an obvious quick reference to 
exactly what these words mean.  When 
you do not capitalize them, that usually 
infers you DO NOT mean them in the way 
NERC has defined them.   

Recommend capitalizing all NERC defined 
terms such as: 

 Frequency Bias - p. 2, lines 69-70  
 Net Actual Interchange - p. 2, lines 

72-73; p 5. line 172  
 Net Scheduled Interchange - p. 2, 

lines 73-74  
 Automatic Generation Control - p. 

3, lines 94-95 

Thank you, we will remove the 
definitions and add a comment that 
capitalized terms are defined in the 
NERC Glossary Of Terms. 

Some definitions have been rewritten in 
this document to NOT align with what is in 

Either refer readers to the NERC Glossary 
for the definition or cite it verbatim what 
is in the NERC Glossary.   

Agreed, thank you.  We will remove 
the definitions and add a comment 
that capitalized terms are defined in 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

the NERC Glossary.  This will just create 
confusion.   

the Glossary Of Terms Used in NERC 
Reliability Standards. 

Shannon V. Mickens, SPP   

The SPP Standards Review Group asks the 
task force to provide clarity on why the 
guideline has the need to be applicable to 
the TOP and RC, or in the alternative, to 
strike the TOP and RC applicability.  

 You are correct, we removed the 
terms from the “Applicability” and 
added them to a new category 
entitled “For Information”.   

LeRoy Patterson, GCPD   

Terms found in the NERC glossary are 
used without capitalization throughout the 
document. This appears to imply the terms 
have a meaning different from the 
published NERC definitions. Historically, 
NERC glossary terms have been capitalized 
when used in standards and other 
documents.  

However, section “Relevant Definitions …” 
capitalizes and includes these terms and 
uses NERC glossary definitions. This 
heightens confusion regarding meaning of 
non-capitalized terms.  

Please explain the intended use of terms 
and when identical to NERC defined 
terms, whether NERC glossary definitions 
are to be used or some other definition.  

If definitions other than those in the 
NERC glossary are intended, please 
consider using a term not found in the 
NERC glossary.  

Thank you, we will remove the 
definitions and add a comment that 
capitalized terms are defined in the 
Glossary Of Terms Used in NERC 
Reliability Standards. 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

The acronym “TO” replaces the term 
“Transmission Operator” throughout the 
document, after the initial use and 
definition in Section “Applicability”. This is 
not the correct acronym for Transmission 
Operator per Section “Applicability”. 

Please replace TO with TOP. Thank you, we will make the 
changes.   

The document refers to “raw ACE” in 
several places. My experience with ADI 
and its methodology makes me consider 
this term to mean a BA’s ACE before, or 
without, adjustment by the ADI process. 
However, this interpretation may not be 
what the drafting team intends. 

Please define the term “raw ACE” or 
explain the intent of the drafting team 
related to this term and its usage in this 
guideline. 

We will change “raw ACE” to 
“unadjusted ACE”. 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 

Number 

Line 

Number 

Type of 
Comment 

(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment 

submitted 

Todd Komaromy, AZPS    

1 32 E Period is missing after “BAs” This can yield benefits to the 
participating BAs. 

Agreed, thank you. 

4 136 T When ADI is applied as a pseudo-
tie as it is in the WECC, the 
resulting exchange should be 
accounted for in the Balancing 
Authority load of the entity who 
received it.  This is consistent with 

When ADI is accounted for as a 
Pseudo-Tie, the value should be 
included when calculating balancing 
area load.   

We do not agree.  This is 
strictly an after-the-fact 
adjustment to return the 
ADI Adjustment.  No 
energy was transacted.   
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Page 

Number 

Line 

Number 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 

INT-009-2.1 R2 which states “The 
Attaining Balancing Authority and 
the Native Balancing Authority 
shall use a dynamic value 
emanating from an agreed upon 
common source to account for 
the Pseudo-Tie in the Actual Net 
Interchange (NIA) term of their 
respective control ACE (or 
alternate control process).”  Since 
ADI impacts your generation 
output and load is calculated as 
your generation minus your ties, 
the ADI Pseudo-Tie needs to be 
included to reflect an accurate 
depiction of your load.   

5 192 E The use of the term “must” is 
misplaced in a reliability guideline 
as it does not have regulatory 
force and effect.  Suggest 
modifying it to “should.” 

OP10 – For purposes of BAL-003 or 
the calculation of load, the ADI 
adjustment term should be 
excluded as it will distort the true 
values. 

Agreed, we will make the 
change.. 

5 162 E The use of the term “intent” is 
misplaced as the standard to 
utilize in approving an ADI 
implementation.  The “intent” of 

OP3 – Implementations of ADI need 
to be reviewed and approved by the 
NERC Resources Subcommittee and 
the NERC Operating Reliability 

Agreed, we revised the 
term.   
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Page 

Number 

Line 

Number 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 

a standard is subject to subjective 
interpretations.  Suggest deletion 
of “intent of” from the sentence 
and the addition of “the entities’ 
implementation of” to the 
sentence such that what is being 
verified is that “the entities’ 
implementation of the applicable 
balancing and transmission 
related standards are not 
compromised by the 
implementation” 

Subcommittee in order to verify that 
the entities’ implementation of the 
applicable balancing and 
transmission related standards are 
not compromised by the 
implementation. 

5 172-175 E Suggest deletion of the phrase 
“and arrangements for 
transmission to participate in 
ADI” to avoid confusion with 
above statements indicating that 
no transmission service is 
necessary. 

OP6 – BAs need to have 
transmission connectivity to 
participate in ADI. 

ADI needs to be designed to avoid 
adverse impacts on intermediary 
BAs and TOs. Additionally, there 
needs to be an established method 
by which affected BAs, TOs, and RCs 
can be updated with the real-time 
ADI adjustments being exchanged so 
that they can monitor any potential 
reliability impacts. 

We disagree.  It was 
necessary to add the 
phrase because the BA 
may not have a right to 
use one or more of its tie 
lines with adjacent BAs.   
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Ruida Shu, NPCC    

4 136-138 Technical RSC Members have a minor concern 
with the guidance in the Potential 
ACE Diversity Guideline 

The statement at issue is (on page 4 
of the Guideline): "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." 

NPCC participating BAs model ADI as 
a pseudo-tie and include it in the 
ACE equation as an adder to NIA and 
the above statement appears to be 
contradicting the first statement in 
the same paragraph. ("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 BA 
to use in the calculation of CPS1 or 
BAAL.") We are requesting 
clarification of the statement at 
issue. 

Please clarify that treating ADI as a 
pseudo-tie and factoring the ADI into 
ACE equation calculations by summing 
ADI with the Actual Net Interchange 
NIA) is an acceptable practice under this 
Guideline. If that is not the case, RSC 
requests revising the Guideline to 
specifically, allow for this scenario. 

The ADI adjustment is 
applied directly to ACE 
and it is not treated as 
Interchange, except as a 
method to return the 
adjustment to zero at a 
later time.   
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3 109-110 Editorial Please consider removing the 
following sentence: “It does not 
affect the tie line meters as an actual 
amount of energy transfer”. 

The current sentence is not accurate 
and explaining it further will not 
provide additional value.  

 We agree that this is 
confusing.  We will 
review it again.   

LeRoy Patterson, GCPD    

3 110-111 T While ADI “does not affect the tie 
line meters as an actual amount 
of energy transfer” in the scan 
cycle timeframe, ADI does cause 
the inadvertent flow associated 
with non-zero ACE contributing to 
Tie Line meter flow to persist 
beyond the normal AGC 
timeframe for reducing ACE 
magnitude. Considering a non-
zero ACE may be caused or 
worsened by load trends, ADI 
may result in perpetuating a BA’s 
mismatched generation and load 
balance, resulting in significant, 
sustained, and unwanted 

 ADI adjustments are 
limited and are designed 
to reduce unit 
movement.  If the 
sustained tie line loadings 
become problematic, the 
RC or participating BAs 
may immediately stop 
the adjustment.    
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inadvertent flow that affects 
energy transfer. Before the new 
BAL-001 became effective, ADI 
would result in energy transfers 
compared to AGC operation 
without an ADI adjustment.  

4 133 E TO should be TOP since TOP is the 
acronym used in Section 
“Applicability” to reference a 
Transmission Operator rather 
than a Transmission Owner (TO). 

 We agree and will make 
the changes.   

4 137-148 T Line 141 BAs use transmission for 
ADI although they do not acquire 
transmission service or else OP6 
would not be necessary. Further, 
an individual BA’s ADI flow is not 
zero, typically, even though ADI in 
total is a “net zero” flow. If this 
were not true, then there would 
be no impetus to cap or limit ADI 
amounts. No other sector gets to 
use transmission without 
reserving its use on these terms. 
Hence, ADI creates a “special 
case” use of transmission. While 

 ADI influences ACE 
without affecting 
transmission because it is 
directly added to ACE.  
This reduces generation 
movement and frequency 
variation.   
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ADI transmission use may be 
justifiable, the “net zero”, capped 
use, and disabled when necessary 
arguments are not persuasive. 
Other transmission users would 
gladly comply with these 
restrictions to use transmission 
without a reservation, but they 
are not allowed, which should 
cause concern from “open 
access” transmission providers.  

4 150-153 T I agree with the assertions made 
in this paragraph. However, 
certain large entities in WECC and 
the Eastern Interconnections 
appear to have ACE values that 
do not meet the stated conditions 
(random, normally distributed, 
and/or with a mean of zero). 
Perhaps ADI participants should 
be required to provide a couple 
years of ACE data showing these 
three conditions are met before 
they are allowed to participate in 
ADI. This is especially important 

Add an OP# - BAs desiring to 
participate in ADI must submit two 
(or more) years of ACE data with 
analysis showing their ACE is 
random, normally distributed, and 
with a mean near zero.  

This is a decision the 
NERC RS or NERC ORS 
could require during their 
review before 
implementation.   
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with the new BAL-001 (BAAL) 
requirement. 

5 161-176 T The language used in Section 
“Within Hour Assessments” 
advocates actions that violate 
existing approved requirements. 
A NERC guideline should not 
advocate such actions. 

ADI adjusts ACE. Therefore, to 
calculate ACE per NERC 
standards, ADI must be 
accounted as a change to at least 
one term used to calculate ACE. 
Hence, ADI must modify either 
NIS, NIA, IME, or ATEC (if it 
applies) since modifying the 
frequency term is not logical.  

Realistically, the logical terms to 
adjust would be NIS or NIA. The 
guideline should specify ACE-
related terms that can be used to 
modify ACE to ensure consistency 
among participants. While it may 
not overtly violate a requirement, 
IME is only to be used to correct 

A new section or a new OP# should 
be added to specify that participants 
implementing ADI must treat it as 
either a dynamic schedule or as a 
pseudo-tie to ensure ACE is 
calculated per requirements. 

ADI is a dynamic transfer. Section 
“Within Hour Assessments” must be 
changed to recognize that 
participants must follow 
requirements associated with 
dynamic transfers. If ADI is 
implemented as supplemental 
regulation, then it must follow those 
requirements. If it is implemented 
as a pseudo-tie, then it must be 
included in BAL-003 calculations as 
any other pseudo-tie is required to 
be included.  

We will recommend the 
definition of ACE include 
an ADI adjustment term.   
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for known meter inaccuracies. 
Similarly, ATEC has requirements 
regarding how it must be 
calculated. 

However, if NIS or NIA is used, 
then other NERC standards 
mandate how these terms can be 
used, how they must be reported, 
and how they can be used in 
other calculations.  

In Sections “End-of-Hour 
Settlements” and “Within Hour 
Assessments”, use of NIS or NIA 
will drive language in both 
sections. Use of NIS or NIA will 
drive tagging requirements also, 
although it may not be possible to 
use these terms without a 
transmission reservation. 

5 178-187 T Section “ADI Implementation 
Mechanics and Controls 
Summary” (pg 4, lines 120-160) 
appears to be operating 
principles associated with ADI 

 Not sure what you are 
after.   
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and should be merged into the 
OP list.  

Shelby Wade, LG&E and KU    

2 50-70 Technical The Relevant Definitions from the 
NERC Glossary section on pages 2 
and 3 of the Area Control Error 
Diversity Interchange (ADI) 
Process document should be 
simplified to a list of terms and 
reference NERC’s Glossary of 
Terms rather than providing 
definitions.  The definitions 
provided in the ADI document are 
inconsistent with the Glossary of 
Terms.  Unless these terms are 
being redefined in the ADI 
document, confusion is created 
and compliance concerns arise 
due to the inconsistencies in 
definitions between the ADI 
document and the Glossary of 
Terms.  Furthermore, referencing 
NERC’s Glossary of Terms rather 
than providing definitions in the 
ADI document will eliminate the 

Relevant Terms from the NERC 
Glossary 

Relevant terms which are defined in 
the NERC Glossary of Terms Used in 
NERC Reliability Standards are listed 
here: 

 Area Control Error (ACE) 

 Dynamic Transfer 
o Dynamic Schedule 
o Pseudo-Tie 

 Inadvertent Interchange 

 Regulating Reserve 

 Supplemental Regulation 
Service 

Note that a definition for ADI does 
not exist within the glossary at this 
time, but a working definition is 
provided in the Basic ADI Operating 
Concepts section below. 

The definitions were 
removed and captilized 
terms are referenced to 
definitions scribed in the  
Glossary Of Terms Used 
in NERC Reliability 
Standards.   
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need to update this section in the 
future, eliminate duplication, and 
remove the possibility of error 
when restating definitions. 

 

David Banks, BPA    

1 32 E “This can yield benefits to the 
participating BAs.” 

BPA recommends removal of this 
statement. BPA believes that the 
benefits of ADI are implied in this 
Guideline, as seen on page 2, lines 
40, 41, and 44 of the Redline. 

We agree and will 
remove the words.   

1 38 E Add the word “solely” in between 
the words  be___an ACE 
exchange.  

BPA suggests the sentence should 
read "Eastern Interconnection ADI 
participants consider it to be 
supplemental regulation while, 
Western Interconnection ADI 
participants consider it to be 

solely an ACE exchange. 

 

Thank you, we will make 
the change.   

      

 



 
 

 

 

Reliability Guideline 
Area Control Error Diversity Interchange Process 
 

Applicability 
Balancing Authorities (BAs) 
 

For Information 
Transmission Operators (TOPS) 
Reliability Coordinators (RCs) 
 

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 unadjusted Area Control Error (ACE) values (ACE before, or without, 
adjustment by the ADI process) in order to develop ADI adjustment values to their ACE. When there is a 
diversity of algebraic sign among ADI participants’ unadjusted ACE, ADI adjustments are applied to yield 
ADI-adjusted ACE values that are closer to zero. 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 to be solely an ACE exchange. Balancing Authorities 
participating in ADI cite the following benefits as reasons for their participation: 

 Low cost and ease of implementation. 
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 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. 

 

Purpose 
The purpose of this reliability guideline is to address industry practices related to the usage of ADI.  
 

Relevant Definitions from the NERC Glossary 
Capitalized terms in this document are defined in the NERC Glossary of Terms Used in NERC Reliability 
Standards.  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.   
 

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 unadjusted 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 unadjusted ACE value differs in algebraic sign from at least one other participating 
Balancing Authority’s unadjusted 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.   

 
While ADI adjustment allocation methods may differ among the ADI implementations, two key features 
are that the 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’ 
unadjusted 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. 
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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.   
 
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.   
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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 implementation 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 

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 
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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, unadjusted 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 should 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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Reliability Guideline:   
Reliability Coordinator – Balancing Authorities – Transmission 
Operators Communication:  Area Control Error Diversity Interchange 
(ADI) process 
 
Applicability: 
Balancing Authorities (BA) 
Transmission Operators (TOP) 
Reliability Coordinators (RC) 
 

For Information: 
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 unadjusted Area Control Error (ACE) values (ACE before, or 



 

 

without, adjustment by the ADI process) in order to develop ADI adjustment values to their ACE. 
When there is a diversity of algebraic sign among ADI participants’ unadjustedraw 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 to be solely an 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. 

 

Purpose 

The purpose of this reliability guideline is to address industry practices related to the usage of ADI.  
 

Relevant Definitions from the NERC Glossary 

Capitalized terms in this document are defined in the NERC Glossary of Terms Used in NERC Reliability 
Standards. 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 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 unadjustedraw 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 unadjustedraw ACE value differs in algebraic sign from at 
least one other participating Balancing Authority’s unadjustedraw 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 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’ unadjusted 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.   
 



 

 

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 
implementation 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 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, unadjustedraw 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 should 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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Information Table 1 

Individual Commenter or Group Leader Contact Information 

Name:     

Entity Name:    

Telephone:    

E-mail:    

 

 

Information Table 2 

Select each NERC 

Region that you 
represent: 

Select each Industry Segment that you represent: 

 ERCOT 

 FRCC 

 MRO 

 NPCC 

 RFC  

 SERC 

 SPP 

 WECC 

 NA – Not Applicable 

 1 — Transmission Owners 

 2 — RTOs, ISOs 

 3 — Load-serving Entities 

 4 — Transmission-dependent Utilities 

 5 — Electric Generators 

 6 — Electricity Brokers, Aggregators, and Marketers 

 7 — Large Electricity End Users 

 8 — Small Electricity End Users 

 9 — Federal, State, and Provincial Regulatory or other Government Entities 

 10 — Regional Reliability Organizations and Regional Entities 

 NA – Not Applicable 
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Information Table 3 

Group Comments (Complete this page if comments are from a group.) 

Group Name:         

Additional Member Name Additional Member Entity 
Name 

Region(s) Segment(s) 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Entity 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

Salt River 
Project 

Salt River Project (SRP) supports the proposed modifications to the 
Operating Reserve Management Reliability Guideline, and has no 
additional comments. 

N/A The RS and its RWG thank the 
commenter for the support. 

Bonneville 
Power 
Administra
tion 

The Guideline states that frequency responsive reserve that should be 
available in addition to planned “Regulating and Contingency Reserve.”  

BPA does not agree that frequency responsive reserves are separate 
from regulating reserve. A BA will have a regulating obligation applied to 
its ACE through the frequency Bias term of ACE.  Because frequency 
responsive reserve is “An amount of reserve automatically responsive to 
locally sensed frequency deviation,” the deviation could be sudden, 0-10 
seconds or over a period of time greater than 10 seconds. A BA could be 
deploying frequency responsive reserves due ongoing under/over 
generation in another BA, despite it not being an applicable Bal-003 
event. The frequency bias term of ACE serves two functions, 

•          If it matches actual frequency response capability in the BA then it 
will negate the automatic change of MW’s in the NIA term,  

Restructure the guideline to state that 
frequency responsive reserve are a 
subset of regulating reserves, realizing 
that frequency responsive reserves will 
be deployed as contingency reserve 
during an internal Balancing Contingency 
Event. Restructure the document to not 
discretize between regulating and 
frequency responsive reserves. Instead 
clarify the overlap between the two 
recognizing the importance of frequency 
regulation. 

The RS and its RWG thank the 
commenter for the comment.  The 
reference noted speaks to day-
ahead, day of, and hour prior 
planning for adequate reserves, 
including planned frequency 
responsive reserve.  We believe the 
edits in response to specific 
comments will help to address the 
interplay of reserves and recognize 
the importance noted. 
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Entity 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

And prevent any counteracting of frequency response through 
regulation. 

•          However, if there is not any actual frequency response in the BA 
at the time, then it will place the obligation in the BA’s ACE, and the BA 
will regulate for the change in frequency based on the implementation 
of BAAL in their control system. 

BPA does agree with the Guideline that frequency responsive reserve 
should be considered separate from contingency reserve since a 
frequency deviation could occur with or without a Balancing Contingency 
Event. However, for an internal Balancing Contingency event, the 
frequency response will automatically be counted toward meeting the 
Balancing Contingency event since it will help to move the entities ACE 
toward zero. 

In conclusion, a BA has an obligation for helping to arrest a frequency 
decline and sustain that response for up to 15 minutes after an event. If 
that event is within its BA or RSG area, the frequency responsive 
reserves will be deployed as contingency reserve. If the event is outside 
of the BA or RSG then then frequency responsive reserve will be 
deployed as regulating reserve. 

Manitoba 
Hydro 

Section V.d states:  “Daily resource commitment plans should include 
considerations to provide frequency responsive reserve throughout the 
day. In real-time operations, responsible entity operators should monitor 
their frequency responsive reserve levels in much the same way that 
Contingency and Regulating Reserve are monitored.” 
 
At this time, there is no requirement for telemetry to provide status of 
governors or droop settings in real time.  How are utilities and RTOs 
expected to measure frequency response and the adequate level of 
frequency reserve in real time?  Will auditors expect real-time 
measurements?  Without real-time measurements, how does the 

No suggested wording change because 
the intent of the statement is unclear.   

The RS and its RWG thank the 
commenter for the comment.  This 
guideline is provided to recommend 
good practices; it is not intended to 
set compliance measurements nor 
provide compliance guidance, nor 
are there any expectations set.   
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Entity 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

guideline development team anticipate meeting the statements in V.d.  
Is the draft guideline introducing a requirement for real-time 
measurement through the “back door”? 

Louisville 
Gas and 
Electric 
Company 
and 
Kentucky 
Utilities 
Company 

On page two, the Operating Reserve Management Reliability Guideline 
recommends several components that an effective Operating Reserve 
program should address, one of those being Frequency Responsive 
Reserve.  The NERC Glossary of Term’s definition of Operating Reserve 
consists of spinning and non-spinning reserve; it does not include 
Frequency Responsive Reserve.   

 

 

Per the NERC Glossary definition of 
Operating Reserve, Frequency 
Responsive Reserve is unrelated to 
Operating Reserve, thus it should be 
removed from the Operating Reserve 
Management Reliability Guideline 
entirely.  A separate reliability guideline 
should be created for Frequency 
Responsive Reserves as this would 
eliminate any ambiguity between the 
requirements for Frequency Responsive 
Reserves and Operating Reserves.  An 
additional benefit of creating a separate 
reliability guideline for Frequency 
Responsive Reserves is that it would be 
easier for the public to locate a specific 
reliability guideline for frequency 
response if the information is not buried 
within another topic’s reliability 
guideline.  

 

 

 

 

The RS and its RWG thank the 
commenter for the comment.  The 
proposed change to separate 
Frequency Responsive Reserve into 
a separate guideline was originally 
considered.  Given that the guideline 
is intended to address all Operating 
Reserves and the interaction in 
response to a BCE (including the use 
of several types of reserves) led to 
the inclusion here. 

There are other components noted 
that are not explicitly included in the 
definition of Operating Reserve.  The 
definition does reference regulation, 
and Frequency Responsive Reserve 
as described in this guideline does 
provide Frequency Regulation. 
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Entity 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 
Entity 

Page 

Numbe
r 

Line 

Numbe
r 

Type of 
Comment 

(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment 

submitted 

Bonnevill
e Power 
Administ
ration 

4 130-134 Editorial Earlier guidance to keep reserves 
separate: 

the last two lines on the page; it reads 
“Reserves set aside as frequency 
responsive reserve should not be 
included in the available minimum 
Contingency Reserve amounts in 
Interconnections composed of more 
than one responsible entity, because 
at any given time, they may be 
deployed and unavailable to meet the 
reliability requirements associated 

Restructure the guideline to state that 
frequency responsive reserve are a 
subset of regulating reserves, realizing 
that frequency responsive reserves will 
be deployed as contingency reserve 
during an internal Balancing Contingency 
Event. Restructure the document to not 
discretize between regulating and 
frequency responsive reserves. Instead 
clarify the overlap between the two 
recognizing the importance of frequency 
regulation. 

The RS and its RWG thank 
the commenter for the 
comment.  As noted in the 
Purpose, the document 
provides guidance “for 
management of the 
Operating Reserve types by 
dividing them into individual 
components to provide 
visibility and accountability”.  
In the planning window (day-
ahead, day of, hour prior), 
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Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 
with Contingency Reserve.” accounting for the reserves 

separately insures that 
needs for them have been 
addressed.  In real time 
operations, the use of the 
various reserves are often 
mixed (“different reserves 
may be difficult to separate 
in actual operation”) to meet 
the reliability needs.  

Bonnevill
e Power 
Administ
ration 

6 186-187 Editorial Earlier guidance to keep reserves 
separate: 

It reads, “Planned frequency 
responsive reserve (day-ahead, day of 
and hour prior) should be available in 
addition to planned Regulating and 
Contingency Reserve.”    

Restructure the guideline to state that 
frequency responsive reserve are a 
subset of regulating reserves, realizing 
that frequency responsive reserves will 
be deployed as contingency reserve 
during an internal Balancing Contingency 
Event. Restructure the document to not 
discretize between regulating and 
frequency responsive reserves. Instead 
clarify the overlap between the two 
recognizing the importance of frequency 
regulation. 

The RS and its RWG thank 
the commenter for the 
comment.  As noted in the 
Purpose, the document 
provides guidance “for 
management of the 
Operating Reserve types by 
dividing them into individual 
components to provide 
visibility and accountability”.  
In the planning window (day-
ahead, day of, hour prior), 
accounting for the reserves 
separately insures that 
needs for them have been 
addressed.  In real time 
operations, the use of the 
various reserves are often 
mixed (“different reserves 
may be difficult to separate 
in actual operation”) to meet 
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Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 
the reliability needs.  

Bonnevill
e Power 
Administ
ration 

6 214 Technical The guideline suggests a methodology 
for calculating the responsible entity’s 
FRR target.  This methodology 
includes the MDF (Maximum Delta 
Frequency) 

 The RS and its RWG thank 
the commenter for the 
comment.  The MDF is used 
to provide a conservative 
(historical worst case) value. 

Bonnevill
e Power 
Administ
ration 

7 217-218 Editorial Error in text: 

“The responsible entity’s initial 
frequency responsive reserve target is 
{10 * 15.2 * 0.449} or 67.48 MW.”  
The correct solution to the math 
problem is 68.25 MWs, not the 67.48 
that is shown. 

Correct this math error The RS and its RWG thank 
the commenter for the 
comment.  The error has 
been corrected. 

Bonnevill
e Power 
Administ
ration 

7 220-224 Technical The guideline suggests a methodology 
for calculating the responsible entity’s 
FRR target.  This example does not 
take into account sales of transferred 
frequency response. 

Add the concept of transferred 
frequency response to this example. 

The RS and its RWG thank 
the commenter for the 
comment.  The transfer of 
frequency response is 
addressed later in the 
document (subsection c., 
lines 235-243). 

Bonnevill
e Power 
Administ
ration 

7 222-224 Editorial The guideline suggests a methodology 
for calculating the responsible entity’s 
FRR target.  After suggesting the 
methodology, the section gives carte 
blanch to deviate from the calculation 
without any guidance.   

“The responsible entity also may 

Remove the language:  

“The responsible entity also may choose 
to perform a risk analysis in determining 
the level of frequency responsive reserve 
that assures compliance at an acceptable 
cost.” 

The RS and its RWG thank 
the commenter for the 
comment.  The guideline is 
not intended to be so 
prescriptive, so the 
statement provides the 
latitude to an entity to use a 
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Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 
choose to perform a risk analysis in 
determining the level of frequency 
responsive reserve that assures 
compliance at an acceptable cost.” 

This line detracts from the already 
voluntary code of practice suggested 
by the guideline. BA’s could meet the 
BASL-003 standard in a variety of 
unreliable but cost effective ways. 

This may be less of a suggestion to the 
Operating Reserves Management 
guidelines and more of a suggested 
change to BAL-003; but is seems if 
BAL-003 had to be met with a higher 
probability, then it would simply be 
incumbent upon the responsible 
entity to carry sufficient FRR to meet 
the standard at the given probability 
(similar to BAL-001). 

 different method, 
recognizing that compliance 
must still be met. 

Bonnevill
e Power 
Administ
ration 

8 251-258 Editorial Further guidance suggesting the 
separation of reserves: 

“If a responsible entity experiences a 
frequency deviation in conjunction 
with a Balancing Contingency Event, 
frequency responsive reserve will 
normally be restored when 
Contingency Reserve has been 
deployed in response to the Balancing 
Contingency Event.  There may at 

Restructure the guideline to state that 
frequency responsive reserve are a 
subset of regulating reserves, realizing 
that frequency responsive reserves will 
be deployed as contingency reserve 
during an internal Balancing Contingency 
Event. Restructure the document to not 
discretize between regulating and 
frequency responsive reserves. Instead 
clarify the overlap between the two 
recognizing the importance of frequency 

The RS and its RWG thank 
the commenter for the 
comment.  As noted in the 
Purpose, the document 
provides guidance “for 
management of the 
Operating Reserve types by 
dividing them into individual 
components to provide 
visibility and accountability”.  
In the planning window (day-
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Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 
times be circumstances in which this 
is not the case.  The key difference 
between this and the non-contingent 
case is whether Contingency Reserve 
has been deployed.  During a 
Balancing Contingency Event, it may 
not be possible to restore frequency 
responsive reserve from previously 
designated resources until 
Contingency Reserve has been 
deployed (a key reason that reserves 
are additive).”    

regulation. ahead, day of, hour prior), 
accounting for the reserves 
separately insures that 
needs for them have been 
addressed.  In real time 
operations, the use of the 
various reserves are often 
mixed (“different reserves 
may be difficult to separate 
in actual operation”) to meet 
the reliability needs.  

Bonnevill
e Power 
Administ
ration 

 9 304-308 Editorial The guideline states:  

“Scheduling energy from an Adjacent 
Balancing Authority to aid recovery 
need not constitute a reserve sharing 
provided the transaction is ramped in 
over a period the supplying party 
could reasonably be expected to load 
generation…” then goes on to say “If 
the transaction is ramped in more 
quickly (e.g., between zero and ten 
minutes) then, for the purposes of 
BAL-002-2, the Balancing Authority 
Areas become a RSG.” 

This comment is not true, the sale of 
capacity tags do not equate to a RSG. 
A RSG is a NERC registered entity. 

 

Strike or clarify the language: 

“If the transaction is ramped in more 
quickly (e.g., between zero and ten 
minutes) then, for the purposes of BAL-
002-2, the Balancing Authority Areas 
become a RSG.”  

The RS and its RWG thank 
the commenter for the 
comment.  There are certain 
RSGs that function in this 
manner (see BAL-002-2 
Applicability 4.1.1.1).  The 
statement has been 
modified to clarify that. 
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Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 

Bonnevill
e Power 
Administ
ration 

10 365-368 Editorial Section VII.b reads as a cut and paste 
guideline, into an existing guideline. 
For example, on page 11, the 
guideline references itself: 

“Lastly, recommended practices for 
the management of an appropriate 
mix of Operating Reserve, including 
frequency-responsive reserve, can be 
found in the Operating Reserve 
Management Reliability Guideline. 
That guideline also includes 
recommended characteristics to be 
included in an FRSG agreement.” 

Edit section to blend with entire 
document, remove language referencing 
the document to itself. 

The RS and its RWG thank 
the commenter for the 
comment.  This section was 
originally planned to be a 
stand-alone guideline.  The 
noted sentences are 
removed and modifications 
made to blend with the 
entire document. 

Bonnevill
e Power 
Administ
ration 

13 483-486 Technical The guideline states  

“The second step in the recovery 
process is to return frequency to its 
normal range. Again in most 
circumstances, for small imbalances, 
this is usually accomplished by 
applying frequency responsive reserve 
or Regulating Reserve, and the 
timeliness of the recovery is governed 
by the CPS1 portion of BAL-001-2.” 

There are a couple of issues with this 
statement. First, frequency responsive 
reserve arrests frequency, and does 
not recover frequency. Second, CPS1 
is a long term metric and does not 
come into play in this time frame. It 

Clarify what is meant by this section or 
change the language in this section to: 

“The second step in the recovery process 
is to return frequency to its normal 
range. Again in most circumstances, for 
small imbalances, this is usually 
accomplished by applying frequency 
responsive reserve or Regulating 
Reserve, and the timeliness of the 
recovery is governed by (DCS BAL-002, or 
BAAL the CPS1 portion of BAL-001-2.)” 

 

The RS and its RWG thank 
the commenter for the 
comment.  For small 
imbalances, the response to 
locally sensed frequency 
deviations (for resources 
with no deadband) is 
actually use of frequency 
response reserve and is 
subsequently supported by 
AGC.  The wording regarding 
CPS1 is modified to address 
that concern. 
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Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 
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would be more accurate to talk about 
the 30 min BAAL limit. 

Bonnevill
e Power 
Administ
ration 

14 505-507 Editorial This verbiage suggests that the 
reserves may be co-mingled.  The 
intent of the statement is not clear.  Is 
it suggesting that set aside reserves 
may be used for multiple purposes?  It 
seems the document needs to clarify 
between hold reserves and the 
deployment of reserves. 

“…the Operating Reserve components 
– frequency responsive reserve, 
Regulating Reserve and Contingency 
Reserve – do not function in isolation 
but are always interacting and are 
often used in conjunction with one 
another.” 

Restructure the guideline to state that 
frequency responsive reserve are a 
subset of regulating reserves, realizing 
that frequency responsive reserves will 
be deployed as contingency reserve 
during an internal Balancing Contingency 
Event. Restructure the document to not 
discretize between regulating and 
frequency responsive reserves. Instead 
clarify the overlap between the two 
recognizing the importance of frequency 
regulation. 

The RS and its RWG thank 
the commenter for the 
comment.  As noted in the 
Purpose, the document 
provides guidance “for 
management of the 
Operating Reserve types by 
dividing them into individual 
components to provide 
visibility and accountability”.  
In the planning window (day-
ahead, day of, hour prior), 
accounting for the reserves 
separately insures that 
needs for them have been 
addressed.  In real time 
operations, the use of the 
various reserves are often 
mixed (“different reserves 
may be difficult to separate 
in actual operation”) to meet 
the reliability needs.  In 
contrast to previous sections 
with the same comment, this 
section of the guideline 
deals with real-time 
operations and recognizes 
the overlap noted. 



 

Official Comment Form – Reliability Guideline: Operating Reserve Management 16 

Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 

Bonnevill
e Power 
Administ
ration 

15 543-544 Editorial This verbiage suggests that the 
reserves may be co-mingled.  The 
intent of the statement is not clear.  Is 
it suggesting that set aside reserves 
may be used for multiple purposes?  It 
seems the document needs to clarify 
between hold reserves and the 
deployment of reserves. 

 “Frequency responsive reserve will 
always be deployed automatically and 
coincidentally when Contingency 
Reserve needs to be deployed for a 
large contingency.” 

Restructure the guideline to state that 
frequency responsive reserve are a 
subset of regulating reserves, realizing 
that frequency responsive reserves will 
be deployed as contingency reserve 
during an internal Balancing Contingency 
Event. Restructure the document to not 
discretize between regulating and 
frequency responsive reserves. Instead 
clarify the overlap between the two 
recognizing the importance of frequency 
regulation. 

The RS and its RWG thank 
the commenter for the 
comment.  As noted in the 
Purpose, the document 
provides guidance “for 
management of the 
Operating Reserve types by 
dividing them into individual 
components to provide 
visibility and accountability”.  
In the planning window (day-
ahead, day of, hour prior), 
accounting for the reserves 
separately insures that 
needs for them have been 
addressed.  In real time 
operations, the use of the 
various reserves are often 
mixed (“different reserves 
may be difficult to separate 
in actual operation”) to meet 
the reliability needs.  In 
contrast to previous sections 
with the same comment, this 
section of the guideline 
deals with real-time 
operations and recognizes 
the overlap noted. 

Bonnevill
e Power 

15-17 517-655 Editorial 
Beginning with the 3rd paragraph:  
This section gets into a discussion 
regarding the overlapping nature of 

Restructure the guideline to state that 
frequency responsive reserve are a 

The RS and its RWG thank 
the commenter for the 
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Administ
ration 

reserves:  specifically regulating and 
frequency response.  This discussion is 
confusing and in conflict with the first 
half of the document’s guidance 
which appears to suggest discretizing 
the reserves. 

subset of regulating reserves, realizing 
that frequency responsive reserves will 
be deployed as contingency reserve 
during an internal Balancing Contingency 
Event. Restructure the document to not 
discretize between regulating and 
frequency responsive reserves. Instead 
clarify the overlap between the two 
recognizing the importance of frequency 
regulation. 

comment.  As noted in the 
Purpose, the document 
provides guidance “for 
management of the 
Operating Reserve types by 
dividing them into individual 
components to provide 
visibility and accountability”.  
In the planning window (day-
ahead, day of, hour prior), 
accounting for the reserves 
separately insures that 
needs for them have been 
addressed.  In real time 
operations, the use of the 
various reserves are often 
mixed (“different reserves 
may be difficult to separate 
in actual operation”) to meet 
the reliability needs.  In 
contrast to previous sections 
with the same comment, this 
section of the guideline 
deals with real-time 
operations and recognizes 
the overlap noted. 

AZPS 5 140 E Section b. says “during the five 
aforementioned conditions”.  We 
assume you mean the conditions cited 
on page 2 (three pages earlier).  It 
took a while to even discern this is 

Either restate the conditions or better 
cite which ones you mean or where they 
are located in the document.   

The RS and its RWG thank 
the commenter for the 
comment.  The reference is a 
vestige from previous drafts.  
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what we believe is meant.   The errant phrase is deleted. 

AZPS 10 372 E "arrangement" should be changed to 
"arrangements". 

…so those arrangements are not 
addressed by this guideline. 

The RS and its RWG thank 
the commenter for the 
comment.  The correction 
has been made. 

Southwe
st Power 
Pool, Inc. 

2  Technical The SPP Standards Review Group 
recommends that the Technical 
Committee consider adding the term 
‘Frequency Responsive Reserve’ and 
its definition into the NERC Glossary 
of Terms.  

 The RS and its RWG thank 
the commenter for the 
comment.  An SDT has been 
formed to address changes 
to BAL-003 and it is 
anticipated that the term 
may be added (or revised) by 
that SDT. 

Southwe
st Power 
Pool, Inc. 

4  Technical The SPP Standards Review Group 
recommends that the Technical 
Committee remove the definition to 
the term ‘Most Severe Single 
Contingency’ from the guideline. The 
term and its definition are already 
located in the NERC Glossary of 
Terms.  

 The RS and its RWG thank 
the commenter for the 
comment.  Although added 
to the Glossary, the effective 
date is 1/1/18, so the 
definition cannot yet be 
removed. 

Southwe
st Power 
Pool, Inc. 

11 409 Editorial The SPP Standards Review Group 
recommends that the Technical 
Committee revise the term ‘BAS’ to 
reflect the correct term ‘BAs’ as 
shown throughout the document to 
promote consistency.    

 The RS and its RWG thank 
the commenter for the 
comment.  The typo has 
been corrected. 
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Southwe
st Power 
Pool, Inc 

13 466 Editorial The SPP Standards Review Group 
request clarity on why the term 
‘frequency responsive reserve’ is not 
capitalized throughout the document.  

 The RS and its RWG thank 
the commenter for the 
comment.  The term is not 
capitalized because 
‘frequency responsive 
reserve’ is not a defined 
term in the Glossary.  This 
document will require an 
errata change if/when the 
term is added. 

Southwe
st Power 
Pool, Inc 

12 431 Editorial  The SPP Standards Review Group 
proposes that this line should read as 
follows: “Members of an FRSG should 
consider including such provisions in 
their organizational documents.” 

 The RS and its RWG thank 
the commenter for the 
comment.  The typo has 
been corrected. 

Louisville 
Gas and 
Electric 
Company 
and 
Kentucky 
Utilities 
Company 

2 57 Technical Frequency Responsive Reserve is 
defined on page two of the Operating 
Reserve Management Reliability 
Guideline.  Frequency Responsive 
Reserve is not a defined term in 
NERC’s Glossary of Terms.  As 
currently defined in the Operating 
Reserve Management Reliability 
Guideline (and as generally discussed 
within the Guideline), Frequency 
Responsive Reserve is portrayed as 
something that can be measured or 
quantified in the same way as 
operating reserves, which is not the 

Frequency Responsive Reserve is not a 
defined term in NERC’s Glossary of Terms 
and should not be defined in a reliability 
guideline. 

The RS and its RWG thank 
the commenter for the 
comment.  We disagree with 
the commenter.  The 
provision of a definition is 
needed to identify that 
which is needed to provide 
Frequency Response. 
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case. 

Louisville 
Gas and 
Electric 
Company 
and 
Kentucky 
Utilities 
Company 

4 138 Technical Most Severe Single Contingency 
(MSSC) is defined on page four of the 
Operating Reserve Management 
Reliability Guideline. 

The Most Severe Single Contingency 
(MSSC) definition on page four should be 
simplified by referencing the NERC 
Glossary of Terms, rather than by 
providing the definitions within the 
Operating Reserve Management 
Reliability Guideline itself.  Incorporating 
the definition by referencing NERC’s 
Glossary of Terms would eliminate the 
need to update this section of the 
Guideline in the future, eliminate 
duplication, and remove the possibility of 
error when restating definitions. 

 

The RS and its RWG thank 
the commenter for the 
comment.  Although added 
to the Glossary, the effective 
date is 1/1/18, so the 
definition cannot yet be 
removed. 

Louisville 
Gas and 
Electric 
Company 
and 
Kentucky 
Utilities 
Company 

10 365-368 Editorial The statements: “Lastly, 
recommended practices for the 
management of an appropriate mix of 
Operating Reserve, including 
frequency-responsive reserve, can be 
found in the Operating Reserve 
Management Reliability Guideline.  
That guideline also includes 
recommended characteristics to be 
included in an FRSG agreement.” 
should be deleted from the Operating 
Reserve Management Reliability 
Guideline.  Referring the reader back 
to itself is circular and potentially 

Delete, “Lastly, recommended practices 
for the management of an appropriate 
mix of Operating Reserve, including 
frequency-responsive reserve, can be 
found in the Operating Reserve 
Management Reliability Guideline.  That 
guideline also includes recommended 
characteristics to be included in an FRSG 
agreement.” 

The RS and its RWG thank 
the commenter for the 
comment.  The noted 
sentences are removed. 



 

Official Comment Form – Reliability Guideline: Operating Reserve Management 21 

Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 
confusing.   

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       



 

Official Comment Form – Reliability Guideline: Operating Reserve Management 22 

Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       



 

Official Comment Form – Reliability Guideline: Operating Reserve Management 23 

Entity 

Page 
Numbe

r 

Line 
Numbe

r 

Type of 

Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment 

submitted 

       

       

       

       

       

       

       

       

 



 
 

 

 

Reliability Guideline: 
Operating Reserve Management  
 
Preamble:  

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.   
  
Purpose:  

This Reliability Guideline is intended to provide recommended practices for the management of an 
appropriate mix of Operating Reserve, as well as readiness to respond to loss of load events.  It also provides 
guidance with respect to the management of Operating Reserve required to meet the NERC Reliability 
Standards.   
The Reliability Guideline applies primarily to Balancing Authorities (BAs) or, as appropriate, [Contingency] 
Reserve Sharing Groups, Regulation Reserve Sharing Groups, or Frequency Response Sharing Groups.  For 
ease of reference, this guideline uses the common term “responsible entity” for these entities, and allows 
the readers to make the appropriate substitution applying to them when participating or not in various 
groups. 
 
Reserve planning has been practiced for a long time by NERC operating entities, dating back to Policy 1 of 
NERC’s Operating Policies.  This Reliability Guideline guides responsible entities toward the best practices 
for management of the Operating Reserve types by dividing them into individual components to provide 
visibility and accountability.  While the incorporation of guideline practices is strictly voluntary, reviewing, 
revising, or developing a process using these practices is highly encouraged to promote and achieve 
reliability for the BES. 
 

                                                      
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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Assumptions:  

A. NERC as the FERC certified ERO2 is responsible for the reliability of the BES and has a suite of tools 
to accomplish this responsibility, including but not limited to: lessons learned, reliability and security 
guidelines, assessments and reports, the Event Analysis program, the Compliance Monitoring and 
Enforcement Program and mandatory NERC Reliability Standards.   

B. Each entity as registered in the NERC compliance registry is responsible and accountable for 
maintaining reliability and compliance with the mandatory standards to maintain the reliability of 
the BES. 

C. Entities should review this Reliability Guideline in detail in conjunction with the periodic review of 
their internal processes and procedures and make any needed changes to their procedures based 
on their system design, configuration and business practices.  

 
Guideline Details: 

An effective Operating Reserve program should address the following components:  (I) Management Roles 
and Expectations; (II) System Operator Roles; (III) Regulating Reserve; (IV) Contingency Reserve; (V) 
frequency responsive reserve; (VI) capability to respond to large loss-of-load events; (VII) Reserve Sharing 
Groups; and (VIII) Operating Reserve Interaction.  Each individual component should address (1) Safety; (2) 
Processes and Procedures; (3) Evaluation of any issues or problems along with solutions; (4) Testing; (5) 
Training; and (6) Communications.  These provisions and activities together will be referred to as the 
Operating Reserve program. 
 

Definition: 
Frequency Responsive Reserve: An amount of reserve automatically responsive to locally sensed 
frequency deviation. 

 
Each responsible entity should evaluate the total reserve needed to meet its obligations under NERC 
Reliability Standards, namely regulating, contingency and frequency responsive reserve.  Given the different 
reserves may be difficult to separate in actual operation, the system operator will need an understanding 
of the quantity of each type of reserve required.  Each responsible entity should consider the types of 
resources and the associated portion of their capacity capable of reducing the Balancing Authority’s Area 
Control Error in either direction in response to each of the following: 

1.  Frequency deviations, 

2.  A Balancing Contingency Event,  

3.  Events associated with Energy Emergency Alert 2, 

4.  Events associated with Energy Emergency Alert 3, and 

5.  Large loss-of-load event. 

                                                      
2 http://www.ferc.gov/whats-new/comm-meet/072006/E-5.pdf  

http://www.ferc.gov/whats-new/comm-meet/072006/E-5.pdf
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I. Management Roles and Expectations 
Management plays an important role in maintaining an effective Operating Reserve program.  The 
management role and expectations below provide a high-level overview of the core management 
responsibilities related to each Operating Reserve program.  The management of each responsible 
entity should tailor these roles and expectations to fit within its own structure. 

 Set expectations for safety, reliability, and operational performance. 

 Assure that an Operating Reserve program exists for each responsible entity and is current. 

 Provide annual training on the Operating Reserve program and its purpose and requirements. 

 Ensure the proper expectation of Operating Reserve program performance. 

 Share insights across industry associations. 
 

II. System Operator Roles  

 Participate in appropriate System Operator training. 

 Ensure the Operating Reserve information is always current. 

 Conduct an evaluation of the effectiveness of the Operating Reserve program and incorporate 
lessons learned. 

 Implement the Operating Reserve program in Real-time. 
 

III. Regulating Reserve 
The responsible entity’s balance between demand, supply (generation minus metered interchange) and 
frequency support is measured by its Area Control Error (ACE).  Because changes in supply and demand 
cannot be predicted precisely, there will be a mismatch between them, resulting in a non-zero ACE. 
 
Each responsible entity should have a documented Regulating Reserve process ensuring the responsible 
entity has sufficient capacity to meet the performance requirements of BAL-001-2.  The process should 
include at a minimum: 

1. A method for determining its regulating needs.  This method should take into account the entity’s 
generation mix, type of load, the variability in both generation and load, and the probability of 
extreme influences such as weather. 

2. Types of resources and the portion of their capacity that can be made available for regulation.  The 
responsible entity should have resources that will respond to the entity’s need to balance supply 
and demand to meet the performance requirements of NERC Reliability Standards. 

3. The responsible entity should incorporate into its regulating needs consideration of contractual 
arrangements such as exports and imports.  Changes to contractual arrangements should be 
assessed and accounted for in the responsible entity’s ability to respond and meet the 
performance requirements. 
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4. The responsible entity should evaluate its planned Regulating Reserve (based on changing system 
conditions, such as the current load, forecast errors, and generation mix) needs over the operating 
time horizon and gauge its ability to meet its Regulating Reserve needs on at least an hourly basis. 

5. The responsible entity should plan and implement its ability to restore its Regulating Reserve as 
needed.  This may include the ability to restore Regulating Reserve in either direction. 

6. The responsible entity’s Regulating Reserve process should include a method whereby its 
Regulating Reserve is not included in another responsible entity’s Operating Reserve (Regulating, 
Contingency, or frequency responsive reserve) policy. 
 

IV. Contingency Reserve 
When a responsible entity experiences an event, i.e., loss of supply or significant scheduling problems, 
which can cause frequency disturbances, it should be able to adjust its resources in such a manner to 
assure its ACE recovers in accordance with the requirements of the applicable Reliability Standards. 

1. Responsible entity’s Contingency Reserve need: 

In order for responsible entities to meet the requirements of the NERC Reliability Standards they 
need to identify their Most Severe Single Contingency (MSSC) to determine their base Contingency 
Reserve.  Because there is no forgiveness for this minimum amount of Contingency Reserve not 
deployed when called upon, additional amounts could be considered based on the individual 
entity’s risk analyses.  To be effective, Contingency Reserve should be able to be deployed 
(including activation or communication needs) to meet the Contingency Event Recovery Period for 
Balancing Contingency Events.  Reserve set aside as frequency responsive reserve should not be 
included in the available minimum Contingency Reserve amounts in Interconnections composed of 
more than one responsible entity, because at any given time, they may also be deployed and 
unavailable to meet the reliability requirements associated with Contingency Reserve.  
Additionally, an appropriate mix and coordination of frequency responsive reserve and 
Contingency Reserve should be considered to ensure that the responsible entity has the ability to 
respond to frequency events on the Interconnection as well as in its own Balancing Authority Area, 
in accordance with all NERC and Regional standards.  

 

Definition:  
Most Severe Single Contingency (MSSC): The Balancing Contingency Event, due to a single contingency 
identified using system models maintained within the Reserve Sharing Group (RSG) or a Balancing 
Authority’s area that is not part of a Reserve Shaing Group, that would result in the greatest loss 
(measured in MW) of resource output used by the RSG or a Balancing Authority that is not participating as 
a member of a RSG at the time of the event to meet Firm Demand and export obligation (excluding export 
obligation for which Contingency Reserve obligations are being met by the sink Balancing Authority). 

 

2. Many types of resources can be considered for use as Contingency Reserve provided they can be 
deployed within the appropriate timeframe.  As technology and innovations occur this list may 
continue to grow, but may include: 



 

Reliability Guideline: Operating Reserve Management 5 
Approved by the Operating Committee on December XX, 2017 

a. Unloaded/loaded generation 

b. Off-line generation 

c. Demand resources 

d. Energy Storage Devices 

e. Resources such as wind, solar, etc., provided any limitations are taken into account. 

3. Responsible entities should consider how their Contingency Reserve would be affected by 
interruption of schedules, taking into account the terms and conditions under which such energy 
schedules were arranged. 

Responsible entities that choose to use energy schedules to respond to a Balancing Contingency 
Event should take into account the terms and conditions under which such energy schedules were 
arranged and verify that they would not detract from a responsible entity's use of such schedules 
when meeting their Contingency Reserve requirements for Balancing Contingency Events. 

4. A prohibition against counting toward the responsible entity’s Contingency Reserve any capacity 
which is already included in another responsible entity’s Regulating, Contingency, or frequency 
responsive reserve policy. Special coordination may be required for resources that are dynamically 
transferred between multiple responsible entities. 

5. To assure a responsible entity has the ability to respond to a Balancing Contingency Event during 
Real-time, the responsible entity should plan for its available Contingency Reserve for the 
operating time horizon (Operations Planning, Same Day and Real-time Operations).  This time 
horizon could be multiple days to a review of the next hour's available reserve. The review should 
be flexible so that it can be updated to reflect changes in the amount of reserve available or the 
amount of reserve required. 

6. Responsible entities should consider developing some form of electronic reserve monitor, which 
would track resources available to provide the necessary response and the amount of capacity 
each could provide.  Many energy management systems (EMS) currently provide this type of 
feature for measuring the up and down ranges of their resources.  Care should be taken to 
recognize the up and down ranges on resources which have been made available by the purchase 
or sale of non-firm energy which may disappear during an event. 

7. In order for a responsible entity to meet the Contingency Reserve Restoration Period, pre-planning 
and training of System Operators may be required.  Actions such as the following may be 
considered: 

a. Verification of status/availability of additional resources 

b. Commitment of additional resources 

c. Implementation of demand resources, such as interruptible loads (usually pre-arranged 
contractually) 

d. Curtailment of recallable transactions 

e. Consider the effect of emergency schedules that end before recovery completion 
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8. The responsible entity should exercise prudent operating judgment in distributing Contingency 
Reserve, taking into account effective use of capacity in an emergency, time required to be 
effective, transmission limitations, and local area requirements. 

 
V. Frequency Responsive Reserve 

Each responsible entity should maintain an amount of resources available to respond to frequency 
deviations.  Planned frequency responsive reserve (day-ahead, day of and hour prior) should be 
available in addition to planned Regulating and Contingency Reserve.  For a responsible entity 
experiencing a frequency deviation, frequency responsive reserve would be deployed to arrest 
frequency change and remain deployed until frequency is returned to its normal range.  Although 
response is generally expected to come from on-line rotating machines, other resources (e.g., 
controllable load contracted for that purpose, certain energy storage devices, etc.) can provide initial 
and sustained response that would help to arrest frequency change and sustain frequency at an 
acceptable post event-level until frequency is returned within its normal range.  Each responsible entity 
should have a documented frequency responsive reserve process ensuring the responsible entity has 
sufficient capacity to meet the performance requirements of BAL-003-1.1.  The process should include 
at least the following: 

1. The BAL-003-1.1 standard, Frequency Response and Frequency Bias Setting, specifies (in Table 1 in 
Attachment A) the Interconnection Frequency Response Obligation (IFRO) and the maximum delta 
frequency (MDF).   Attachment A also provides the calculation methodology used to determine the 
Frequency Response Obligation (FRO) assigned to each responsible entity in a multiple responsible 
entity Interconnection (the responsible entity’s FRO is the same as the IFRO in a single responsible 
entity Interconnection). In a multiple responsible entity Interconnection, each responsible entity’s 
FRO is its pro-rata share of the IFRO based on the sum of its annual generation MWh plus load 
MWh as a fraction of those for the entire Interconnection.  The attachments and forms associated 
with the BAL-003-1.1 standard cover these calculations in more detail.  To determine an initial 
target (at scheduled frequency) frequency responsive reserve level (in MW) for a given responsible 
entity, simply multiply 10 times the responsible entity’s FRO (because FRO is in MW/0.1 Hz) by the 
MDF for the responsible entity’s Interconnection.  An example to illustrate this: 

Given:  ABC responsible entity is in the Eastern Interconnection (EI) and its pro-rata portion of IFRO 
is 1.5%. 

The key EI parameters from Table 1 are: IFRO = 1002 MW/0.1 Hz and MDF = 0.449 Hz. 

The responsible entity’s FRO is {1.5% *1002 MW/0.1 Hz} or 15.2 MW/0.1 Hz. 

The responsible entity’s initial frequency responsive reserve target is {10 * 15.2 * 0.449} or 68.248 
MW. 

The initial target may need to be modified based on several factors, most of which are addressed 
later in this section.  For example, if actual performance indicates additional response is needed, 
then the target should be increased.  The responsible entity also may choose to perform a risk 
analysis in determining the level of frequency responsive reserve that assures compliance at an 
acceptable cost. 
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2. Any resource (generation, load, storage device, etc.) that is capable of responding to frequency 
can be a candidate for inclusion as part of a responsible entity’s frequency responsive reserve; 
however, such resources should help to arrest the initial frequency change (also known as primary 
response, and often referred to as droop or governor response) and/or provide sustained support 
at a post-event frequency level until frequency returns to its normal range.  Moreover, the 
responsible entity should have an appropriate mix of both primary and secondary reserves.  This is 
highlighted in the Lawrence Berkeley National Laboratory (LBNL) Report - Use of Frequency 
Response Metrics to Assess the Planning and Operating Requirements for Reliable Integration of 
Variable Renewable Generation, Key Findings.3 

3. As long as the total of the frequency responsive reserve amounts for each responsible entity are 
satisfied, any amount of frequency responsive reserve may be provided through contractual 
agreements (within the same Interconnection) between responsible entities.  This is the basis of 
the concept of Frequency Response Sharing Groups.  Responsible entities can also contract for 
sheddable load that responds to frequency deviations (usually at pre-set thresholds) to provide 
frequency responsive reserve.  Responsible entities can likewise contract for energy storage 
devices to supply frequency responsive reserve, as long as applicable terms ensure that either the 
devices themselves or a partnered resource provide sustained response until frequency is 
returned to its normal range. 

4. Daily resource commitment plans should include considerations to provide frequency responsive 
reserve throughout the day.  In real-time operations, responsible entity operators should monitor 
their frequency responsive reserve levels in much the same way that Contingency and Regulating 
Reserve are monitored.  To the extent possible, review of and adherence to planned levels and 
actual performance should be fed back into the commitment planning process to improve both 
the commitment plan and actual performance.  This feedback should be integrated into 
commitment planning as well as be available to responsible entity operators to monitor levels. 

5. If a responsible entity experiences a frequency deviation in conjunction with a Balancing 
Contingency Event, frequency responsive reserve will normally be restored when Contingency 
Reserve has been deployed in response to the Balancing Contingency Event.  There may at times 
be circumstances in which this is not the case.  The key difference between this and the non-
contingent case is whether Contingency Reserve has been deployed.  During a Balancing 
Contingency Event, it may not be possible to restore frequency responsive reserve from previously 
designated resources until Contingency Reserve has been deployed (a key reason that reserves are 
additive). 

 

                                                      
3 “5.  Increased variable renewable generation will have … impacts on the efficacy of primary frequency control actions: … Place[ing] 
increased requirements on the adequacy of secondary frequency control reserve.  The demands placed on slower forms of frequency control, 
called secondary frequency control reserve, will increase because of more frequent, faster, and/or longer ramps in net system load caused by 
variable renewable generation.  If these ramps exceed the capabilities of secondary reserves, primary frequency control reserve (that is set-
aside to respond to the sudden loss of generation) will be used to make up for the shortfall.  We recommend greater attention be paid to the 
impact of variable renewable generation on the interaction between primary and secondary frequency control reserve than has been the 
case in the past because we believe this is likely to emerge as the most significant frequency-response-based impact of variable renewable 
generation on reliability.” 
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For a non-contingent responsible entity experiencing a frequency deviation due to a Balancing 
Contingency Event in another Balancing Authority Area, frequency responsive reserve will 
normally be restored when frequency returns to normal range.  There are some exceptions in 
which this may not be the case.  If load is shed (either as contractual resource or for other reasons) 
and is not restored automatically, the frequency responsive reserve will have served as 
Contingency Reserve for the contingent responsible entity (even if unintentionally) and frequency 
responsive reserve for the non-contingent responsible entity will not have been restored.  If this is 
the case, operator action may be needed to restore the frequency responsive reserve by either 
restoring the load (so that it is again available to be shed) or obtaining it from other available 
resources. 

VI. Capability to Respond to Large Loss-of-Load Events 

Because a responsible entity should be able to adjust its resources in such a manner to ensure its ACE 
recovers in accordance with applicable Reliability Standards, a responsible entity should identify options 
to respond to large loss-of-load events—that is, the ability to reduce resources or rapidly bring on 
additional load.  In many cases, decommitment of resources is an option, but with this option comes 
the risk that the decommitted resource cannot be recommitted in a timely manner resulting in the 
exchange of a current solution for a future reliability problem.  Planning can mitigate this problem. 

Each responsible entity’s planning for the possibility of a large loss-of-load event should include 
consideration of (a) its energy import and export schedules with other responsible entities, (b) how 
large loss-of-load events could be affected by interruption of these schedules, taking into account the 
terms and conditions under which such energy schedules were arranged, and (c) the available down 
range on resources which have been made available by the sale of non-firm energy which may disappear 
during a Contingency or other Disturbance. 

As noted previously, responsible entities should consider developing some form of electronic reserve 
monitor to track resources available to provide both up and down range of reserves. 

VII. Reserve Sharing Groups 

Reserve Sharing Groups (RSG) are commercial arrangements among Balancing Authorities to better 
enable them to collectively meet the requirements of BAL-001-2, BAL-002-2 and BAL-003-1.1.  The 
spreading of reserve across a larger geographically dispersed group can improve reliability and provides 
for the opportunity to comply with the BAL performance standards while at the same time economically 
supplying reserve.  However, the RSG should take into account the possibility of delivery being 
compromised by transmission constraints or generation failures when considering establishing the 
group’s minimum reserve requirements. 

1. Reserve Sharing Group (RSG)  

A RSG is a group whose members consist of two or more Balancing Authorities that collectively 
maintain, allocate, and supply Contingency Reserve to enable each Balancing Authority within the 
group to recover from Balancing Contingency Events.  The NERC Reliability Standard BAL-002-2 
allows Balancing Authorities to meet the requirements of the standard through participation in a 
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RSG, which Balancing Authorities have done for many years to increase efficiency and enhance 
reliability. 

Scheduling energy from an Adjacent Balancing Authority to aid recovery need not constitute 
reserve sharing provided the transaction is ramped in over a period the supplying party could 
reasonably be expected to load generation in (e.g., ten minutes).  For certain RSG arrangements, if 
the transaction is ramped in more quickly (e.g., between zero and ten minutes) then, for the 
purposes of BAL-002-2, the Balancing Authority Areas are an RSG for that event. 

The agreement among the participant Balancing Authorities for the RSG should address the 
minimum reserve requirement for the group, the allocation of reserve among members, and the 
procedure for activating reserve.  In setting its Most Severe Single Contingency (MSSC) or 
minimum reserve requirements for the group, the RSG should consider how reasonable 
generation and transmission contingencies may affect the deliverability of Contingency Reserve 
among the members.  The agreement should clearly state each member’s portion of the total 
reserve requirement as well as the methodology used to calculate the member’s reserve 
responsibility.  The activation and recall of reserve should be defined in detailed terms which 
should include communication protocols and infrastructure, how long reserve is available, who can 
call for reserve, and valid reasons for failure to respond to a reserve-sharing request.  The 
agreement also should cover reporting and record keeping for regulatory compliance.   

2. Frequency Response Sharing Group 

A Frequency Response Sharing Group (FRSG) is a group whose members consist of two or more 
Balancing Authorities that collectively maintain, allocate, and supply operating resources required 
to jointly meet the sum of the Frequency Response Obligations of its members. 

Frequency Response has many unique characteristics which makes an FRSG different from a RSG.  
The frequency response capability of individual generating units can change from moment to 
moment depending on operating point, mode of operation, type of unit, and type of control 
system.  A steam unit which is operating at full valve but not at full capability will have no 
frequency response even though it appears to have additional capability above its current output.  
These issues may require responsible entities to develop new unit commitment processes, new 
operating guidelines, tools for operators, and more consistent governor settings. 

The agreement among the participant responsible entities for the FRSG should address the 
minimum reserve requirement for the group, the allocation of reserve among members, and 
reporting and record keeping for regulatory compliance.  The FRSGs minimum reserve 
requirement should be conservative to allow for conditions, such as a unit-tripping or transmission 
contingencies, that could affect members’ ability to supply frequency responsive reserve to each 
other.  The agreement should clearly state each member’s portion of the total reserve 
requirement as well as the methodology used to calculate the member’s reserve responsibility.  
Also, the agreement should consider how the information is shared in Real-time based on tools 
created for the operators. 

NERC Standard BAL-003-1.1 allows Balancing Authorities (BAs) to meet their Frequency Response 
Obligations (FROs) by electing to form Frequency Response Sharing Groups (FRSGs) .  Attachment 
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A of that same Standard specifies that an FRSG may legitimately calculate their Frequency 
Response Measure (FRM) performance in one of two ways. Calculate a group NIA and measure the 
group response to all events in the reporting year on a: 

 Single FRS Form 1, or 

 a summary spreadsheet that contains the sum of each participant’s individual event 
performance. 

 
This section of the guideline is intended to provide recommended practices for BAs when: 

 Establishing FRSGs, and 

 Calculating FRSG FRM performance. 
 

This section of the guideline applies primarily to BAs and FRSGs. For ease of reference, this guideline, 
as noted earlier, uses the common term “responsible entity” for these entities, and allows the 
readers to make the appropriate substitution applying to them when participating or not in various 
groups.   
 
The importance of resources configuring their governors and control systems to allow for provision 
of primary frequency response was noticed to the industry in the Generator Governor Frequency 
Response Industry Advisory.  Subsequently, a specific description of practices necessary for 
Resources to provide primary frequency control, including the coordination of turbine controls with 
plant outer loop controls, as well as an explanation of the different components of frequency 
response, can be found in the Primary Frequency Control Reliability Guideline.   
 
Short-term bi-lateral transactions of frequency response are provided for in existing BAL-003-1.1 
Form 1 and Form 2 and do not require the formal establishment and registration of a long-term 
FRSG, so those arrangements are not addressed by this guideline.  This section of the guideline 
focuses solely on establishment and operating practice guidelines for a multi-party Frequency 
Response Sharing Group. 

 
Establishment/Structure 
Certain minimum criteria should apply to all candidate FRSGs prior to registration and establishment.  
FRSG registration is necessary to provide NERC staff with sufficient information to modify the FRSG’s 
Frequency Response Obligation (FRO, the FRSG FRO is the aggregate of member BAs’ FROs), include that 
information in the tables used in Form 1, and determine unique FRSG codes (substitutes for the BA codes 
normally used) for use in summary Form 1s. 
 
An FRSG should have a formal agreement among its members in place prior to registration.  The FRSG 
agreement among the participant responsible entities for the FRSG should address the following: 

 Minimum frequency-responsive reserve requirement for the group 

 Each member’s portion of the total frequency-responsive reserve requirement 



 

Reliability Guideline: Operating Reserve Management 11 
Approved by the Operating Committee on December XX, 2017 

 Requirements, if applicable, of specific resources to provide frequency response  

 Members’ reporting, record keeping, and accountability for regulatory compliance 

 Provisions for each member’s alternative minimum frequency-responsive reserve requirements in 
identified areas in the event of emergency scenarios, such as an islanding event 

 Methodology used to calculate the member’s frequency-responsive reserve responsibility 

 How information is shared among members in Real-time 

 Tools for operators to have situational awareness of frequency-responsive reserves of the FRSG 

 When and how to bring more frequency-responsive reserves to bear (e.g. conservative operations, 
periods of low inertia, etc.). 

  
FRSGs must be pre-arranged and member participation must coincide with the BAL-003-1.1 operating 
year (December 1 through the following year November 30).  Any member BA’s minimum period of 
participation must be one (1) BAL-003-1.1 operational year.  Partial BAL-003-1.1 operating year 
participation is not be allowed.  Per event participation with other BAs is a bi-lateral transaction and is not 
considered an FRSG.  Like bi-lateral transactions, FRSGs can only be established prior to the analysis 
period.  No BA may be a member of more than one FRSG at any given time.  
 
All FRSG member BAs must be in the same Interconnection.  An FRSG can be non-contiguous, but each 
FRSG should be subject to a transmission security review by potentially affected BAs and Transmission 
Operators (TOPs).  In some cases, a transmission security review may be necessary for contiguous FRSGs 
if, for example, parallel flows caused by individual members’ responses may impact other BAs or TOPs. 
 
Operations 
FRSGs and their constituent BAs should attempt to fully respond to each event in the BAL-003-1.1 
operating year.   
 
FRSG member BAs should properly time-align tie line data to account for data latency and difference in 
member BAs’ Energy Management System (EMS) scan rates.  To the extent possible, this adjustment 
should be reflected in Real-time data provided to operators.  The adjustment times for each alignment 
should be reviewed at least annually to determine if a different amount of adjustment is needed. 
 
The FRSGs minimum frequency-responsive reserve requirement should be conservative to allow for 
conditions, such as a unit-tripping or transmission contingencies, that could affect members’ ability to 
supply frequency-responsive reserve to each other.  
 
Although an explicit frequency-responsive reserve requirement is not necessary in every case, the FRSG 
should account for frequency-responsive reserves among its members in real-time. Members of an FRSG 
should consider including such provisions in their organizational documents. 
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Analysis/Reporting 
FRSG member BAs should select an entity to report summary information for the FRSG to NERC.  As noted 
above, FRSG reporting is done according to Attachment A in BAL-003-1.1.  
 
For tie line data not already time-aligned, the FRSG and its member BAs should properly time-align prior 
to completing the aggregate FRS Form 2s to account for data latency and difference in member BAs’ EMS 
scan rates. 
 
Changes to Form 1 necessary to allow use of appropriate adjustments of FRM will be referred to NERC 
staff for development and implementation and those changes will be routed through the appropriate 
NERC committees for any vetting/validation needed. 

1. Regulation Reserve Sharing Group 

A Regulation Reserve Sharing Group (RRSG) is a group whose members consist of two or more 
Balancing Authorities that collectively maintain, allocate, and supply the regulating reserve 
required for all member Balancing Authorities to use in meeting applicable regulating standards.  

A RRSG may be used to satisfy the Control Performance Standard (CPS) requirement in BAL-001-2.  
Sharing of Regulating Reserve will require real-time data sharing and dynamic transfers4 between 
members.  The agreement among the participant BAs of the RRSG should contain the maximum 
amount of regulation to be exchanged and the medium used to communicate the regulation to be 
shared.  The agreement should assign responsibility for arranging transmission service and posting 
schedules.  Regulation magnitudes may at times be limited due to resource availability or 
transmission constraints, so the RRSG agreement should include mechanisms to provide for such 
restrictions.  If a RRSG has many members, the members may need central data sharing to enable 
communication in Real-time, as well as more complex definitions of transmission paths among 
members and mechanisms to address transmission path limitations.  Record keeping for the RRSG 
will primarily be energy schedule records (E-TAGS) and Open Access Same-Time Information 
System (OASIS) postings that allow energy flow between members.  The RRSG agreement should 
also have mechanisms to settle imbalances and limit the amounts of imbalances between 
members.   
 

VIII. Operating Reserve Use and Interaction 
The responsible entity’s Operating Reserve should include three general categories: frequency 
responsive reserve, Regulating Reserve and Contingency Reserve.  The deployment of these three 
categories is governed primarily by NERC Reliability Standards. 

 

                                                      
4 For a more detailed explanation of the implementation of dynamic transfers in general and for regulation sharing (discussed as 
supplemental regulation in the document) specifically, see the “Dynamic Transfer Reference Guidelines” reference document in the NERC 
Operating Manual.  This document can be found at http://www.nerc.com/comm/OC/Pages/Operating-Manual.aspx. 



 

Reliability Guideline: Operating Reserve Management 13 
Approved by the Operating Committee on December XX, 2017 

USE 
For all imbalances occurring on its power system, the responsible entity will use its reserve which is 
addressed by the following four-step process. 
 
Step 1:  Arrest Frequency Change 
The first step in recovery is to arrest the frequency change caused by the imbalance.  In most circumstances, 
this arresting action is performed automatically by the frequency response of generators and load on the 
Interconnection within the first few seconds of the imbalance.  If there is insufficient frequency response 
or frequency responsive reserve to arrest a frequency decline, the Interconnection frequency will reach 
underfrequency relay trip points before any of the other steps can be initiated.  Frequency response is 
therefore the most important of the required responses and frequency responsive reserve is the most 
important of the reserves. 
 
Step 2: Return Frequency to its Normal Range 
The second step in the recovery process is to return the frequency to its normal range.  Again in most 
circumstances, for small imbalances, this is usually accomplished by applying frequency responsive reserve 
or Regulating Reserve, and the timeliness of the aggregate of such recoveries is governed by the CPS1 
portion of BAL-001-2.  The timeliness of the recovery from larger imbalances is governed by BAL-002-2, as 
well as CPS1.  For large, sudden imbalances due to loss of generation, this is usually accomplished by 
applying Contingency Reserve.  Current rules in North America require the completion of this step within a 
fixed time, in most cases 15 minutes.  The remainder of the operating reserve not used for the frequency 
response is available to complete this return to the normal frequency range. 
 
Step 3: Restore Frequency Responsive Reserve 
The third step in the recovery process is the restoration of the frequency responsive reserve.    Restoration 
of frequency responsive reserve is what indicates the Interconnection is secure and in a position to survive 
the next imbalance or disturbance.  The timeliness of achieving this condition affects the risk that the 
Interconnection faces. 
 
Step 4: Restore Regulating Reserve or Contingency Reserve 
The fourth step is to restore the any Regulating or Contingency Reserve that has been deployed to ensure 
that the Interconnection can recover from the next imbalance or disturbance within an appropriate time. 
 
Interaction 
This four-step process demonstrates that the Operating Reserve components—frequency responsive 
reserve, Regulating Reserve and Contingency Reserve—do not function in isolation but are always 
interacting and are often used in conjunction with one another. 
 
The Operating Reserve components can be distinguished from each other by the response time it takes to 
convert the reserve capacity into deliverable energy.  The differences in response time allow the reserves 
to be utilized from the reserve with the fastest response (frequency responsive reserve) to the reserve with 
the slowest response time (Contingency Reserve).  The deployment of Regulating Reserve in some scenarios 
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can lead to the restoration of frequency responsive reserve.  The deployment of Contingency Reserve in 
some scenarios will assist in the restoration of frequency responsive reserve and Regulating Reserve. 
 
Frequency responsive reserve is a “sub-minute” reserve product.  Typically, Regulating Reserve and 
Contingency Reserve cannot be deployed in the timeframe to assist in keeping frequency above under-
frequency relay settings.  Regulating Reserve usually does not respond quickly enough to be observable in 
the Frequency Response Measure (FRM).  Contingency Reserve most often takes more than a minute to 
deploy following the start of the contingency. 
 
Regulating Reserve is often thought of as a “minute plus” reserve product.  If it is deployed by any 
responsible entity in an Interconnection in a direction that supports pushing frequency towards 60 Hz, it 
will help restore frequency responsive reserve within the Interconnection. 
 
For resource losses, Contingency Reserve activated by the contingent responsible entity often takes a few 
minutes to begin to be deployed.  As its deployment progresses over time and frequency approaches 60 
Hz, there will be some restoration of frequency responsive reserve and Regulating Reserve for the 
contingent responsible entity.  Non-contingent responsible entity’s frequency responsive reserve will tend 
to be restored with the deployment of the contingent responsible entity’s Contingency Reserve as well. 
 
For a responsible entity in a multiple responsible entity Interconnection, it may coincidentally need to 
deploy  frequency responsive reserve for a load greater than generation imbalance within its 
Interconnection at the same time that it needs to deploy its Regulating Reserve in the upward direction.  It 
may also experience its MSSC requiring the deployment of Contingency Reserve while the need for 
frequency responsive reserve and Regulating Reserve are at a maximum. The responsible entity should plan 
its reserve allocations to be compliant with the NERC Reliability Standards in such a coincidental scenario.   
 
Interconnections with only one responsible entity are unique in that only they can correct their system 
frequency.  Frequency responsive reserve will always be deployed automatically and coincidentally when 
Contingency Reserve needs to be deployed for a large contingency.  In a single responsible entity 
Interconnection, frequency responsive reserve and Contingency Reserve are inherently co-mingled, and 
together they must at least equal MSSC.  As with a multiple responsible entity Interconnection, Regulating 
Reserve needs to be separate from frequency responsive reserve and Contingency Reserve. 
 
There is an additional characteristic of reserve enabling the reserve categories to be ordered.  Operating 
Reserve categories are partially substitutable for one another.  Frequency responsive reserve is the only 
type of reserve that could be used as the exclusive reserve that would enable an Interconnection to operate 
reliably.  Attempts to operate an Interconnection without frequency responsive reserve would result 
eventually in the activation of frequency relays.  As long as the amount of frequency responsive reserve 
available is greater than the energy imbalance on the Interconnection, the Interconnection will remain 
reliable. 
 
The difficulty with operating an Interconnection with only frequency responsive reserve is that frequency 
responsive reserve is limited in the total amount available.  Frequency responsive reserve will arrest the 
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frequency change but will not restore frequency to its normal range, leaving the Interconnection vulnerable 
to the next contingency.  The frequency responsive reserve provided by load damping is limited and the 
additional frequency responsive reserve provided by governor response is relatively expensive to provide 
in large quantities. 
 
Regulating Reserve is a reserve that can be substituted on a limited basis for frequency responsive reserve.  
When Regulating Reserve is substituted for frequency responsive reserve, the Regulating Reserve restores 
the frequency responsive reserve by replacing it with dispatched energy.  As frequency is returned to 
normal range the frequency responsive reserve is restored and available for reuse.  The amount of 
Regulating Reserve that can be substituted for Frequency Response is determined by the difference 
between, (1) the frequency responsive reserve required to manage the largest imbalance that could occur 
on the Interconnection, and (2) the frequency responsive reserve that could be required in a period shorter 
than the response time for Regulating Reserve.  This ensures there is sufficient frequency responsive 
reserve available to manage any imbalance occurring before there is time to replace the frequency 
responsive reserve being used with Regulating Reserve.  Also it extends the effective amount of frequency 
responsive reserve available, allowing the Interconnection to operate with less governor response because 
the amount of load damping is not easily modified. 
 
In all cases, the minimum frequency responsive reserve required, when only frequency responsive reserve 
and Regulating Reserve are available, is determined by the maximum imbalance that cannot be managed 
by supplementing frequency responsive reserve with Regulating Reserve.  In addition, the sum of the 
frequency responsive reserve and Regulating Reserve should exceed the largest energy imbalance occurring 
on the Interconnection.  Thus, when substituting Regulating Reserve for frequency responsive reserve the 
total amount of the frequency responsive reserve and Regulating Reserve should be equal to or exceed the 
amount of frequency responsive reserve when it is used alone. 
 
Regulating Reserve and frequency responsive reserve can be further supplemented with Contingency 
Reserve.  Contingency Reserve can be manually dispatched to restore any frequency responsive reserve 
currently being used to respond to declining frequency.  When dispatched, it restores both frequency 
responsive reserve and Regulating Reserve making them available for reuse.  Therefore, Contingency 
Reserve can be substituted for a portion of the Regulating Reserve that could be substituted for frequency 
responsive reserve.  When this substitution is implemented, the sum of the frequency responsive reserve, 
Regulating Reserve and Contingency Reserve should exceed the sum of Regulating Reserve and frequency 
responsive reserve if Contingency Reserve is not used. 
 
This illustrates a power system that uses many levels of substitution to improve economic efficiency and 
reliability.  Regulating Reserve is substituted for frequency responsive reserve as determined by reliability 
needs; Contingency Reserve is substituted for Regulating Reserve as determined by reliability needs.  
Reliability limits for these substitutions can be quantified with a set of inequalities: 
 

FRR + RRO ≥ FRRO Inequality (1) 
FRR + RR + CR ≥ FRR + RRO Inequality (2) 
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FRRO = Frequency response obligation (FRO), equal to MW of frequency responsive reserve (FRR) 
when only FRR is used. 

FRR = MW of FRR when another service is substituted for FRR. 

RRO = MW of Regulating Reserve (RR) when nothing is substituted for RR. 
RR = MW of RR when another service is substituted for RR. 

CR = MW of CR when nothing is substituted for CR. 
 
Both inequalities represent the total required reserve on both sides of the inequality. 
 
This is the basis used to determine the Frequency Response Obligation in BAL-003-1.1 as adjusted by the 
base frequency error profile resulting from reserve substitution.  In addition, the Contingency Reserve 
Requirement in R2 of BAL-002-2 determines the minimum CR when it is not in use for recovery but it does 
not require that the reserve used to meet the requirement exclude frequency responsive reserve or 
Regulating Reserve.  Since Regulating Reserve is unique to each responsible entity and can be determined 
only by evaluating the characteristics of their load and generation resources, a minimum Regulating Reserve 
Obligation is not specified in BAL-001-2.  The variations of substitution of reserve as shown above suggests 
that the best test for reserve adequacy is whether the total capability of resources designated to provide 
Regulating Reserve, Contingency Reserve, and frequency responsive reserve is at least equal to the amount 
required to meet all reserve requirements concurrently. 
 
Additionally, this indicates that during the deployment of reserve in real-time, there are only limited ways 
to determine whether a responsible entity is holding adequate reserve.  This determination can only be 
based on a prospective look during operations planning when there are no deviations from the expected 
deployment of reserve.  Because this is the case, also it is important for the responsible entity to have a 
feedback mechanism included in its evaluations of reserve to include the uncertainties experienced during 
actual reserve usage.  This could be accomplished with a reserve monitoring tool. 
 
The calculation of reserve levels including frequency responsive reserve, Regulating Reserve and 
Contingency Reserve begins with the calculation of the amount of each type of reserve available from each 
resource providing any of these three types of Operating Reserve.  Once the individual resource reserve 
contributions have been calculated, the responsible entity’s total reserves by category can be determined 
by the sum of the reserve contributions for all contributing resources. 
 
This type of calculation for these three types of reserves (frequency responsive reserve, Regulating Reserve 
and Contingency Reserve) is not supported in many current EMSs because the calculation of frequency 
responsive reserve and the interaction between reserves requires additional data not currently maintained 
in many EMSs.  Additional data required to support the frequency responsive reserve calculation includes, 
but is not limited to, unit droop and dead-band settings and Interconnection Underfrequency Load 
Shedding (UFLS) frequency limits.  Additional data may be required for other types of resources. 
 
Finally, any calculation of the total amount of reserve and the amount in each category can change with a 
change in output/use of any of the resources providing reserve for the responsible entity.  For example, 
dispatch of Contingency Reserve from a resource could also affect the frequency responsive reserve or 



 

Reliability Guideline: Operating Reserve Management 17 
Approved by the Operating Committee on December XX, 2017 

Regulating Reserve that is available from that same resource by moving the operating point of the resource 
nearer to one of the resource’s operating limits.  This could result in a reduction of one of the other reserve 
types in addition to the reduction in the amount of Contingency Reserve resulting from the dispatch.  This 
dynamic reserve interaction should be included in operations planning and the tools used to provide the 
System Operator with the best information. 
 
Related Documents and Links:  
 

NERC Operating Committee Charter 
 
NERC Critical Infrastructure Protection Committee Charter 
 
NERC Planning Committee Charter 
 
NERC Operating Manual 
 
Use of Frequency Response Metrics to Assess the Planning and Operating Requirements for Reliable 
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 4 
Preamble:  5 
It is in the public interest for NERC to develop guidelines that are useful for maintaining or enhancing the 6 
reliability of the Bulk Electric System (BES). The Technical Committees of NERC—Operating Committee (OC), 7 
Planning Committee (PC) and the Critical Infrastructure Protection Committee (CIPC)—in accordance with 8 
their charters1 are authorized by the NERC Board of Trustees (Board) to develop Reliability (OC and PC) and 9 
Security Guidelines (CIPC).  These guidelines establish a voluntary code of practice on a particular topic for 10 
consideration and use by BES users, owners, and operators.  These guidelines are coordinated by the 11 
technical committees and include the collective experience, expertise and judgment of the industry.  The 12 
objective of this reliability guideline is to distribute key practices and information on specific issues critical 13 
to appropriately maintaining BES reliability. Reliability guidelines are not to be used to provide binding 14 
norms or create parameters by which compliance to standards are monitored or enforced. While the 15 
incorporation of guideline practices are strictly voluntary, reviewing, revising, or developing a program 16 
using these practices is highly encouraged to promote and achieve appropriate BES reliability.   17 
  18 
Purpose:  19 
This Reliability Guideline is intended to provide recommended practices for the management of an 20 
appropriate mix of Operating Reserve, as well as readiness to respond to loss of load events.  It also provides 21 
guidance with respect to the management of Operating Reserve required to meet the NERC Reliability 22 
Standards.   23 
The Reliability Guideline applies primarily to Balancing Authorities (BAs) or, as appropriate, [Contingency] 24 
Reserve Sharing Groups, Regulation Reserve Sharing Groups, or Frequency Response Sharing Groups.  For 25 
ease of reference, this guideline uses the common term “responsible entity” for these entities, and allows 26 
the readers to make the appropriate substitution applying to them when participating or not in various 27 
groups. 28 
 29 
Reserve planning has been practiced for a long time by NERC operating entities, dating back to Policy 1 of 30 
NERC’s Operating Policies.  This Reliability Guideline guides responsible entities toward the best practices 31 
for management of the Operating Reserve types by dividing them into individual components to provide 32 
visibility and accountability.  While the incorporation of guideline practices is strictly voluntary, reviewing, 33 
revising, or developing a process using these practices is highly encouraged to promote and achieve 34 
reliability for the BES. 35 
 36 

                                                      
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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Assumptions:  37 

A. NERC as the FERC certified ERO2 is responsible for the reliability of the BES and has a suite of tools 38 
to accomplish this responsibility, including but not limited to: lessons learned, reliability and security 39 
guidelines, assessments and reports, the Event Analysis program, the Compliance Monitoring and 40 
Enforcement Program and mandatory NERC Reliability Standards.   41 

B. Each entity as registered in the NERC compliance registry is responsible and accountable for 42 
maintaining reliability and compliance with the mandatory standards to maintain the reliability of 43 
the BES. 44 

C. Entities should review this Reliability Guideline in detail in conjunction with the periodic review of 45 
their internal processes and procedures and make any needed changes to their procedures based 46 
on their system design, configuration and business practices.  47 

 48 
Guideline Details: 49 
An effective Operating Reserve program should address the following components:  (I) Management Roles 50 
and Expectations; (II) System Operator Roles; (III) Regulating Reserve; (IV) Contingency Reserve; (V) 51 
frequency responsive reserve; (VI) capability to respond to large loss-of-load events; (VII) Reserve Sharing 52 
Groups; and (VIII) Operating Reserve Interaction.  Each individual component should address (1) Safety; (2) 53 
Processes and Procedures; (3) Evaluation of any issues or problems along with solutions; (4) Testing; (5) 54 
Training; and (6) Communications.  These provisions and activities together will be referred to as the 55 
Operating Reserve program. 56 
 57 

 58 
 59 
Each responsible entity should evaluate the total reserve needed to meet its obligations under NERC 60 
Reliability Standards, namely regulating, contingency and frequency responsive reserve.  Given the different 61 
reserves may be difficult to separate in actual operation, the system operator will need an understanding 62 
of the quantity of each type of reserve required.  Each responsible entity should consider the types of 63 
resources and the associated portion of their capacity capable of reducing the Balancing Authority’s Area 64 
Control Error in either direction in response to each of the following: 65 

1.  Frequency deviations, 66 

2.  A Balancing Contingency Event,  67 

3.  Events associated with Energy Emergency Alert 2, 68 

4.  Events associated with Energy Emergency Alert 3, and 69 

5.  Large loss-of-load event. 70 

                                                      
2 http://www.ferc.gov/whats-new/comm-meet/072006/E-5.pdf  

Definition: 
Frequency Responsive Reserve: An amount of reserve automatically responsive to locally sensed 
frequency deviation. 

http://www.ferc.gov/whats-new/comm-meet/072006/E-5.pdf


 

Reliability Guideline: Operating Reserve Management – Approved by the Operating Committee: XX/XX/2017 3 

I. Management Roles and Expectations 71 
Management plays an important role in maintaining an effective Operating Reserve program.  The 72 
management role and expectations below provide a high-level overview of the core management 73 
responsibilities related to each Operating Reserve program.  The management of each responsible 74 
entity should tailor these roles and expectations to fit within its own structure. 75 

a. Set expectations for safety, reliability, and operational performance. 76 

b. Assure that an Operating Reserve program exists for each responsible entity and is current. 77 

c. Provide annual training on the Operating Reserve program and its purpose and requirements. 78 

d. Ensure the proper expectation of Operating Reserve program performance. 79 

e. Share insights across industry associations. 80 
 81 

II. System Operator Roles  82 

a. Participate in appropriate System Operator training. 83 

b. Ensure the Operating Reserve information is always current. 84 

c. Conduct an evaluation of the effectiveness of the Operating Reserve program and incorporate 85 
lessons learned. 86 

d. Implement the Operating Reserve program in Real-time. 87 
 88 

III. Regulating Reserve 89 
The responsible entity’s balance between demand, supply (generation minus metered interchange) 90 
and frequency support is measured by its Area Control Error (ACE).  Because changes in supply and 91 
demand cannot be predicted precisely, there will be a mismatch between them, resulting in a non-92 
zero ACE. 93 
 94 
Each responsible entity should have a documented Regulating Reserve process ensuring the 95 
responsible entity has sufficient capacity to meet the performance requirements of BAL-001-2.  The 96 
process should include at a minimum: 97 

6. A method for determining its regulating needs.  This method should take into account the entity’s 98 
generation mix, type of load, the variability in both generation and load, and the probability of 99 
extreme influences such as weather. 100 

7. Types of resources and the portion of their capacity that can be made available for regulation.  The 101 
responsible entity should have resources that will respond to the entity’s need to balance supply 102 
and demand to meet the performance requirements of NERC Reliability Standards. 103 

8. The responsible entity should incorporate into its regulating needs consideration of contractual 104 
arrangements such as exports and imports.  Changes to contractual arrangements should be 105 
assessed and accounted for in the responsible entity’s ability to respond and meet the 106 
performance requirements. 107 
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9. The responsible entity should evaluate its planned Regulating Reserve (based on changing system 108 
conditions, such as the current load, forecast errors, and generation mix) needs over the operating 109 
time horizon and gauge its ability to meet its Regulating Reserve needs on at least an hourly basis. 110 

10. The responsible entity should plan and implement its ability to restore its Regulating Reserve as 111 
needed.  This may include the ability to restore Regulating Reserve in either direction. 112 

11. The responsible entity’s Regulating Reserve process should include a method whereby its 113 
Regulating Reserve is not included in another responsible entity’s Operating Reserve (Regulating, 114 
Contingency, or frequency responsive reserve) policy. 115 
 116 

IV. Contingency Reserve 117 
When a responsible entity experiences an event, i.e., loss of supply or significant scheduling 118 
problems, which can cause frequency disturbances, it should be able to adjust its resources in such 119 
a manner to assure its ACE recovers in accordance with the requirements of the applicable Reliability 120 
Standards. 121 

a. Responsible entity’s Contingency Reserve need: 122 
 123 

In order for responsible entities to meet the requirements of the NERC Reliability Standards they 124 
need to identify their Most Severe Single Contingency (MSSC) to determine their base 125 
Contingency Reserve.  Because there is no forgiveness for this minimum amount of Contingency 126 
Reserve not deployed when called upon, additional amounts could be considered based on the 127 
individual entity’s risk analyses.  To be effective, Contingency Reserve should be able to be 128 
deployed (including activation or communication needs) to meet the Contingency Event 129 
Recovery Period for Balancing Contingency Events.  Reserve set aside as frequency responsive 130 
reserve should not be included in the available minimum Contingency Reserve amounts in 131 
Interconnections composed of more than one responsible entity, because at any given time, 132 
they may also be deployed and unavailable to meet the reliability requirements associated with 133 
Contingency Reserve.  Additionally, an appropriate mix and coordination of frequency 134 
responsive reserve and Contingency Reserve should be considered to ensure that the 135 
responsible entity has the ability to respond to frequency events on the Interconnection as well 136 
as in its own Balancing Authority Area, in accordance with all NERC and Regional standards.  137 
 138 

 139 

Definition:  

Most Severe Single Contingency (MSSC): The Balancing Contingency Event, due to a single 
contingency identified using system models maintained within the Reserve Sharing Group 
(RSG) or a Balancing Authority’s area that is not part of a Reserve Shaing Group, that would 
result in the greatest loss (measured in MW) of resource output used by the RSG or a 
Balancing Authority that is not participating as a member of a RSG at the time of the event 
to meet Firm Demand and export obligation (excluding export obligation for which 
Contingency Reserve obligations are being met by the sink Balancing Authority). 
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b. Many types of resources can be considered for use as Contingency Reserve during the five 140 
aforementioned conditions provided they can be deployed within the appropriate timeframe.  141 
As technology and innovations occur this list may continue to grow, but may include: 142 

i. Unloaded/loaded generation 143 

ii. Off-line generation 144 

iii. Demand resources 145 

iv. Energy Storage Devices 146 

v. Resources such as wind, solar, etc., provided any limitations are taken into account. 147 

c. Responsible entities should consider how their Contingency Reserve would be affected by 148 
interruption of schedules, taking into account the terms and conditions under which such energy 149 
schedules were arranged. 150 

Responsible entities that choose to use energy schedules to respond to a Balancing Contingency 151 
Event should take into account the terms and conditions under which such energy schedules 152 
were arranged and verify that they would not detract from a responsible entity's use of such 153 
schedules when meeting their Contingency Reserve requirements for Balancing Contingency 154 
Events. 155 

d. A prohibition against counting toward the responsible entity’s Contingency Reserve any capacity 156 
which is already included in another responsible entity’s Regulating, Contingency, or frequency 157 
responsive reserve policy. Special coordination may be required for resources that are 158 
dynamically transferred between multiple responsible entities. 159 

e. To assure a responsible entity has the ability to respond to a Balancing Contingency Event during 160 
Real-time, the responsible entity should plan for its available Contingency Reserve for the 161 
operating time horizon (Operations Planning, Same Day and Real-time Operations).  This time 162 
horizon could be multiple days to a review of the next hour's available reserve. The review 163 
should be flexible so that it can be updated to reflect changes in the amount of reserve available 164 
or the amount of reserve required. 165 

f. Responsible entities should consider developing some form of electronic reserve monitor, which 166 
would track resources available to provide the necessary response and the amount of capacity 167 
each could provide.  Many energy management systems (EMS) currently provide this type of 168 
feature for measuring the up and down ranges of their resources.  Care should be taken to 169 
recognize the up and down ranges on resources which have been made available by the 170 
purchase or sale of non-firm energy which may disappear during an event. 171 

g. In order for a responsible entity to meet the Contingency Reserve Restoration Period, pre-172 
planning and training of System Operators may be required.  Actions such as the following may 173 
be considered: 174 

i. Verification of status/availability of additional resources 175 

ii. Commitment of additional resources 176 
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iii. Implementation of demand resources, such as interruptible loads (usually pre-arranged 177 
contractually) 178 

iv. Curtailment of recallable transactions 179 

v. Consider the effect of emergency schedules that end before recovery completion 180 

h. The responsible entity should exercise prudent operating judgment in distributing Contingency 181 
Reserve, taking into account effective use of capacity in an emergency, time required to be 182 
effective, transmission limitations, and local area requirements. 183 

V. Frequency Responsive Reserve 184 
Each responsible entity should maintain an amount of resources available to respond to frequency 185 
deviations.  Planned frequency responsive reserve (day-ahead, day of and hour prior) should be 186 
available in addition to planned Regulating and Contingency Reserve.  For a responsible entity 187 
experiencing a frequency deviation, frequency responsive reserve would be deployed to arrest 188 
frequency change and remain deployed until frequency is returned to its normal range.  Although 189 
response is generally expected to come from on-line rotating machines, other resources (e.g., 190 
controllable load contracted for that purpose, certain energy storage devices, etc.) can provide 191 
initial and sustained response that would help to arrest frequency change and sustain frequency at 192 
an acceptable post event-level until frequency is returned within its normal range.  Each responsible 193 
entity should have a documented frequency responsive reserve process ensuring the responsible 194 
entity has sufficient capacity to meet the performance requirements of BAL-003-1.1.  The process 195 
should include at least the following: 196 

a. The BAL-003-1.1 standard, Frequency Response and Frequency Bias Setting, specifies (in Table 197 
1 in Attachment A) the Interconnection Frequency Response Obligation (IFRO) and the 198 
maximum delta frequency (MDF).   Attachment A also provides the calculation methodology 199 
used to determine the Frequency Response Obligation (FRO) assigned to each responsible entity 200 
in a multiple responsible entity Interconnection (the responsible entity’s FRO is the same as the 201 
IFRO in a single responsible entity Interconnection). In a multiple responsible entity 202 
Interconnection, each responsible entity’s FRO is its pro-rata share of the IFRO based on the sum 203 
of its annual generation MWh plus load MWh as a fraction of those for the entire 204 
Interconnection.  The attachments and forms associated with the BAL-003-1.1 standard cover 205 
these calculations in more detail.  To determine an initial target (at scheduled frequency) 206 
frequency responsive reserve level (in MW) for a given responsible entity, simply multiply 10 207 
times the responsible entity’s FRO (because FRO is in MW/0.1 Hz) by the MDF for the responsible 208 
entity’s Interconnection.  An example to illustrate this: 209 
 210 
Given:  ABC responsible entity is in the Eastern Interconnection (EI) and its pro-rata portion of 211 
IFRO is 1.5%. 212 
 213 
The key EI parameters from Table 1 are: IFRO = 1002 MW/0.1 Hz and MDF = 0.449 Hz. 214 
 215 
The responsible entity’s FRO is {1.5% *1002 MW/0.1 Hz} or 15.2 MW/0.1 Hz. 216 
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The responsible entity’s initial frequency responsive reserve target is {10 * 15.2 * 0.449} or 217 
687.248 MW. 218 
 219 
The initial target may need to be modified based on several factors, most of which are addressed 220 
later in this section.  For example, if actual performance indicates additional response is needed, 221 
then the target should be increased.  The responsible entity also may choose to perform a risk 222 
analysis in determining the level of frequency responsive reserve that assures compliance at an 223 
acceptable cost. 224 

b. Any resource (generation, load, storage device, etc.) that is capable of responding to frequency 225 
can be a candidate for inclusion as part of a responsible entity’s frequency responsive reserve; 226 
however, such resources should help to arrest the initial frequency change (also known as 227 
primary response, and often referred to as droop or governor response) and/or provide 228 
sustained support at a post-event frequency level until frequency returns to its normal range.  229 
Moreover, the responsible entity should have an appropriate mix of both primary and secondary 230 
reserves.  This is highlighted in the Lawrence Berkeley National Laboratory (LBNL) Report - Use 231 
of Frequency Response Metrics to Assess the Planning and Operating Requirements for Reliable 232 
Integration of Variable Renewable Generation, Key Findings.3 233 

c. As long as the total of the frequency responsive reserve amounts for each responsible entity are 234 
satisfied, any amount of frequency responsive reserve may be provided through contractual 235 
agreements (within the same Interconnection) between responsible entities.  This is the basis of 236 
the concept of Frequency Response Sharing Groups.  Responsible entities can also contract for 237 
sheddable load that responds to frequency deviations (usually at pre-set thresholds) to provide 238 
frequency responsive reserve.  Responsible entities can likewise contract for energy storage 239 
devices to supply frequency responsive reserve, as long as applicable terms ensure that either 240 
the devices themselves or a partnered resource provide sustained response until frequency is 241 
returned to its normal range. 242 

d. Daily resource commitment plans should include considerations to provide frequency 243 
responsive reserve throughout the day.  In real-time operations, responsible entity operators 244 
should monitor their frequency responsive reserve levels in much the same way that 245 
Contingency and Regulating Reserve are monitored.  To the extent possible, review of and 246 
adherence to planned levels and actual performance should be fed back into the commitment 247 
planning process to improve both the commitment plan and actual performance.  This feedback 248 
should be integrated into commitment planning as well as be available to responsible entity 249 
operators to monitor levels. 250 

                                                      
3 “5.  Increased variable renewable generation will have … impacts on the efficacy of primary frequency control actions: … Place[ing] 
increased requirements on the adequacy of secondary frequency control reserve.  The demands placed on slower forms of frequency control, 
called secondary frequency control reserve, will increase because of more frequent, faster, and/or longer ramps in net system load caused by 
variable renewable generation.  If these ramps exceed the capabilities of secondary reserves, primary frequency control reserve (that is set-
aside to respond to the sudden loss of generation) will be used to make up for the shortfall.  We recommend greater attention be paid to the 
impact of variable renewable generation on the interaction between primary and secondary frequency control reserve than has been the 
case in the past because we believe this is likely to emerge as the most significant frequency-response-based impact of variable renewable 
generation on reliability.” 
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e. If a responsible entity experiences a frequency deviation in conjunction with a Balancing 251 
Contingency Event, frequency responsive reserve will normally be restored when Contingency 252 
Reserve has been deployed in response to the Balancing Contingency Event.  There may at times 253 
be circumstances in which this is not the case.  The key difference between this and the non-254 
contingent case is whether Contingency Reserve has been deployed.  During a Balancing 255 
Contingency Event, it may not be possible to restore frequency responsive reserve from 256 
previously designated resources until Contingency Reserve has been deployed (a key reason that 257 
reserves are additive). 258 
 259 
For a non-contingent responsible entity experiencing a frequency deviation due to a Balancing 260 
Contingency Event in another Balancing Authority Area, frequency responsive reserve will 261 
normally be restored when frequency returns to normal range.  There are some exceptions in 262 
which this may not be the case.  If load is shed (either as contractual resource or for other 263 
reasons) and is not restored automatically, the frequency responsive reserve will have served as 264 
Contingency Reserve for the contingent responsible entity (even if unintentionally) and 265 
frequency responsive reserve for the non-contingent responsible entity will not have been 266 
restored.  If this is the case, operator action may be needed to restore the frequency responsive 267 
reserve by either restoring the load (so that it is again available to be shed) or obtaining it from 268 
other available resources. 269 

VI. Capability to Respond to Large Loss-of-Load Events 270 
Because a responsible entity should be able to adjust its resources in such a manner to ensure its 271 
ACE recovers in accordance with applicable Reliability Standards, a responsible entity should identify 272 
options to respond to large loss-of-load events—that is, the ability to reduce resources or rapidly 273 
bring on additional load.  In many cases, decommitment of resources is an option, but with this 274 
option comes the risk that the decommitted resource cannot be recommitted in a timely manner 275 
resulting in the exchange of a current solution for a future reliability problem.  Planning can mitigate 276 
this problem. 277 
 278 
Each responsible entity’s planning for the possibility of a large loss-of-load event should include 279 
consideration of (a) its energy import and export schedules with other responsible entities, (b) how 280 
large loss-of-load events could be affected by interruption of these schedules, taking into account 281 
the terms and conditions under which such energy schedules were arranged, and (c) the available 282 
down range on resources which have been made available by the sale of non-firm energy which may 283 
disappear during a Contingency or other Disturbance. 284 
 285 
As noted previously, responsible entities should consider developing some form of electronic 286 
reserve monitor to track resources available to provide both up and down range of reserves. 287 

VII. Reserve Sharing Groups 288 
Reserve Sharing Groups (RSG) are commercial arrangements among Balancing Authorities to better 289 
enable them to collectively meet the requirements of BAL-001-2, BAL-002-2 and BAL-003-1.1.  The 290 
spreading of reserve across a larger geographically dispersed group can improve reliability and 291 
provides for the opportunity to comply with the BAL performance standards while at the same time 292 
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economically supplying reserve.  However, the RSG should take into account the possibility of 293 
delivery being compromised by transmission constraints or generation failures when considering 294 
establishing the group’s minimum reserve requirements. 295 

a. Reserve Sharing Group (RSG)  296 
A RSG is a group whose members consist of two or more Balancing Authorities that collectively 297 
maintain, allocate, and supply Contingency Reserve to enable each Balancing Authority within 298 
the group to recover from Balancing Contingency Events.  The NERC Reliability Standard BAL-299 
002-2 allows Balancing Authorities to meet the requirements of the standard through 300 
participation in a RSG, which Balancing Authorities have done for many years to increase 301 
efficiency and enhance reliability. 302 
 303 
Scheduling energy from an Adjacent Balancing Authority to aid recovery need not constitute 304 
reserve sharing provided the transaction is ramped in over a period the supplying party could 305 
reasonably be expected to load generation in (e.g., ten minutes).  For certain RSG arrangements, 306 
iIf the transaction is ramped in more quickly (e.g., between zero and ten minutes) then, for the 307 
purposes of BAL-002-2, the Balancing Authority Areas become aare an RSG for that event. 308 
 309 
The agreement among the participant Balancing Authorities for the RSG should address the 310 
minimum reserve requirement for the group, the allocation of reserve among members, and the 311 
procedure for activating reserve.  In setting its Most Severe Single Contingency (MSSC) or 312 
minimum reserve requirements for the group, the RSG should consider how reasonable 313 
generation and transmission contingencies may affect the deliverability of Contingency Reserve 314 
among the members.  The agreement should clearly state each member’s portion of the total 315 
reserve requirement as well as the methodology used to calculate the member’s reserve 316 
responsibility.  The activation and recall of reserve should be defined in detailed terms which 317 
should include communication protocols and infrastructure, how long reserve is available, who 318 
can call for reserve, and valid reasons for failure to respond to a reserve-sharing request.  The 319 
agreement also should cover reporting and record keeping for regulatory compliance.   320 

b. Frequency Response Sharing Group 321 
A Frequency Response Sharing Group (FRSG) is a group whose members consist of two or more 322 
Balancing Authorities that collectively maintain, allocate, and supply operating resources 323 
required to jointly meet the sum of the Frequency Response Obligations of its members.    324 
Frequency Response has many unique characteristics which makes an FRSG different from a 325 
RSG.  The frequency response capability of individual generating units can change from moment 326 
to moment depending on operating point, mode of operation, type of unit, and type of control 327 
system.  A steam unit which is operating at full valve but not at full capability will have no 328 
frequency response even though it appears to have additional capability above its current 329 
output.  These issues may require responsible entities to develop new unit commitment 330 
processes, new operating guidelines, tools for operators, and more consistent governor settings. 331 
The agreement among the participant responsible entities for the FRSG should address the 332 
minimum reserve requirement for the group, the allocation of reserve among members, and 333 
reporting and record keeping for regulatory compliance.  The FRSGs minimum reserve 334 
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requirement should be conservative to allow for conditions, such as a unit-tripping or 335 
transmission contingencies, that could affect members’ ability to supply frequency responsive 336 
reserve to each other.  The agreement should clearly state each member’s portion of the total 337 
reserve requirement as well as the methodology used to calculate the member’s reserve 338 
responsibility.  Also, the agreement should consider how the information is shared in Real-time 339 
based on tools created for the operators.   340 
 341 
NERC Standard BAL-003-1.1 allows Balancing Authorities (BAs) to meet their Frequency 342 
Response Obligations (FROs) by electing to form Frequency Response Sharing Groups (FRSGs) .  343 
Attachment A of that same Standard specifies that an FRSG may legitimately calculate their 344 
Frequency Response Measure (FRM) performance in one of two ways. Calculate a group NIA and 345 
measure the group response to all events in the reporting year on a: 346 

 Single FRS Form 1, or 347 

 a summary spreadsheet that contains the sum of each participant’s individual event 348 
performance. 349 

 350 
This Reliability Guidelinesection of the guideline is intended to provide recommended practices 351 
for BAs when: 352 

 Establishing FRSGs, and 353 

 Calculating FRSG FRM performance. 354 
 355 
This Reliability Guidelinesection of the guideline applies primarily to BAs and FRSGs. For ease of 356 
reference, this guideline, as noted earlier, uses the common term “responsible entity” for these 357 
entities, and allows the readers to make the appropriate substitution applying to them when 358 
participating or not in various groups.   359 
 360 
The importance of resources configuring their governors and control systems to allow for 361 
provision of primary frequency response was noticed to the industry in the Generator Governor 362 
Frequency Response Industry Advisory.  Subsequently, a specific description of practices 363 
necessary for Resources to provide primary frequency control, including the coordination of 364 
turbine controls with plant outer loop controls, as well as an explanation of the different 365 
components of frequency response, can be found in the Primary Frequency Control Reliability 366 
Guideline.  Lastly, recommended practices for the management of an appropriate mix of 367 
Operating Reserve, including frequency-responsive reserve, can be found in the Operating 368 
Reserve Management Reliability Guideline. That guideline also includes recommended 369 
characteristics to be included in an FRSG agreement. 370 
 371 
Short-term bi-lateral transactions of frequency response are provided for in existing BAL-003-372 
1.1 Form 1 and Form 2 and do not require the formal establishment and registration of a long-373 
term FRSG, so those arrangements are not addressed by this guideline.  This section of the 374 
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guideline focuses solely on establishment and operating practice guidelines for a multi-party 375 
Frequency Response Sharing Group. 376 
 377 
Establishment/Structure 378 
Certain minimum criteria should apply to all candidate FRSGs prior to registration and 379 
establishment.  FRSG registration is necessary to provide NERC staff with sufficient information 380 
to modify the FRSG’s Frequency Response Obligation (FRO, the FRSG FRO is the aggregate of 381 
member BAs’ FROs), include that information in the tables used in Form 1, and determine unique 382 
FRSG codes (substitutes for the BA codes normally used) for use in summary Form 1s. 383 
 384 
An FRSG should have a formal agreement among its members in place prior to registration.  The 385 
FRSG agreement among the participant responsible entities for the FRSG should address the 386 
following: 387 

 Minimum frequency-responsive reserve requirement for the group 388 

 Each member’s portion of the total frequency-responsive reserve requirement 389 

 Requirements, if applicable, of specific resources to provide frequency response  390 

 Members’ reporting, record keeping, and accountability for regulatory compliance 391 

 Provisions for each member’s alternative minimum frequency-responsive reserve 392 
requirements in identified areas in the event of emergency scenarios, such as an 393 
islanding event 394 

 Methodology used to calculate the member’s frequency-responsive reserve 395 
responsibility 396 

 How information is shared among members in Real-time 397 

 Tools for operators to have situational awareness of frequency-responsive reserves of 398 
the FRSG 399 

 When and how to bring more frequency-responsive reserves to bear (e.g. conservative 400 
operations, periods of low inertia, etc.). 401 

 402 
FRSGs must be pre-arranged and member participation must coincide with the BAL-003-1.1 403 
operating year (December 1 through the following year November 30).  Any member BA’s 404 
minimum period of participation must be one (1) BAL-003-1.1 operational year.  Partial BAL-003-405 
1.1 operating year participation is not be allowed.  Per event participation with other BAs is a bi-406 
lateral transaction and is not considered an FRSG.  Like bi-lateral transactions, FRSGs can only be 407 
established prior to the analysis period.  No BA may be a member of more than one FRSG at any 408 
given time.  409 
 410 
All FRSG member BAsS must be in the same Interconnection.  An FRSG can be non-contiguous, 411 
but each FRSG should be subject to a transmission security review by potentially affected BAs 412 
and Transmission Operators (TOPs).  In some cases, a transmission security review may be 413 
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necessary for contiguous FRSGs if, for example, parallel flows caused by individual members’ 414 
responses may impact other BAs or TOPs. 415 
 416 
Operations 417 
FRSGs and their constituent BAs should attempt to fully respond to each event in the BAL-003-418 
1.1 operating year.   419 
 420 
FRSG member BAs should properly time-align tie line data to account for data latency and 421 
difference in member BAs’ Energy Management System (EMS) scan rates.  To the extent 422 
possible, this adjustment should be reflected in Real-time data provided to operators.  The 423 
adjustment times for each alignment should be reviewed at least annually to determine if a 424 
different amount of adjustment is needed. 425 
 426 
The FRSGs minimum frequency-responsive reserve requirement should be conservative to allow 427 
for conditions, such as a unit-tripping or transmission contingencies, that could affect members’ 428 
ability to supply frequency-responsive reserve to each other.  429 
 430 
Although an explicit frequency-responsive reserve requirement is not necessary in every case, 431 
the FRSG should account for frequency-responsive reserves among its members in real-time. 432 
Members of an FRSG should consider including such provisions in their organizational 433 
documents. 434 
 435 
Analysis/Reporting 436 
FRSG member BAs should select an entity to report summary information for the FRSG to NERC.  437 
As noted above, FRSG reporting is done according to Attachment A in BAL-003-1.1.  438 
 439 
For tie line data not already time-aligned, the FRSG and its member BAs should properly time-440 
align prior to completing the aggregate FRS Form 2s to account for data latency and difference 441 
in member BAs’ EMS scan rates. 442 
 443 
Changes to Form 1 necessary to allow use of appropriate adjustments of FRM will be referred to 444 
NERC staff for development and implementation and those changes will be routed through the 445 
appropriate NERC committees for any vetting/validation needed. 446 

c. Regulation Reserve Sharing Group 447 
A Regulation Reserve Sharing Group (RRSG) is a group whose members consist of two or more 448 
Balancing Authorities that collectively maintain, allocate, and supply the regulating reserve 449 
required for all member Balancing Authorities to use in meeting applicable regulating standards.  450 
 451 
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A RRSG may be used to satisfy the Control Performance Standard (CPS) requirement in BAL-001-452 
2.  Sharing of Regulating Reserve will require real-time data sharing and dynamic transfers4 453 
between members.  The agreement among the participant BAs of the RRSG should contain the 454 
maximum amount of regulation to be exchanged and the medium used to communicate the 455 
regulation to be shared.  The agreement should assign responsibility for arranging transmission 456 
service and posting schedules.  Regulation magnitudes may at times be limited due to resource 457 
availability or transmission constraints, so the RRSG agreement should include mechanisms to 458 
provide for such restrictions.  If a RRSG has many members, the members may need central data 459 
sharing to enable communication in Real-time, as well as more complex definitions of 460 
transmission paths among members and mechanisms to address transmission path limitations.  461 
Record keeping for the RRSG will primarily be energy schedule records (E-TAGS) and Open Access 462 
Same-Time Information System (OASIS) postings that allow energy flow between members.  The 463 
RRSG agreement should also have mechanisms to settle imbalances and limit the amounts of 464 
imbalances between members.   465 

 466 
VIII. Operating Reserve Use and Interaction 467 

The responsible entity’s Operating Reserve should include three general categories: frequency 468 
responsive reserve, Regulating Reserve and Contingency Reserve.  The deployment of these three 469 
categories is governed primarily by NERC Reliability Standards. 470 
 471 
USE 472 
For all imbalances occurring on its power system, the responsible entity will use its reserve which is 473 
addressed by the following four-step process. 474 
 475 
Step 1:  Arrest Frequency Change 476 
The first step in recovery is to arrest the frequency change caused by the imbalance.  In most 477 
circumstances, this arresting action is performed automatically by the frequency response of 478 
generators and load on the Interconnection within the first few seconds of the imbalance.  If there 479 
is insufficient frequency response or frequency responsive reserve to arrest a frequency decline, the 480 
Interconnection frequency will reach underfrequency relay trip points before any of the other steps 481 
can be initiated.  Frequency response is therefore the most important of the required responses and 482 
frequency responsive reserve is the most important of the reserves. 483 
 484 
Step 2: Return Frequency to its Normal Range 485 
The second step in the recovery process is to return the frequency to its normal range.  Again in 486 
most circumstances, for small imbalances, this is usually accomplished by applying frequency 487 
responsive reserve or Regulating Reserve, and the timeliness of the aggregate of such recoveriesy is 488 
governed by the CPS1 portion of BAL-001-2.  The timeliness of the recovery from larger imbalances 489 
is governed by BAL-002-2, as well as CPS1.  For large, sudden imbalances due to loss of generation, 490 
this is usually accomplished by applying Contingency Reserve.  Current rules in North America 491 

                                                      
4 For a more detailed explanation of the implementation of dynamic transfers in general and for regulation sharing (discussed as 
supplemental regulation in the document) specifically, see the “Dynamic Transfer Reference Guidelines” reference document in the NERC 
Operating Manual.  This document can be found at http://www.nerc.com/comm/OC/Pages/Operating-Manual.aspx. 
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require the completion of this step within a fixed time, in most cases 15 minutes.  The remainder of 492 
the operating reserve not used for the frequency response is available to complete this return to 493 
the normal frequency range. 494 
 495 
Step 3: Restore Frequency Responsive Reserve 496 
The third step in the recovery process is the restoration of the frequency responsive reserve.    497 
Restoration of frequency responsive reserve is what indicates the Interconnection is secure and in 498 
a position to survive the next imbalance or disturbance.  The timeliness of achieving this condition 499 
affects the risk that the Interconnection faces. 500 
 501 
Step 4: Restore Regulating Reserve or Contingency Reserve 502 
The fourth step is to restore the any Regulating or Contingency Reserve that has been deployed to 503 
ensure that the Interconnection can recover from the next imbalance or disturbance within an 504 
appropriate time. 505 
 506 
Interaction 507 
This four-step process demonstrates that the Operating Reserve components—frequency 508 
responsive reserve, Regulating Reserve and Contingency Reserve—do not function in isolation but 509 
are always interacting and are often used in conjunction with one another. 510 
 511 
The Operating Reserve components can be distinguished from each other by the response time it 512 
takes to convert the reserve capacity into deliverable energy.  The differences in response time allow 513 
the reserves to be utilized from the reserve with the fastest response (frequency responsive reserve) 514 
to the reserve with the slowest response time (Contingency Reserve).  The deployment of Regulating 515 
Reserve in some scenarios can lead to the restoration of frequency responsive reserve.  The 516 
deployment of Contingency Reserve in some scenarios will assist in the restoration of frequency 517 
responsive reserve and Regulating Reserve. 518 
 519 
Frequency responsive reserve is a “sub-minute” reserve product.  Typically, Regulating Reserve and 520 
Contingency Reserve cannot be deployed in the timeframe to assist in keeping frequency above 521 
under-frequency relay settings.  Regulating Reserve usually does not respond quickly enough to be 522 
observable in the Frequency Response Measure (FRM).  Contingency Reserve most often takes more 523 
than a minute to deploy following the start of the contingency. 524 
 525 
Regulating Reserve is often thought of as a “minute plus” reserve product.  If it is deployed by any 526 
responsible entity in an Interconnection in a direction that supports pushing frequency towards 60 527 
Hz, it will help restore frequency responsive reserve within the Interconnection. 528 
 529 
For resource losses, Contingency Reserve activated by the contingent responsible entity often takes 530 
a few minutes to begin to be deployed.  As its deployment progresses over time and frequency 531 
approaches 60 Hz, there will be some restoration of frequency responsive reserve and Regulating 532 
Reserve for the contingent responsible entity.  Non-contingent responsible entity’s frequency 533 
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responsive reserve will tend to be restored with the deployment of the contingent responsible 534 
entity’s Contingency Reserve as well. 535 
 536 
For a responsible entity in a multiple responsible entity Interconnection, it may coincidentally need 537 
to deploy  frequency responsive reserve for a load greater than generation imbalance within its 538 
Interconnection at the same time that it needs to deploy its Regulating Reserve in the upward 539 
direction.  It may also experience its MSSC requiring the deployment of Contingency Reserve while 540 
the need for frequency responsive reserve and Regulating Reserve are at a maximum. The 541 
responsible entity should plan its reserve allocations to be compliant with the NERC Reliability 542 
Standards in such a coincidental scenario.   543 
 544 
Interconnections with only one responsible entity are unique in that only they can correct their 545 
system frequency.  Frequency responsive reserve will always be deployed automatically and 546 
coincidentally when Contingency Reserve needs to be deployed for a large contingency.  In a single 547 
responsible entity Interconnection, frequency responsive reserve and Contingency Reserve are 548 
inherently co-mingled, and together they must at least equal MSSC.  As with a multiple responsible 549 
entity Interconnection, Regulating Reserve needs to be separate from frequency responsive reserve 550 
and Contingency Reserve. 551 
 552 
There is an additional characteristic of reserve enabling the reserve categories to be ordered.  553 
Operating Reserve categories are partially substitutable for one another.  Frequency responsive 554 
reserve is the only type of reserve that could be used as the exclusive reserve that would enable an 555 
Interconnection to operate reliably.  Attempts to operate an Interconnection without frequency 556 
responsive reserve would result eventually in the activation of frequency relays.  As long as the 557 
amount of frequency responsive reserve available is greater than the energy imbalance on the 558 
Interconnection, the Interconnection will remain reliable. 559 
 560 
The difficulty with operating an Interconnection with only frequency responsive reserve is that 561 
frequency responsive reserve is limited in the total amount available.  Frequency responsive reserve 562 
will arrest the frequency change but will not restore frequency to its normal range, leaving the 563 
Interconnection vulnerable to the next contingency.  The frequency responsive reserve provided by 564 
load damping is limited and the additional frequency responsive reserve provided by governor 565 
response is relatively expensive to provide in large quantities. 566 
 567 
Regulating Reserve is a reserve that can be substituted on a limited basis for frequency responsive 568 
reserve.  When Regulating Reserve is substituted for frequency responsive reserve, the Regulating 569 
Reserve restores the frequency responsive reserve by replacing it with dispatched energy.  As 570 
frequency is returned to normal range the frequency responsive reserve is restored and available 571 
for reuse.  The amount of Regulating Reserve that can be substituted for Frequency Response is 572 
determined by the difference between, (1) the frequency responsive reserve required to manage 573 
the largest imbalance that could occur on the Interconnection, and (2) the frequency responsive 574 
reserve that could be required in a period shorter than the response time for Regulating Reserve.  575 
This ensures there is sufficient frequency responsive reserve available to manage any imbalance 576 
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occurring before there is time to replace the frequency responsive reserve being used with 577 
Regulating Reserve.  Also it extends the effective amount of frequency responsive reserve available, 578 
allowing the Interconnection to operate with less governor response because the amount of load 579 
damping is not easily modified. 580 
 581 
In all cases, the minimum frequency responsive reserve required, when only frequency responsive 582 
reserve and Regulating Reserve are available, is determined by the maximum imbalance that cannot 583 
be managed by supplementing frequency responsive reserve with Regulating Reserve.  In addition, 584 
the sum of the frequency responsive reserve and Regulating Reserve should exceed the largest 585 
energy imbalance occurring on the Interconnection.  Thus, when substituting Regulating Reserve for 586 
frequency responsive reserve the total amount of the frequency responsive reserve and Regulating 587 
Reserve should be equal to or exceed the amount of frequency responsive reserve when it is used 588 
alone. 589 
 590 
Regulating Reserve and frequency responsive reserve can be further supplemented with 591 
Contingency Reserve.  Contingency Reserve can be manually dispatched to restore any frequency 592 
responsive reserve currently being used to respond to declining frequency.  When dispatched, it 593 
restores both frequency responsive reserve and Regulating Reserve making them available for 594 
reuse.  Therefore, Contingency Reserve can be substituted for a portion of the Regulating Reserve 595 
that could be substituted for frequency responsive reserve.  When this substitution is implemented, 596 
the sum of the frequency responsive reserve, Regulating Reserve and Contingency Reserve should 597 
exceed the sum of Regulating Reserve and frequency responsive reserve if Contingency Reserve is 598 
not used. 599 
 600 
This illustrates a power system that uses many levels of substitution to improve economic efficiency 601 
and reliability.  Regulating Reserve is substituted for frequency responsive reserve as determined by 602 
reliability needs; Contingency Reserve is substituted for Regulating Reserve as determined by 603 
reliability needs.  Reliability limits for these substitutions can be quantified with a set of inequalities: 604 
 605 
FRR + RRO ≥ FRRO Inequality (1) 606 
FRR + RR + CR ≥ FRR + RRO Inequality (2) 607 
FRRO = Frequency response obligation (FRO), equal to MW of frequency responsive reserve (FRR) 608 

when only FRR is used. 609 
FRR = MW of FRR when another service is substituted for FRR. 610 
RRO = MW of Regulating Reserve (RR) when nothing is substituted for RR. 611 
RR = MW of RR when another service is substituted for RR. 612 
CR = MW of CR when nothing is substituted for CR. 613 
 614 
Both inequalities represent the total required reserve on both sides of the inequality. 615 
 616 
This is the basis used to determine the Frequency Response Obligation in BAL-003-1.1 as adjusted 617 
by the base frequency error profile resulting from reserve substitution.  In addition, the Contingency 618 
Reserve Requirement in R2 of BAL-002-2 determines the minimum CR when it is not in use for 619 
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recovery but it does not require that the reserve used to meet the requirement exclude frequency 620 
responsive reserve or Regulating Reserve.  Since Regulating Reserve is unique to each responsible 621 
entity and can be determined only by evaluating the characteristics of their load and generation 622 
resources, a minimum Regulating Reserve Obligation is not specified in BAL-001-2.  The variations 623 
of substitution of reserve as shown above suggests that the best test for reserve adequacy is 624 
whether the total capability of resources designated to provide Regulating Reserve, Contingency 625 
Reserve, and frequency responsive reserve is at least equal to the amount required to meet all 626 
reserve requirements concurrently. 627 
Additionally, this indicates that during the deployment of reserve in real-time, there are only limited 628 
ways to determine whether a responsible entity is holding adequate reserve.  This determination 629 
can only be based on a prospective look during operations planning when there are no deviations 630 
from the expected deployment of reserve.  Because this is the case, also it is important for the 631 
responsible entity to have a feedback mechanism included in its evaluations of reserve to include 632 
the uncertainties experienced during actual reserve usage.  This could be accomplished with a 633 
reserve monitoring tool. 634 
 635 
The calculation of reserve levels including frequency responsive reserve, Regulating Reserve and 636 
Contingency Reserve begins with the calculation of the amount of each type of reserve available 637 
from each resource providing any of these three types of Operating Reserve.  Once the individual 638 
resource reserve contributions have been calculated, the responsible entity’s total reserves by 639 
category can be determined by the sum of the reserve contributions for all contributing resources. 640 
 641 
This type of calculation for these three types of reserves (frequency responsive reserve, Regulating 642 
Reserve and Contingency Reserve) is not supported in many current EMSs because the calculation 643 
of frequency responsive reserve and the interaction between reserves requires additional data not 644 
currently maintained in many EMSs.  Additional data required to support the frequency responsive 645 
reserve calculation includes, but is not limited to, unit droop and dead-band settings and 646 
Interconnection Underfrequency Load Shedding (UFLS) frequency limits.  Additional data may be 647 
required for other types of resources. 648 
 649 
Finally, any calculation of the total amount of reserve and the amount in each category can change 650 
with a change in output/use of any of the resources providing reserve for the responsible entity.  651 
For example, dispatch of Contingency Reserve from a resource could also affect the frequency 652 
responsive reserve or Regulating Reserve that is available from that same resource by moving the 653 
operating point of the resource nearer to one of the resource’s operating limits.  This could result in 654 
a reduction of one of the other reserve types in addition to the reduction in the amount of 655 
Contingency Reserve resulting from the dispatch.  This dynamic reserve interaction should be 656 
included in operations planning and the tools used to provide the System Operator with the best 657 
information. 658 
 659 

Related Documents and Links:  660 
 661 
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 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 

Number 

Line 

Number 

Type of 
Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

2  57 Editorial Replace the word “Application” 
with “Tool”. It will make the 
language consistent throughout 
the document. 

Make the language consistent by 
saying “Tool” rather than 
“Application”. 

Thanks for your 
comments. Changes have 
been made to reflect that 
comments.  

4 146 Editorial Delete the “-2” at the end of BAL-
004-WECC so you don’t have to 
update this guide if the Standard 
gets changed in the future. 

Delete the “-2” at the end of BAL-
004-WECC. 

Thanks for your 
comments. Changes have 
been made to reflect the 
comments.  

4 157  Change “NERC inadvertent Change “NERC inadvertent reporting Thanks for your 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

reporting tool” to “NERC 
Inadvertent Interchange Reporting 
Tool” in order to keep language in 
document consistent throughout. 

tool” to “NERC Inadvertent 
Interchange Reporting Tool” 
throughout document. 

comments. Changes have 
been made to reflect the 
comments.  

4 161 Editorial “Vendor” is not defined. 
Recommend define it in the 
document or use a different term. 

Recommend defining “Vendor”. Thank you for your 
comment. The following 
language has been added 
“vendor of the tool” to 
help with clarity.  

5 173 Editorial See “NERC inadvertent reporting 
tool” comment above. 

 Thanks for your 
comments. Changes have 
been made to reflect the 
comments.  

5 194 Editorial See “NERC inadvertent reporting 
tool” comment above. 

 Thanks for your 
comments. Changes have 
been made to reflect the 
comments.  

6 222 Editorial See “NERC inadvertent reporting 
tool” comment above. 

 Thanks for your 
comments. Changes have 
been made to reflect the 
comments.  

6 236-37 Editorial See “NERC inadvertent reporting  Thanks for your 
comments. Changes have 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

tool” comment above. been made to reflect the 
comments.  

8 266 Editorial See “Delete the -2” comment 
above. 

 Thanks for your 
comments. Changes have 
been made to reflect the 
comments.  

      

 



 
 

 

 

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 and supports the Inadvertent 
Interchange Accounting activities.  The guideline is an aid to NERC, the Regions and Balancing Authorities, 
but does not set out compliance obligations nor is intended to be used as an auditor resource.  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 OC - Resources Subcommittee (RS) 

                                                      
1 http://www.nerc.com/comm/OC/Related%20Files%20DL/OC_Charter_December_2016.pdf 
 http://www.nerc.com/comm/CIPC/Related%20Files%20DL/CIPC%20Charter%20BoT%20approved%205-05-2016.pdf 
 http://www.nerc.com/comm/PC/Related%20Files%202013/NERC_PC_Charter_2016_FINAL.pdf 

http://www.nerc.com/comm/OC/Related%20Files%20DL/OC_Charter_December_2016.pdf
http://www.nerc.com/comm/CIPC/Related%20Files%20DL/CIPC%20Charter%20BoT%20approved%205-05-2016.pdf
http://www.nerc.com/comm/PC/Related%20Files%202013/NERC_PC_Charter_2016_FINAL.pdf
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Provide oversight of the Inadvertent Interchange reporting process as implemented by the BA and Regional 
Administrators from each Regional Entity. 
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) 

An 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 Toolon or around the 22nd calendar day of each 
month for the previous month's data. Please refer to the Adjustments for Error section for further 
information regarding how BAs can make adjustments to data after the Tool 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 RS on a quarterly basis the status of the Region inadvertent reporting by BA via 
email or at the RS 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. 

https://inadvertent.nerc.net/webhub/
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Guideline Details: 

 
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 BA 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 data has been locked, email a request form (See Appendix A) to the RA 
including the following information: 
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 The month and year for which a change needs to be made. 

 Whether the change is for NIA or NIS. 

 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-WECCRequirement 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 Interchange 
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 of the tool 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 of the tool 
should remove that BA from the list of BAs that must report into the NERC inadvertent reporting tool.  
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Historical data will remain in the NERC inadvertent reporting tool for the dissolving BA.  
 
Below are examples for inadvertent accounting changes: 
 
Example #1: 
BA dissolving into a single BA 
BA 1 last day of operation as a BA 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 Interchange reporting tool once 
they are no longer a BA.  
 
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 Interchange reporting tool.  
 
Example #2:  
One BA dissolving into two BAs 
BA 1 last day of operation as a BA is June 30, 2012. They are being split between two BAs (BA 2 and BA 3) 
as of July 1, 2012 0000. The three BAs 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 Interchange reporting tool once 
they are no longer a BA.  
 
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.  
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BA 1 On peak Inadvertent Interchange = -1000 
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 Interchange 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.  
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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  
 
Western Interconnection 
Please refer to BAL-004-WECC. 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 

11/1/2017 1.1 Addressed Industry Comments 

 
  

                                                      
2 Standards for Business Practices and Communication Protocols for Public Utilities, 148 FERC ¶ 61,205 (2014). 
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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  

 
Company:  

Name:  

Date:  

1. State the Month and Year of the 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. 

 

 

 

 
 



 
 

 

 1 
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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 another BA Area 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 and. supportsand supports the 30 
Inadvertent Interchange Accounting activities related to BAL-006.  The guideline is an aid to NERC, the 31 
Regions and Balancing Authorities, but does not set out compliance obligations nor is intended to be used 32 
as an auditor resource.  Included within this document are accounting practices that every BA within NERC 33 
should follow. These practices provide a method for isolating and eliminating the source(s) of accounting 34 
errors. They may also be used as an aid in identifying the poor control performance that contributes to 35 
inadvertent accumulations. 36 
 37 
Responsibilities 38 
NERC Operating Committee - Resources Subcommittee (RS) 39 

                                                      
1 http://www.nerc.com/comm/OC/Related%20Files%20DL/OC_Charter_December_2016.pdf 
 http://www.nerc.com/comm/CIPC/Related%20Files%20DL/CIPC%20Charter%20BoT%20approved%205-05-2016.pdf 
 http://www.nerc.com/comm/PC/Related%20Files%202013/NERC_PC_Charter_2016_FINAL.pdf 

http://www.nerc.com/comm/OC/Related%20Files%20DL/OC_Charter_December_2016.pdf
http://www.nerc.com/comm/CIPC/Related%20Files%20DL/CIPC%20Charter%20BoT%20approved%205-05-2016.pdf
http://www.nerc.com/comm/PC/Related%20Files%202013/NERC_PC_Charter_2016_FINAL.pdf
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Provide oversight of the Inadvertent Interchange reporting process as implemented by the BA and Regional 40 
Administrators from each Regional Entity. 41 
 42 
 43 
Balancing Authorities 44 
Account for, calculate and report Inadvertent Interchange. Each BA is obligated to maintain its Inadvertent 45 
Interchange accounting within two periods, namely, On-Peak and Off-Peak. All hourly Schedules and 46 
Schedule changes are confirmed between the involved BA Areas prior to implementation in regard to 47 
common magnitude, rate of change, starting time, and ending time. As a double check, Interchange 48 
Schedules are also confirmed for the previous day. 49 
 50 
Each BA must submit in a timely manner a monthly summary of Inadvertent Interchange to the NERC 51 
Inadvertent Interchange Reporting Tool. 52 
 53 
Regional Administrators (RA) 54 
An RA is established voluntarily, for each Region to help maintain the NERC Inadvertent Interchange 55 
Reporting Tool (https://inadvertent.nerc.net/webhub/) by ensuring the BAs have effectively reported 56 
Inadvertent Interchange Data.  57 
 58 
Tasks to be performed by the RA are as follows: 59 

 Lock the NERC Inadvertent Interchange Reporting ApplicationTool on or around the 22nd calendar 60 
day of each month for the previous month's datathe 22nd calendar day of each month. Please refer 61 
to the Adjustments for Error section for further information regarding how BAs can make 62 
adjustments to data after the Application Tool has been locked for the month. 63 

 Assist in dispute resolution when two BAs cannot agree on a Scheduled Net Interchange (NIS) or 64 
Actual Net Interchange (NIA).  65 

 Verify Interconnection’s monthly actual and scheduled On and Off-Peak balances reflect zero after 66 
data submittals are complete.  67 

 If the balance does not equal zero, communicate with BAs to identify the root cause and assist 68 
in resolving the imbalance 69 

 Report to the NERC RS on a quarterly basis the status of the Region inadvertent reporting by BA via 70 
email or at the RS meeting. For the Western Interconnect this reporting is handled by WECC not the 71 
RA.  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 
Definitions 80 

https://inadvertent.nerc.net/webhub/
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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 
  84 
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Guideline Details: 85 
 86 
Inadvertent Interchange Accounting Procedure 87 
Each BA shall calculate and record hourly Inadvertent Interchange which includes all AC and DC tie lines 88 
that connect to its Adjacent BA Areas in the same Interconnection and interchange served by jointly owned 89 
generators for On-Peak and Off-Peak periods.  90 
 91 
Adjacent BA Areas shall operate to a common Net Interchange Schedule and Actual Net Interchange value 92 
and shall record these hourly quantities, with like values but opposite sign.  93 
 94 
In order to ensure that each BA can agree to a common Scheduled Net Interchange and Actual Net 95 
Interchange, it is recommended that the BAs, by the end of the next business day, agree with its adjacent 96 
BA to the hourly values of Net Interchange Schedule and hourly integrated megawatt-hour values of Actual 97 
Net Interchange. 98 
 99 
The BA needs to use the agreed-to daily and monthly accounting data to compile its monthly accumulated 100 
Inadvertent Interchange for the On-Peak and Off-Peak hours of the month in order for the BAs to submit a 101 
monthly summary of Inadvertent Interchange to the NERC reporting tool. The values should be populated 102 
in the NERC tool no later than the 15th calendar day of the following month. 103 
 104 
These values are reported in the Central prevailing time zone and should only include agreed to values 105 
between by the Source BA, Sink BA and all Intermediate BAs. If the BAs cannot come to agreed values they 106 
should populate the actual interchange and schedule interchange they have at the time.  107 
 108 
Differences 109 
If the BAs cannot mutually agree to a common Actual Net Interchange or Scheduled Net Interchange with 110 
like values but opposite signs by the 15th calendar day of the following month they need to contact their RA 111 
and advise them of the situation. The BAs need to provide the RA a description of the cause for the dispute 112 
and the plan for correcting the discrepancy including the timeline for the completion. This includes 113 
instances where the BAs need additional time for reconciliation.  In circumstances where an RA does not 114 
exist, the involved BAs should resolve their differences to meet the NERC standards, such as BAL-005.   115 
 116 
Documentation should be saved for the parties’ involved up to 24 months after the difference has been 117 
resolved.  118 
 119 
Adjustments for Error  120 
A BA may make after-the-fact corrections to the agreed-to monthly accounting data only as needed to 121 
reflect actual operating conditions (e.g. a meter being used for control was sending bad data). After-the-122 
fact corrections to scheduled or actual values can only be made with agreement of the impacted Adjacent 123 
BAs, by making equal, but opposite, adjustments. 124 
 125 
If changes need to occur after the 22nd day of the month datatool has been locked, email a request form 126 
(See Appendix A) to the RA including the following information: 127 



 

Reliability Guideline: Inadvertent Interchange 5 
Approved by the Operating Committee: XX XX, 2017 

 The month and year for which a change needs to be made. 128 

 Whether the change is for NIA or NIS. 129 

 Explanation for the change. 130 

 Agreements to the change from all BAs involved.  131 

 Whether the change is On-Peak or Off-Peak. 132 
 133 
In circumstances where an RA does not exist, the involved BAs should resolve their differences to meet 134 
the NERC standards, such as BAL-005.   135 
 136 
Managing the Balancing Authorities’ Balance 137 
 138 
Eastern Interconnection 139 
Each BA’s accumulated Inadvertent Interchange for both the monthly On-Peak period and the monthly Off-140 
Peak period, individually, should not exceed 150% of the previous calendar year’s average of integrated 141 
hourly Peak Demand and integrated hourly peak generation (1.5*((average hourly peak for preceding 142 
calendar year + hourly peak generation)/2)). If the BA’s balance does exceed 150% of the previous calendar 143 
year’s average of integrated hourly Peak Demand and integrated hourly peak generation, it is expected that 144 
the BA should start a form of inadvertent payback method that includes a target of driving their balance 145 
down towards zero in accordance with the North American Energy Standards Board (NAESB) requirements.  146 
 147 
Western Interconnection 148 
Each BA Area’s accumulated Primary Inadvertent Interchange must be managed in accordance with BAL-149 
004-WECC-2 Requirement R1. 150 

 151 

Dissolution of Balancing Authorities 152 
When a BA deregisters, presumably to transfer its load and generation into another BA, its Inadvertent 153 
Interchange balance should be accurately accounted for to keep the Interconnection in balance. In the 154 
event the deregistering BA is being absorbed by more than one BA, the deregistering BA Inadvertent 155 
Interchange balance must be apportioned among the absorbing BAs. 156 
 157 
The transfer of the inadvertent balance needs to occur the month after the dissolving BA is 158 
decommissioned.  159 
 160 
The dissolving BA inadvertent balance will need to reflect zero in the NERC Inadvertent Interchange 161 
rReporting tToolNERC inadvertent reporting tool. The new or acquiring BA would absorb the inadvertent 162 
balance of the dissolving BA. 163 
 164 
The dissolving BA should contact the NERC RS, to discuss the necessary changes. This acts as a notification 165 
to the vendor of the tool  so that an adjustment can be made to the NERC inadvertent reporting tools.  166 
 167 
The month after the dissolving BA’s balance has been transitioned to the new BA(s) the vendor of the tool 168 
should remove that BA from the list of BAs that must report into the NERC inadvertent reporting tool.  169 
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 170 
Historical data will remain in the NERC inadvertent reporting tool for the dissolving BA.  171 
 172 
Below are examples for inadvertent accounting changes: 173 
 174 
Example #1: 175 
BA dissolving into a single BA 176 
BA 1 last day of operation as a BA is June 30, 2012. They are being absorbed by BA 2 as of July 1, 2012 0000. 177 
BA 1 inadvertent balance will be taken to zero in the NERC Inadvertent Interchange rReporting tTool NERC 178 
inadvertent reporting tool once they are no longer a BA.  179 
 180 
BA1 has finished their end of the month check out for the month of June 2012 they report their remaining 181 
inadvertent balance, on and off peak, to BA2.  182 
 183 
For the month of July 2012 BA 1 and BA2 would report the accumulated inadvertent numbers between the 184 
two of them in the Actual columns, taking BA 1 inadvertent balance to zero and increasing BA 2 inadvertent 185 
balance by the agreed to amount.  186 
 187 
BA 1 On peak Inadvertent Interchange = -300 188 
BA 1 Off Peak Inadvertent Interchange = 500 189 
 190 
BA 1 would report on peak actual of 300 with an off peak actual value of -500. 191 
 192 
BA 2 would report on peak actual of -300 with an off peak actual value of 500.  193 
 194 
This would take BA 1 inadvertent balance to zero for both on and off peak and adjust BA 2 inadvertent 195 
balance by the amount absorbed from BA 1.  196 
 197 
For BA 1 these should be the only numbers reported in July 2012. Going forward BA 1 would no longer 198 
report values in the NERC Inadvertent Interchange rReporting tToolNERC inadvertent reporting tool.  199 
 200 
Example #2:  201 
One BA dissolving into two BAs 202 
BA 1 last day of operation as a BA is June 30, 2012. They are being split between two BAs (BA 2 and BA 3) 203 
as of July 1, 2012 0000. The three BAs have agreed to split the inadvertent 50/50 between BA 2 and BA 3.  204 
 205 
BA 1 inadvertent balance will be taken to zero in the NERC Inadvertent Interchange rReporting tTool NERC 206 
inadvertent reporting tool once they are no longer a BA.  207 
 208 
BA1 has finished their end of the month check out for the month of June 2012 they report their remaining 209 
inadvertent balance, on and off peak, to BA2 and BA 3.  210 
 211 
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For the month of July 2012 BA 1, BA2 and BA 3 would report the accumulated inadvertent numbers between 212 
the three of them in the Actual columns, taking BA 1 inadvertent balance to zero and increasing BA 2 and 213 
BA 3 inadvertent balance by the agreed to amount.  214 
 215 
BA 1 On peak Inadvertent Interchange = -1000 216 
BA 1 Off Peak Inadvertent Interchange = 5000 217 
 218 
BA 2 would take the following 219 
 On peak = -500 220 
 Off peak = 2500 221 
 222 
BA 3 would take the following: 223 
 On peak = -500 224 
 Off peak = 2500 225 
 226 
In the NERC Tool BA 1 would report with BA 2 an on peak value of 500 and off peak value of -2500. 227 
BA2 would report with BA 1 on peak of -500 and off peak value of 2500. 228 
 229 
In the NERC Tool BA 1 would report with BA 3 an on peak value of 500 and off peak value of -2500.  230 
BA 3 would report with BA 1 on peak of -500 and off peak value of 2500. 231 
 232 
This will take BA 1 inadvertent accounting balance to zero for both on and off peak and adjust BA 2 and BA 233 
3 by the agreed to amount.  234 

 235 

Creation of Balancing Authorities 236 
Please refer to Housekeeping Task for New, Reconfigured or Retiring Balancing Authorities located on the 237 
NERC website. 238 
 239 
Managing the Interconnection Balance  240 
On a monthly basis, the summation of the Regions On and Off Peak balances sum to zero in the NERC 241 
inadvertent reporting tool. The NERC Inadvertent Interchange rReporting tTool NERC inadvertent reporting 242 
tool has the capability to provide inadvertent reports. The Inadvertent Interchange reports can be located 243 
by following the steps below:  244 

1. Go to the Reports tab on the top of the screen/Select the correct Interconnection and select 245 
Monthly under Monthly/Yearly. Once the screen has loaded, select the desired month by clicking 246 
on the blue hyperlink. 247 

 248 

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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 249 
 250 

2. Click on the NERC Report link. 251 
 252 

 253 
 254 

3. Once the report is open, scroll to the bottom of the page and verify that the On Peak and Off Peak 255 
Totals net to zero between the Regions. Also verify the Total Inadvertent for the month is zero.  256 

 257 

 258 
 259 
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If the balance does not equal zero, the RA should investigate the root cause of the non-zero value and assist 260 
in resolving the imbalance. If the RA is unable to determine the cause of the discrepancy then the RA or the 261 
BA should contact the Chair of the NERC RS for assistance.  262 

 263 

Inadvertent Interchange Payback Options 264 
 265 
Eastern Interconnection 266 
Please refer to the NAESB Wholesale Electric Quadrant (WEQ) Standard, Version 003, WEQ-007, entitled, 267 
Inadvertent Interchange Payback. The Federal Energy Regulatory Commission (FERC) approved Version 003 268 

on September 18, 2014 in Order No. 676-H.2  269 
 270 
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 
NERC Operating Committee Charter 278 
 279 
Revision History 280 
Date Version Number Reason/Comments 

7/27/2016 1.0 Initial Version – Inadvertent Interchange 

11/01/2017 1.1 Addressed Industry Comments 

 281 

  282 

                                                      
2 Standards for Business Practices and Communication Protocols for Public Utilities, 148 FERC ¶ 61,205 (2014). 
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Appendix A 283 

Request to Unlock NERC Inadvertent Interchange Tool Form 284 

*This form must be completed if the NERC Tool needs to be unlocked after the 22nd of the month 285 

 286 

Company: 287 

Name: 288 

Date: 289 

1. State the Month and Year of requested change 290 

Month____________  Year__________ 291 

 292 

2. Changes affect 293 

Net Actual Interchange (NIA ) ,  294 

Net Schedule Interchange (NIS ) 295 

Both 296 

 297 

3. Please explain the reason for the change request 298 

____________________________________________________________299 

____________________________________________________________300 

__________________________________________ 301 

 302 

4. List the names and contact information for each Balancing Authority (BA) 303 

Representative who are in agreement with the change. 304 

____________________________________________________________305 

____________________________________________________________306 

__________________________________________ 307 

 308 
 309 
 310 



 

 

 

Official Comment Form  
Reliability Guideline: Inadvertent Interchange 

  

Please use this form to submit comments on the proposed Reliability Guideline: Inadvertent Interchange. 
 

Comments must be submitted by 5:00 p.m. ET on September 18, 2017. 
 
You may submit the completed Microsoft Word form by e-mail to (reliabilityguidelinecomments@nerc.net) with the words “Reliability 
Guideline: Inadvertent Interchange” in the subject line. Only comments submitted in Microsoft Word format using this comment form 
will be accepted. Red-line document changes, PDF versions of this document, or email comments will NOT be accepted. 
 
Comments may be submitted by individuals or groups.  
 
If the comments are from an individual, please provide the contact information for the submitter in Information Table 1, and provide the 
requested affiliation information in Information Table 2. 
 
If the comments are from a group, please provide the contact information for the leader of the group in Information Table 1, the requested 
affiliation information in Information Table 2, and a list of all group participants in Information Table 3. 
 
Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 
If you have any questions on the subject information, please contact Stephen.Crutchfield@nerc.net. 

mailto:reliabilityguidelinecomments@nerc.net?subject=Reliability%20Guideline:%20Generator%20Loss%20of%20Communication
mailto:Stephen.Crutchfield@nerc.net
mailto:Stephen.Crutchfield@nerc.net
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Information Table 1 

Individual Commenter or Group Leader Contact Information 

Name:    Shannon V. Mickens 

Entity Name:   Southwest Power Pool 

Telephone:   501-688-1704 

E-mail:   smickens@spp.org 

 

 

Information Table 2 

Select each NERC 

Region that you 
represent: 

Select each Industry Segment that you represent: 

 ERCOT 

 FRCC 

 MRO 

 NPCC 

 RFC  

 SERC 

 SPP 

 WECC 

 NA – Not Applicable 

 1 — Transmission Owners 

 2 — RTOs, ISOs 

 3 — Load-serving Entities 

 4 — Transmission-dependent Utilities 

 5 — Electric Generators 

 6 — Electricity Brokers, Aggregators, and Marketers 

 7 — Large Electricity End Users 

 8 — Small Electricity End Users 

 9 — Federal, State, and Provincial Regulatory or other Government Entities 

 10 — Regional Reliability Organizations and Regional Entities 

 NA – Not Applicable 
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Information Table 3 

Group Comments (Complete this page if comments are from a group.) 

Group Name:         

Additional Member Name Additional Member Entity 
Name 

Region(s) Segment(s) 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
 

 



 

Official Comment Form – Reliability Guideline: Inadvertent Interchange 5 

Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

The SPP Standards Review Group understands 
that the current guidance document doesn’t 
have a tie to a standard, however, in reference 
to future guidelines, we feel that if the 
guidance document mentions the appropriate 
relationships with the appropriate standards, it 
would help the industry make better use of the 
guideline as they review and update their 
internal processes and procedures.  

 Thanks for the comment, but note that 
to avoid any confusion that the guideline 
sets compliance expectations, no specific 
references to standards are made.  We 
believe Balancing Authorities are familiar 
with BAL-006. 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 

Number 

Line 

Number 

Type of 
Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

      

2 Regional 
Adminis
trators 
Section/
first 
sentenc
e 

Editorial The SPP Standards Review Group 
recommends revising the current 
language to state ‘An RA’ instead 
of ‘A RA’ to promote consistency 
throughout the document. 

 Thanks for your 
comments. Changes have 
been made to reflect the 
comments. 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

4  Technical The SPP Standards Review Group 
recommends the removal of the 
date 22nd and adding proposed 
language ‘after the tool is locked 
for the month’ to address the 
concerns pertaining to changes 
involving the Regional 
Administrators (RA) submitting 
changes for BA adjustments. 

 Thanks for your 
comments. The date of 
22nd has been removed 
from two places line 123 
and 281. Line 123 was 
replaced with ‘tool has 
been locked’. Line 281 the 
language was removed in 
completation.   

      

      

      

      

      

      

      

      

      

Formatted: Superscript
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

      

      

      

      

 



Official Comment Forms  
Pseudo-Tie Coordination Reference Document 
June 05, 2017 

PTTF responses: 

Reference Document: Pseudo-Tie Coordination Reference Document 

Feed from General Comment Specific Comments PTTF Reply 

Christopher 
Scanlon 
Exelon Corp 

I have never seen this description of a BA 
or RC, what is an “Attaining” and Native 
Balancing Authorities (BAs) and Attaining 
and Native Reliability 14 Coordinators 
(RCs) should be part of the approval 
process for implementing pseudo ties. 
 
 

 
 

Attaining Balancing Authority (effective 
10/1/2014): A Balancing Authority bringing 
generation or load into its effective control 
boundaries through a Dynamic Transfer from the 
Native Balancing Authority. 
 
Native Balancing Authority (effective 10/1/2014): 
A Balancing Authority from which a portion of its 
physically interconnected generation and/or load 
is transferred from its effective control 
boundaries to the Attaining Balancing Authority 
through a Dynamic Transfer. 
 
NERC Glossary of Terms: 
http://www.nerc.com/files/glossary_of_terms.pdf 
 

Chris Scanlon  
Exelon Corp  

Exelon appreciates the efforts of the Task 
Force that developed the Pseudo-Tie 
Coordination Reference Document. The 
guidelines provide clarity on how 
Balancing Authorities should coordinate 
these efforts to maintain reliability while 
supporting individual resource owner’s 
ability to pseudo-tie to achieve a 
business objective.  Exelon seeks clarity 
on Pseudo-Tie Guideline #4; the Native 
RC should have authority to direct the 
generator/load, in order to address local 
area issues. 
 

 Explanation: A generator should only be a 
capacity resource in one BA and should not be 
included in another area.  

http://www.nerc.com/comm/OC/ReferenceDocumentsDL/Pseudo-Tie_Coordination_v1.pdf
http://www.nerc.com/files/glossary_of_terms.pdf


If a pseudo-tied resource is also a 
capacity resource for the Attaining BA, 
they may only be able to be dispatched 
for local emergencies in the Native area. 
If a pseudo-tied generator is also a 
capacity resource, they may be subject to 
additional requirements of the Attaining 
BA. 
 
 

Thomas Foltz 
American Electric 
Power 
 
P 2 line 36-44 
Technical  

Since changes within a given Native area 
are sure to impact the neighboring 
Attaining Area, coordination would most 
likely be necessary in every case. 

The text “if needed, may coordinate” 
should be replaced with “should 
coordinate.” 

 Recommendation accepted to Guideline #4. 

 
P 2 line 36-44 
Technical 

The native RC would not likely have 
exclusive authority in managing reliability 
issues.  This is a shared responsibility 
between the RC and TOP to manage 
congestion in their area. 

Revise “The Native RC may need to 
request commitment modifications to 
manage congestion in a local area” to 
instead say “The Native RC / 
Transmission Operator (TOP), working in 
conjunction with the Native TOP may 
request commitment modifications to 
manage congestion in a local area.” 

Recommendation accepted with edit: “The Native 
RC/TOP may need to request commitment 
modifications to manage congestion in a local 
area.” 

 
P 2 line 36-44 
Technical 

As Guideline #4 is currently written, it is 
possible that the Generating Facility may 
receive multiple, conflicting Operating 
Instructions. 

AEP recommends that Guideline #4 
provide a reference to Guideline #2 and 
the mutual understanding that is 
obtained as part of Guideline #2. 

Recommendation accepted to add language to 
last paragraph of Guideline #4: “If there are 
conflicts in operating instructions between Native 
RC/TOP and Attaining RC/TOP of a Pseudo-Tied 
generator, the Native RC/TOP and Attaining 
RC/TOP shall work to resolve the conflict, with the 
native RC/TOP having priority authorization to 
resolve the reliability issue.” 

    

    

Jim Case  
Entergy  

Entergy appreciates the work done by 
this team. Overall, this is a very sound 
document.  
 

 
 

 
 

Section 3  Entergy Agrees   



Section 4 Entergy Agrees   

Section 5  Entergy Agrees Suggests that model should go to all 
facilities that gen or load has at least 
1.5% transfer distribution factor. 

Recommendation rejected: PTTF feels that the 
model should be reflected of the needs of the 
Attaining RC working with the Native RC. 
Moreover, we believe that hard limit should be 
avoided since different situations may require 
different values for transfer distribution factors to 
have accurate models. 

Section 6 Entergy Agrees   

Line 14-15 
Technical  

Entergy believes that Intervening BAs 
should also be included in the approval 
process. 
“Both Attaining and Native Balancing 
Authorities (BAs)” 

Attaining, Intervening, and Native 
Balancing Authorities (BAs) and Attaining 
and Native Reliability Coordinators (RCs) 
should be part of the approval process 
for implementing pseudo ties. 

Recommendation to Guideline #1 accepted with 
edit: “Attaining, Intervening Intermediate, and 
Native Balancing Authorities (BAs) and Attaining 
and Native Reliability Coordinators (RCs) should 
be part of the approval process for implementing 
Pseudo Tie(s).”  
 
Intermediate Balancing Authority (effective 
10/1/2014): A Balancing Authority on the 
scheduling path of an Interchange Transaction 
other than the Source Balancing Authority and 
Sink Balancing Authority. 
 
Intervening BA: This term is not listed in the 
NERC glossary of terms.  
 
NERC Glossary of Terms: 
http://www.nerc.com/files/glossary_of_terms.pdf 
 

Line 23-24 
Technical  

Agree.  Suggest adding language in 
Proposed Change to first paragraph. 

Any import capability calculated for 
pseudo-tie should be decremented from 
overall BA to BA import limit. 

Recommendation to add language to first 
paragraph of Guideline #2 accepted but with edit 
to verbiage: “Transmission Service using Pseudo-
Tie(s) should be accurately reflected in the 
Available Flowgate Capability or Available 
Transfer Capability calculations.” 

Line 72 Editorial  Should be "affected" not "effected"  Recommendation accepted. 

Line 74 Technical  
Entergy believes this does not allow 
enough time. 

“This work can take two months or more 
to complete.” 

Recommends 

“This work can take six months or more 
to complete.” 

Recommendation to Guideline #7 accepted with 
edit: We will edit last sentence of Guideline #7 to 
say “This work can take two several months or 
more to complete.” 

http://www.nerc.com/files/glossary_of_terms.pdf


Line 79 Editorial  Should be "affected" not "effected"  Recommendation accepted. 

    

Aaron Cavanaugh 
Bonneville Power 
Administration 

3. Firm transmission must be used for 
the entire path.  
BPA sees no need for firm transmission 
service for a pseudo-tie moving a 
generator from one BAS to another. For 
load, BPA agrees that firm transmission 
service is required unless the load is 
dispatchable and can meet curtailments 
by lowering the amount of MW drawn.  

Proposed Change- 
If the transmission is curtailed (which 
can also occur if it is firm transmission 
service), the BAS will simply have to 
reduce the output of the generator to 
meet the curtailment.  

Recommendation rejected: However, heading for 
Guideline #3 “Firm transmission must be used for 
the entire path” will be modified to include “….for 
the Eastern Interconnection”, since this guideline 
is only accurate for the Eastern Interconnect. 

 8. Pseudo-tie-removal 
BPA believes the same requirements 
should be met for removing a pseudo-tie 
as are needed for implementing a 
pseudo-tie. Also the requirement should 
be spelled out clearly. 
 

Proposed Change- 
Implementing and removing Pseudo-ties 
move a generator or load, from one BA 
to another. It does not matter if it is a 
pseudo-tie being implemented or being 
removed, both are changes to BA 
boundaries and therefore need to go 
through the same processes.  

Recommendation rejected: The initial NERC ORS 
review ensures a broader Reliability Coordination 
review when a Pseudo-Tie is being implemented. 
Although there is needed coordination with 
affected BAs, TOPs, and RCs when a pseudo-tie is 
removed/returned to the Native RC/BA, the NERC 
ORS does not believe a formal review from them 
is necessary. 

 NOTE: under the Pro Forma Tariff, pseudo 
ties and dynamic schedules are mechanisms 
to schedule power deliveries on either firm 
or non-firm transmission. Tags for Dynamic 
transfers (whether pseudo-tie or dynamic) 
should have no special treatment over static 
schedules, and should be subject to 
curtailment or market redispatch actions 
when the latter is available. All transmission 
service curtailments are determined by NERC 
priorities. However, market redispatch 
directed by a Market SCED may be indifferent 
to NERC curtailment priorities.  Unless the 
pseudo-tie or dynamic schedule is using firm 
transmission, it would and should be 
curtailed at a lower priority service consistent 
with the k pro forma Tariff, unless managed 
under Market mechanisms. 

 We believe this note is in reference to Guideline 
#3 Comments above. 

    



Shannon V. 
Mickens  
Southwest power 
Pool  
 
 

The drafting team needs to include an 
applicability section for entities impacted 
by this guideline. (Section-1). 
 
 
 

 Recommendation accepted: A sub-section titled 
“Applicability” will be added under the 
“Introduction” section to define the “applicability 
of these guidelines for RCs, BAs, TOPs and MPs 
that manage Pseudo-Tie(s).” 

 The review group recommends that the 
drafting team includes some proposed 
language that mentions any type of 
agreements that needs to be signed off 
on to help ensure accountability for all 
parties. (Section-2) 
 

 Recommendation rejected: There may be 
individual agreements between BAs through their 
coordination of Pseudo-Tie(s) so that specific 
language might not apply. 

 The drafting team may want to include 
some proposed language to help explain 
what details that are required for the IDC 
model (possibly provide some type of 
examples). From our perspective, the 
current language doesn’t give any type of 
guidance on what details are required to 
be included in the IDC model. (Section-6) 

 Recommendation rejected: We believe the 
current high-level language in this guideline 
document is sufficient, and detailed IDC modeling 
instructions should not be included in this 
guideline document as it is not within scope. 

 
 

  

Page 1, Line 13, 
Technical  

The review team recommends that the 
drafting team re-assess the title of the 
section. In this section, you basically give 
the definition of the Attaining and Native 
Balancing Authorities (BA). However, if 
the drafting team makes the decision to 
keep the current title, they need to 
provide more clarity on what they are 
trying to accomplish with this section. 
Additionally, the review group 
recommends that the drafting team 
includes some proposed language that 
mentions any type of agreements that 
needs to be signed off on to help ensure 
accountability for all parties. 

 Recommendation to Guideline #1 accepted: We 
will re-title to “BA and RC Interaction During 
Approval Process”. 



Page 1, Line 33, 
Editorial  

The review group recommends 
capitalizing the term ‘firm transmission 
service’ due to the fact that this is a 
defined term in the NERC Glossary. 

 Recommendation to Guideline #3 accepted: Firm 
Transmission Service. 

Page 1,2,3, Line 
6,10,20,23,26, 
28,29,39,43,48, 
56,65,66,67,69, 
72,76,79 
Editorial  

The review group recommends 
capitalizing the term ‘pseudo tie’ 
throughout the document due to the fact 
that this is a defined term in the NERC 
Glossary. Additionally, The review group 
recommends that the drafting team puts 
the letter ’s’ in the term ‘pseudo ties’ in 
parenthesis. This recommendation helps 
provide consistency and proper 
alignment with the defined term in the 
NERC Glossary. 

 Recommendation accepted: Pseudo-Tie(s). 
 
 

Page 1, Line 33, 
34 Editorial  

The review group recommends that the 
drafting team puts the letter ’s’ in the 
term ‘Points of Receipt’ and ‘Points of 
Delivery’ in parenthesis. This 
recommendation helps provide 
consistency and proper alignment with 
the defined terms in the NERC Glossary. 

Editorial comments submitted – font 
size, broken links, missing line breaks, 
etc.   
 

Recommendation accepted: Point(s) of Receipt 
and Point(s) of Delivery. 
 

Page 2, Line 43, 
Editorial  

The review group recommends 
capitalizing the term ‘operating 
instruction’ due to the fact that this is a 
defined term in the NERC Glossary. 
Additionally, the drafting team may want 
to include some proposed language 
mentioning the Standard giving the 
Native RC the authority stated in this 
documentation. Also, the review group 
has a concern in reference to the term 
‘should’ being used in this proposed 
language. We would recommend that 
the proposed language used would be 
consistent with the Standard suggested 
above. 

Incorporate the supplemental material 
into operator Situational Awareness 
training 

(1) Recommendation accepted: Operating 
Instruction. 

(2) Recommendation rejected: We believe 
“would” is a stronger word than “should” for 
a guideline document that is intended as a 
reference, which is different from a standard 
that must be followed. 

 



Page 2, Line 48 
Editorial  

The review group recommends 
capitalizing the term ‘real-time’ due to 
the fact that this is a defined term in the 
NERC Glossary. 

 Recommendation to Guideline #5 accepted: Real-
time. 

    

Colby Bellville 
Duke Energy 
 
Page 2 Line 73-74, 
Technical  

A pseudo-tie implementation may only 
take two months to achieve in the EMS, 
but to physically install the necessary 
telecommunications, metering & SCADA 
capabilities to support it may take 6 
months or more. 

Take into consideration the time that 
may be needed for the installation of 
telecommunication and SCADA 
capabilities when advising on pseudo-tie 
implementation. 

Recommendation accepted: We will edit last 
sentence of Guideline #7 to say “This work can 
take several months to complete.” 

    

    

David Cullum 
American 
Transmission 
Company  

NERC should add a new numbered item 
to address how pseudo-tied units 
operate under System Restoration as 
directed by the TOP. The TOP has 
authority in these circumstances to 
direct generation, especially when the 
system is in the initial stages of 
restoration where the native RC and/or 
the attaining BA/RC do not need to be 
directly involved. Operations under these 
circumstances should be stated clearly in 
the NERC document so all participants 
understand their obligations to the TOP. 

Proposed changes are included within 
the comments. 

Recommendation rejected: These guidelines 
should be sufficient to address the authority 
during the System Restoration process, through 
the recommended coordination processes.  

Page 1, Line 24,25 
Editorial  

The dispatch information should be given 
to the native RC, as noted, and it should 
be made available to the interconnected 
TOP as well. 
 

Unit commitment/dispatch plan 
information for up to seven days out 
should be made available to the Native 
RC and Interconnected TOP upon 
request.  
 

Recommendation to Guideline #2 accepted: We 
will edit last sentence of first paragraph of 
Guideline #2 to say “Unit commitment/dispatch 
plan information for up to seven days out should 
be made available to the Native RC and 
interconnected TOP upon request.”  
 

Ollie Burke 
Entergy Arkansas, 
Inc. 

We fully support NERC’s pseudo-tie 
coordination reference document.  The 
document contains important 
protections that must be in place prior to 
implementation of pseudo-ties.  None of 

None  



these proposed guidelines or processes 
should be weakened.   

 Guideline 2: The requirement for a 7-day 
unit commitment/dispatch plan upon 
request of the Native RC is an important 
protection that should remain and not be 
weakened.   

None 
 

 Guideline 4: Because local transmission 
reliability issues can arise with pseudo-
tied units, the Native RC and/or TOP 
must retain the right to issue operating 
instructions to the pseudo-tied unit. This 
proposed requirement is paramount to 
maintaining reliability and must be 
retained in the guidelines. 

None 
 

 Guideline 5: In a market setting like 
MISO, generators located in the market 
should not be allowed to pseudo-tie out 
if the Attaining BA is unable to expand its 
network model to at least the location of 
the source/sink of the requesting 
generator and its surrounding buses.  In 
this way, Guideline 5 provides important 
reliability protections for market entities. 
Guideline 5, as proposed, is a minimum 
requirement that must be met prior to 
granting a pseudo-tie request. 

None 
 

 The Coordination Reference Document 
properly outlines the minimum 
requirements for pseudo-tie operations 
and for coordination and agreement 
between the Attaining and Native BAs 
and Attaining and Native RCs needed 
prior to pseudo-tie implementation.  The 
Coordination Reference Document 
should also recognize the need for 
resolution of terms concerning 
compensation for pseudo-tied units for 
responding to Native BA and Native RC 

Add a new guideline or add to existing 
guidelines that the level of 
compensation for a pseudo-tie unit’s 
modification of output and the level of 
penalties for a pseudo-tied unit’s failure 
to follow Native BA instructions when so 
required shall be agreed upon between 
involved parties prior to registration of 
the arrangement. 

Recommendation rejected: We believe this is a 
reliability-based document to protect the reliable 
operation of the BES, and that the 
recommendation leans toward financial concerns 
that, where important, are outside the scope of 
this guideline. 



requests, such as for local area issues.  
The document should also recognize the 
need for penalties if a pseudo-tied unit 
fails to follow Native BA and Native RC 
instructions in such situations. 

Brian Van Gheem 
ACES Standards 
Collaborators 

NERC-defined terms that are 
incorporated throughout the document 
are capitalized.  We believe pseudo-tie, 
operating instruction, and market flow, 
which is also a NERC-defined term, 
should be capitalized. 

Capitalize Pseudo-Tie, Operating 
Instruction, and Market Flow in the 
document. 

Recommendation to Guideline #5 accepted: 
Pseudo-Tie, Operating Instruction, and Market 
Flow. 

 Reference to the NERC-defined term 
“Dynamic Transfer” has been 
implemented differently between 
Interconnections.  The purpose of this 
document is to attempt to come to a 
common understanding how Pseudo-Ties 
are handled consistently across each 
Interconnection.  We recommend using 
“time-varying energy transfer,” as it is 
referenced within the Pseudo-Tie 
definition, in place of Dynamic Transfer. 

Replace references of “Dynamic 
Transfer” with “time-varying energy 
transfer” 

Recommendation rejected: Pseudo-Tie is 
technically a type of Dynamic Transfer. 
 
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. 
 
NERC Glossary of Terms: 
http://www.nerc.com/files/glossary_of_terms.pdf 
 

 We ask the authors of this document to 
identify its intended target audience, as 
it appears other functional entities 
besides BAs are impacted. 

Identify the intended target audience. 
Recommendation accepted: A sub-section titled 
“Applicability” will be added under the 
“Introduction” section to define the “applicability 
of these guidelines for RCs, BAs, TOPs and MPs 
that manage Pseudo-Tie(s).” 

 The references to BA and RC appear to 
by interchangeable within this 
document. 

We ask clarification that properly 
delineate the roles of RC and BA within 
this document. 

Recommendation rejected: We do not believe the 
RC and BA roles in this guideline document are 
interchangeable, although most of the actions 
apply to both roles throughout the document.  

 
  

 

 Guideline #1 is too vague and does not 
provide details regarding the approval  

Provide additional details, examples, and 
even a flow chart identifying the 
approval process. 

Recommendation rejected: We do not believe 
this guideline document should include details of 

http://www.nerc.com/files/glossary_of_terms.pdf


the approval process executed between the 
entities due to varying scenarios that may exist. 

 
Guideline #4 identifies that the Native RC 
should have the authority to address a 
local transmission issue.  We believe this 
authority is that of the TOP operating 
within the Native RC’s footprint through 
coordination with the Native RC. 

The Transmission Operator (TOP) 
operating within the Native RC’s 
footprint will coordinate with the 
Attaining BA of a pseudo-tied generator 
to dispatch the generator to a level that 
is deemed reliable to manage congestion 
in a local area issue. The Native RC may 
need to request commitment 
modifications to manage congestion in 
the area. 

Recommendation rejected: A TOP is not required 
to go through the RC to address a local 
transmission issue. A TOP has the authority to 
issue an Operating Instruction and this action 
should be coordinated with the impacted RCs as 
soon as possible. 

 
 Guidelines #3 and #4 suggest tools and 
actions that may be necessary, yet does 
not provide details regarding such 
actions. 

 

We request the addition of more 
guidance needed for IDC display 
enhancements for monitoring Flowgates 
identified as market-coordinated.  We 
also request the execution of accepted 
congestion management actions when 
Market Flow reallocation efforts have 
failed to meet relief obligations. 

Recommendation for more guidance accepted: 
We do not believe it is necessary to add more 
tools, but we agree that we could add more 
details to the guidelines, such as ensuring proper 
allocation of NNL among RCs/TOPs and Market 
Entities in their coordination using applicable 
tools to manage congestion. 
 

 The document implies to target the 
creation of an all-inclusive approach to 
coordinate the implementation of 
pseudo-ties for generation and load.  
However, Guideline #6 references the 
IDC model which is exclusively used in 
the Eastern Interconnection.  

Apply a general approach that can be 
used in all Interconnections, or identify 
the differences why each 
Interconnections’ approach is different. 

Recommendation accepted: A sub-section titled 
“Applicability” will be added under the 
“Introduction” section to define the “applicability 
of these guidelines for RCs, BAs, TOPs and MPs 
that manage Pseudo-Tie(s).” 
 
Also, heading for Guideline #3 “Firm transmission 
must be used for the entire path” will be 
modified to include “….for the Eastern 
Interconnection”, since this guideline is only 
accurate for the Eastern Interconnect. 

 
Clarify what is sufficient notice to add or 
remove a pseudo-tie from an EMS or 
accounting system model 

Recommend adding a notice of at least 
one calendar quarter to align with most 
entity’s EMS model building schedules. 

Recommendation accepted: We will edit last 
sentence of Guideline #7 to say “This work can 
take several months to complete.” 

 Combine Guidelines #7 and #8 under one 
guideline 

Remove Guideline #8 Recommendation rejected: We do not believe 
these 2 Guidelines are the same, since Guideline 



#7 requires notification to ORS and the process is 
more complicated than removing a Pseudo-Tie. 

 
Market entity is capitalized inconsistently 
throughout the document 

Do not capitalize the term “market 
entity” in this document. 

Recommendation to Guideline #5 accepted: 
“market entity”. 
 
Market entity: This term is not listed in the NERC 
glossary of terms. 
 
NERC Glossary of Terms: 
http://www.nerc.com/files/glossary_of_terms.pdf 
 

Page 1, Line 15, 
Editorial 

Missing hyphen in pseudo-tie …approval process for implementing 
Pseudo-Ties. 

Recommendation accepted: Pseudo-Tie(s). 

Page 1, Line 15, 
Editorial 

Remove “where” as start of new 
sentence and end at Native BA. 

An Attaining BA is defined as a BA 
bringing generation or load into its 
effective control boundaries through a 
time-varying energy transfer from the 
Native BA. 

Recommendation to Guideline #1 accepted: 
“Where a An Attaining BA is defined as a 
Balancing Authority bringing generation or 
load….” 
 

Page 1, Line 17, 
Editorial 

Remove conjunction to make two 
separate sentences. 

A Native BA is defined as a BA from 
which a portion of its physically 
interconnected generation or load is 
transferred from its effective control 
boundaries to the Attaining BA through a 
time-varying energy transfer. 

Recommendation to Guideline #1 accepted: “and 
a A Native BA is defined as Balancing Authority 
from which a portion of its physically 
interconnected generation and/or load.…” 

Page 1, Line 27, 
Editorial 

Capitalize attaining and native …both the Attaining and Native RCs 
should have a mutual understanding… 

Recommendation accepted: Attaining and Native 
RCs. 

Page 1, Line 29, 
Editorial 

“related,” when used as an adjective, 
needs to be hyphenated 

…for the Pseudo-Tied facility and how 
reliability-related changes to the Pseudo-
Tied transaction will be implemented. 

Recommendation accepted: reliability-related. 

Page 1, Line 32, 
Editorial 

Missing hyphen in pseudo-tie For proper allocation of Network and 
Native Load (NNL) based on current IDC 
calculations, a Pseudo-Tie must use firm 
transmission service. 

Recommendation accepted: Pseudo-Tie. 

http://www.nerc.com/files/glossary_of_terms.pdf


 
  

 

Page 1, Line 49, 
Editorial 

Missing hyphen in pseudo-tie …at least the location of the source/sink 
of the Pseudo-Tie and its surrounding 
buses. 

Recommendation accepted: Pseudo-Tie. 

 
  

 

Page 2, Line 50, 
Editorial 

Clarify sentence wording regarding 
reflection of system conditions on 
transfer paths reported by market 
entities sentence 

This is to ensure that the market entity 
reports Market Flows that are reflective 
of system conditions throughout the 
transfer path inclusive of external areas 
in that path and are able to achieve any 
relief obligation that may be assigned as 
result of this arrangement. 

Recommendation accepted with edits to 
Guideline #5: “If relief obligation is not met 
through Market Flow re-allocation an accepted 
congestion management process (Market Flow 
re-allocation or Transmission Loading Relief), 
manual RC intervention actions may apply.” 

Page 2, Line 53, 
Technical  

Clarify when relief obligations are not 
met 

If relief obligation is not met through 
Market Flow re-allocation, the execution 
of accepted congestion management 
actions is necessary. 

Recommendation accepted with edits to 
Guideline #5: “If relief obligation is not met 
through Market Flow re-allocation an accepted 
congestion management process (Market Flow 
re-allocation or Transmission Loading Relief), 
manual RC intervention actions may apply.” 

Page 2, Line 58, 
Editorial 

Clarify sentence wording regarding 
reflection of system conditions on 
transfer paths reported by market 
entities sentence 

…calculate the generation-to-load 
impacts that are reflective of the system 
conditions throughout the transfer path 
inclusive of external areas on that path. 

Recommendation rejected: We do not agree with 
the change and believe the definition on 
Guideline #5 is adequate. 

Page 2, Line 61, 
Technical  

Clarify when relief obligations are not 
met 

If relief obligation is not met through 
Transmission Loading Relief (TLR), the 
execution of accepted congestion 
management actions is necessary. 

Recommendation accepted with edits to 
Guideline #5: “If relief obligation is not met 
through Market Flow re-allocation an accepted 
congestion management process (Market Flow 
re-allocation or Transmission Loading Relief), 
manual RC intervention actions may apply.” 

Page 2, Line 64, 
Editorial 

Remove condition that notification will 
only exist upon awareness.  This is 
implied. 

Notification of future requests for 
Pseudo-Ties should be made to the NERC 
ORS by the Attaining RC. 

Recommendation to Guideline #7 accepted: 
“Notification of future requests for Pseudo-Tie(s) 
should be made to the NERC ORS by the Attaining 
RC, when they become aware that a commitment 
exists.” 



Page 2, Line 70, 
Editorial 

Add conjunction to combine sentences …such Pseudo-Tie changes to improve 
the situational awareness, and the NERC 
ORS will not be providing approval or 
denial of such changes. 

Recommendation to Guideline #7 accepted: “The 
Attaining RC is only notifying the NERC ORS of 
such Pseudo-Tie changes to improve the 
situational awareness, and the NERC ORS will not 
be providing approval or denial of such changes.” 

Page 2, Line 72, 
Editorial 

Replace new with addition and add 
combine with Guideline #8 references. 
Add delimiter to reflect EMS owner. 
Pluralize EMSs.  Remove condition that 
notification will only exist upon 
awareness.  This is implied. Remove last 
sentence regarding two months. 

Sufficient notice, of at least one calendar 
quarter, of a Pseudo-Tie addition or 
removal needs to be given to the 
effected BAs, TOPS, and RCs to allow 
changes to be made to their Energy 
Management Systems (EMS) and 
accounting systems. 

Recommendations accepted with edits to last 
paragraph of Guideline #7: “Sufficient notice of a 
Pseudo-Tie addition needs to be given to the 
affected BAs, TOPS, and RCs to allow changes to 
be made to their Energy Management Systems 
(EMS) and accounting systems. This work can 
take several months to complete.” 
 
 

Dariush 
Shirmohammadi  
California Wind 
Energy 
Association.  
Page 1, line 32 
Editorial  

About a month ago, NERC came out with a 
proposed reference document for pseudo-tie 
coordination.   Understandably, one 
condition for establishing the pseudo-tie to a 
generator (or load) is the need to reserve 
firm transmission from POR to POD (please 
see below NERC email for proposed 
reference document): 
 
3. Firm transmission must be used for the 
entire path:  For proper allocation of 
Network and Native Load (NNL) based on 
current IDC calculations, a pseudo tie must 
use firm transmission service. Transmission 
service should be studied with the Points of 
Receipt (POR) and Points of Delivery (POD) 
reflecting the specific generator or loads 
being pseudo-tied. 
 
On behalf of the California Wind Energy 
Association, I wanted to ask NERC to slightly 
modify this term to add the following (the 
red letters are our addition). 
 
3. Firm transmission must be used for the 
entire path:  For proper allocation of 
Network and Native Load (NNL) based on 
current IDC calculations, a pseudo tie must 

This condition can also be met via 
“conditional firm transmission service” under 
all those conditions where the transmission 
service is considered firm under the specific 
conditional firm service agreement. 

 

Recommendation to Guideline #3 accepted with 
edits: “For proper allocation of Network and 
Native Load (NNL) based on current IDC 
calculations, a Pseudo-Tie must use Firm 
Transmission Service. Transmission service should 
be studied with the Points of Receipt (POR) and 
Points of Delivery (POD) reflecting the specific 
location of generator or loads being Pseudo-Tied. 
If a Transmission Service Provider (TSP) offers 
conditional Firm Transmission Service based on 
their tariff, the service must be coordinated with 
their Native and Attainting RCs to ensure the 
accuracy of their congestion management.”  
 



use firm transmission service. Transmission 
service should be studied with the Points of 
Receipt (POR) and Points of Delivery (POD) 
reflecting the specific generator or loads 
being pseudo-tied.  This condition can also be 
met via “conditional firm transmission 
service” under all those conditions where the 
transmission service is considered firm under 
the specific conditional firm service 
agreement. 
 

 

 
  

 

 



 
 

 

 

Pseudo-Tie Coordination 
Reference Document 
 

Introduction 
Over the past several years, the implementation of Pseudo-Tie(s) for generation and load has greatly 
increased. This activity, if not properly coordinated, can cause reliability issues on the Bulk Electric System 
(BES).  
 
NERC Operating Reliability Subcommittee (ORS) created a Task Force to work with the Interchange 
Distribution Calculator Working Group (IDCWG) to develop guidelines for Pseudo-Tie(s). 
 
Applicability 

These guidelines are applicable to Reliability Coordinators (RCs), Balancing Authorities (BAs), Transmission 
Operators (TOPs), and Market Participants (MPs) that manage Pseudo-Tie(s). 
 

Pseudo-Tie Guidelines  

1. BA and RC interaction during approval process 

Attaining, Intermediate, and Native BAs, and Attaining and Native RCs should be part of the 
approval process for implementing Pseudo-Tie(s). Attaining BA is defined as a Balancing Authority 
bringing generation or load into its effective control boundaries through a Dynamic Transfer from 
the Native Balancing Authority. Native BA is defined as Balancing Authority from which a portion 
of its physically interconnected generation and/or load is transferred from its effective control 
boundaries to the Attaining Balancing Authority through a Dynamic Transfer.  

2. Requirements to submit outages for Pseudo-Tied equipment as well as other RC responsibilities, 
i.e. next day studies, etc. will be coordinated between the Attaining and Native RCs 

RC responsibilities for the Pseudo-Tie(s) shall be agreed upon between involved parties at time of 
registration of the arrangement. Unit commitment/dispatch plan information for up to seven (7) 
days out should be made available to the Native RC and interconnected TOP upon request. 
Transmission Service using Pseudo-Tie(s) should be accurately reflected in the Available Flowgate 
Capability or Available Transfer Capability calculations. 

Prior to the implementation of new Pseudo-Tie(s) or changes to existing Pseudo-Tie(s), both the 
Attaining and Native RCs should have a mutual understanding how operational issues related to 
the Pseudo-Tie(s) will be administered. These discussions should include designation of each RC 
responsibilities for the Pseudo-Tied facility and how reliability-related changes to the Pseudo-Tied 
transaction will be implemented. 
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3. Firm Transmission must be used for the entire path for the Eastern Interconnection 

For proper allocation of Network and Native Load (NNL) based on current IDC calculations, a 
Pseudo-Tie must use Firm Transmission Service. Transmission service should be studied with the 
Points of Receipt (POR) and Points of Delivery (POD) reflecting the specific location of generator or 
load being Pseudo-Tied. If a Transmission Service Provider (TSP) offers conditional Firm 
Transmission Service based on their tariff, the service must be coordinated with their Native RC to 
ensure the accuracy of their congestion management. 

4. Native RC should have authority to direct the generator/load, in order to address local area 
issues 

Native RC/TOP should coordinate with the Attaining BA/RC of a Pseudo-Tied generator to dispatch 
the Pseudo-Tied generator to a level that is deemed reliable to manage congestion in a local area 
issue. The Native RC/TOP may need to request commitment modifications to manage congestion 
in a local area. 

Native RC and/or TOP should retain the right to issue Operating Instructions to the Pseudo-Tied 
unit to modify unit output if needed to resolve a local transmission reliability issue. If there are 
conflicts in Operating Instructions between Native RC/TOP and Attaining RC/TOP of a Pseudo-Tied 
generator, the Native RC/TOP and Attaining RC/TOP shall work to resolve the conflict, with the 
Native RC/TOP having priority authorization to resolve the reliability issue. 

5. Market entity must be able to accurately calculate Market Flow impacts from the source  

Market entity, including an external resource/load or collection thereof, should only implement a 
Pseudo-Tie if the market entity’s Real-time network model is expanded to at least the location of 
the source/sink of the Pseudo-Tie and its surrounding buses. This is to ensure that the market 
entity reports Market Flow that is reflective of the system conditions throughout the path of the 
transfer inclusive of external areas on that path and is able to achieve any relief obligation that 
may be assigned as result of this arrangement. If relief obligation is not met through an accepted 
congestion management (Market Flow re-allocation or Transmission Loading Relief), manual RC 
actions may apply.  

6. Attaining entity must ensure sufficient detail in the IDC model to calculate generation-to-load 
impacts from the source 

An entity whose Pseudo-Tie is not being tagged, including an external resource/load or collection 
thereof, must ensure there is sufficient detail in the IDC model to calculate the  generation-to-load 
impacts that are reflective of the system conditions throughout the path of the transfer inclusive 
of external areas on that path. The RC should ensure any relief obligation that may be assigned as 
result of this arrangement are realistic. If relief obligation is not met through TLR, a manual RC 
intervention may apply. 

7. Notification to the industry stakeholders 

Notification of future requests for Pseudo-Tie(s) should be made to the NERC ORS by the Attaining 
RC. Attaining RC will confirm how these guidelines will be met before implementation of the 
Pseudo-Tie(s). To make this process manageable, only Pseudo-Tie notifications where the resource 
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capacity exceeds 20 MW at a single bus, or where the amount of peak load exceeds 50 MW at a 
single bus will need to be made to the NERC ORS. Attaining RC is only notifying the NERC ORS of 
such Pseudo-Tie changes to improve the situational awareness, and the NERC ORS will not be 
providing approval or denial of such changes. 

Sufficient notice of a Pseudo-Tie addition needs to be given to affected BAs, TOPS, and RCs to 
allow changes to be made to their EMS and accounting systems when a Pseudo-Tie is added or 
removed. This work can take several months to complete. 

8. Pseudo-Tie removal 

There are no similar requirements to notify NERC ORS under this guideline when a Pseudo-Tie is 
removed which results in returning the resource/load back to its Native BA/RC. 

Sufficient notice of a Pseudo-Tie removal needs to be given to affected BAs, TOPS, and RCs to 
allow changes to be made to their EMS and accounting systems when a Pseudo-Tie is added or 
removed. This work can take several months to complete. 



 
 

 

 

Pseudo-Tie Coordination 

Reference Document 
 

 

Introduction 

Over the past several years, the implementation of Ppseudo-Ttie(s) for generation and load has greatly 
increased. This activity, if not properly coordinated, can cause reliability issues on the Bulk Electric System 
(BES).  

 

The NERC Operating Reliability Subcommittee (ORS) created a Task Force to work with the Interchange 
Distribution Calculator Working Group (IDCWG) to develop guidelines for pseudo-tiePseudo-Tie(s). 

 

 

Applicability 

 

Thesese gGuidelines are applicable to Reliability Coordinators (RCs), Balancing Authorities (BAs), 
Transmission Operators (TOPs), and Market Participants (MPs) that manage Pseudo-Tie(s). 

 

 

Pseudo-TiePseudo-Tie Guidelines  

 

1. BA and RC iInteraction During  

2.1. BA and RC interaction during Aapproval process 

Both Attaining, Intermediate, and Native BAs, and Attaining and Native RCs should be part of the 
approval process for implementing pseudo tiePseudo-Tie(s). AWhere an Attaining BA is defined as 
a Balancing Authority bringing generation or load into its effective control boundaries through a 
Dynamic Transfer from the Native Balancing Authority. and a A Native BA is defined as Balancing 
Authority from which a portion of its physically interconnected generation and/or load is 
transferred from its effective control boundaries to the Attaining Balancing Authority through a 
Dynamic Transfer.  

 



 

 

3.2. Requirements to submit outages for pseudo-tiePseudo-Tied equipment as well 

as other RC responsibilities, i.e. next day studies, etc. will be coordinated between the 

Attaining and Native RCs 

RC responsibilities for the Ppseudo-Ttie(s) shall be agreed upon between involved parties at time 
of registration of the arrangement. Unit commitment/dispatch plan information for up to seven 
(7) days out should be made available to the Native RC and interconnected TOP upon request.  
Transmission Service using Pseudo-Tie(s) should be accurately reflected in the Available Flowgate 
Capability or Available Transfer Capability calculations. 

Prior to the implementation of new pseudo-tiePseudo-Tie(s) or changes to existing pseudo-
tiePseudo-Tie(s), both the Aattaining and Nnative RCs should have a mutual understanding how 
operational issues related to the pseudo-tiePseudo-Tie(s) will be administered.   These discussions 
should include designation of each RC responsibilities for the pseudo-tiePseudo-Tied facility and 
how reliability- related changes to the pseudo-tiePseudo-Tied transaction will be implemented. 

 

4.3. Firm Ttransmission must be used for the entire path for the Eastern 

Interconnection 

For proper allocation of Network and Native Load (Network and Native Load (NNL)) based on 
current IDC calculations, a pseudo tiePseudo-Tie must use Ffirm tTransmission Sservice.  
Transmission service should be studied with the Points of Receipt/ (POR) and Points of Delivery 
(POR/POD) reflecting the specific location of generator or loads being pseudo-tiePseudo-Tied. If a 
Transmission Service Provider (TSP) offers conditional Firm Transmission Service based on their 
tariff, the service must be coordinated with their Native RC to ensure the accuracy of their 
congestion management. 

 

5.4. The Native RC should have authority to direct the generator/load, in order to 

address local area issues 

The Native RC/TOP, if needed, may should coordinate with the Attaining BA/RC of a pseudo-
tiePseudo-Tied generator to dispatch the pseudo tiePseudo-Tied generator to a level that is 
deemed reliable to manage congestion in a local area issue.   The Native RC/TOP may need to 
request commitment modifications to manage congestion in a local area. 

 

The Native RC and/or TOP should retain the right to issue Ooperating Iinstructions to the pseudo-
tiePseudo-Tied unit to modify unit output if needed to resolve a local transmission reliability issue. 
If there are conflicts in Ooperating Iinstructions between Native RC/TOP and Attaining RC/TOP of a 
Pseudo-Tied generator, the Native RC/TOP and Attaining RC/TOP shall work to resolve the conflict, 
with the Nnative RC/TOP having priority authorization to resolve the reliability issue. 

 



 

 

6.5. MA mMarket entity must be able to accurately calculate Mmarket Fflow impacts 

from the source  

M 

A mMarket eentity, including an external resource/load or collection thereof, should only 
implement a pseudo-tiePseudo-Tie if the mMarket entity’s Rreal-time network model is expanded 
to at least the location of the source/sink of the pseudo tiePseudo-Tie and its surrounding buses. 
This is to ensure that the mMarket entity reports Market Flow that is reflective of the system 
conditions throughout the path of the transfer inclusive of external areas on that path and is able 
to achieve any relief obligation that may be assigned as result of this arrangement. If relief 
obligation is not met through Market Flow re-allocation, and thatan accepted congestion 
management (Market Flow re-allocation or Transmission Loading Relief) is executed, a manual RC 
intervention RC  using Transmission Loading Relief (TLR)actions may apply.  

 

 

7.6. An Aattaining eEentity must ensure sufficient detail in the IDC model to 

calculate generation-to-load impacts from the source 

An  entity whose pseudo-tiePseudo-Tie is not being tagged, including an external resource/load or 
collection thereof, must ensure there is sufficient detail in the IDC model to calculate the  
generation-to-load impacts that are reflective of the system conditions throughout the path of the 
transfer inclusive of external areas on that path. The RC should ensure any relief obligation that 
may be assigned as result of this arrangement are realistic.  If relief obligation is not met through 
TLR, a manual RC intervention may apply. 

 

 

8.7. Notification to the industry stakeholders 

Notification of future requests for pseudo-tiePseudo-Tie(s) should be made to the NERC ORS by 
the Attaining RC, when they become aware that a commitment exists. The Attaining RC will 
confirm how these guidelines will  be met before implementation of the pseudo-tiePseudo-Tie(s).  
To make this process manageable, only pseudo-tiePseudo-Tie notifications where the resource 
capacity exceeds 20 MW at a single bus, or where the amount of peak load exceeds 50 MW at a 
single bus will need to be made to the NERC ORS.  The Attaining RC is only notifying the NERC ORS 
of such pseudo-tiePseudo-Tie changes to improve the situational awareness, and the NERC ORS 
will not be providing approval or denial of such changes. 

 

 



 

 

Sufficient notice of a new pseudo-tiePseudo-Tie addition needs to be given to the aeffected BAs, 
TOPS, and RCs to allow changes to be made to their EMS and accounting systems when a pseudo 
tiePseudo-Tie is added or removed.  This work can take two several months or more to complete. 

 

 NERC ORS of such pseudo-tiePseudo-Tie changes to improve situational awareness and the NERC 
ORS will not be providing approval or denial of such changes. 

8. Pseudo-tiePseudo-Tie removal 

There are no similar requirements to notify NERC ORS under this guideline when a pseudo-
tiePseudo-Tie is removed which results in returning the resource/load back to its Nnative BA/RC. 

 

 

Sufficient notice of a pseudo-tiePseudo-Tie removal needs to be given to  the aeffected BAs, TOPS, 
and RCs to allow changes to be made to their EMS and accounting systems when a pseudo 
tiePseudo-Tie is added or removed.  This work can take two several months or more to complete. 

 

  

 

 



 
 

 

 

Dynamic Tag Exclusion  
Reference Document 
 

Introduction 
Over the years, numerous requests were made to the Interchange Distribution Calculator Working Group 
(IDCWG) and Operating Reliability Subcommittee (ORS) in order to accommodate special arrangements 
for different Balancing Authorities (BAs) to support congestion management actions that need to be 
reflected in the IDC, such as the exclusion of tags with specific source and sink combination due to the 
MW impact being included in different curtailable products. These requests have been, up to this point, 
handled on a case-by-case basis, as there is not a consistent process or set of guidelines to ensure such 
arrangements are implemented with no degradation to reliability or change in equity status for the 
products. 
 
The ORS created a Task Force to work with the IDCWG to develop a reference document for the exclusion 
of tags. 
 

Applicability 
This reference document is applicable to Reliability Coordinators (RCs) and Balancing Authorities (BAs) 
that manage Dynamic Tag(s). 
 

Dynamic Tag Exclusion Management  

1. Approval process 

The NERC ORS is not tasked or qualified to approve equity-related issues. The ORS is tasked with 
ensuring reliability is maintained. Therefore, prior to requesting NERC ORS approval to allow the 
IDC to ignore a Dynamic Schedule tag, the requesting entity is expected to coordinate with  NAESB 
BPS and/or applicable congestion management oversight policy committees to ensure no equity 
concerns exist. In addition, the requesting entity must also have approval from the IDCWG to 
ensure no technical concerns exist. Then, the entity may request approval from the ORS. 

2. Requirements for incorporating Dynamic Schedules into Market Flow 

If the tagged Dynamic Schedule MW is converted to Market Flow and ignored by the IDC, the 
Market Flow MW representing the converted tag shall have a priority that is no higher than it 
would have been if the tag was not ignored. 

For non-market entities, an otherwise tagged MW shall preserve the priority of the transaction if 
converted to a product not requiring a tag (Gen-to-Load). 

3. Entity with Flowgate(s) impacted by >5% from tag 

Any entity whose Flowgate(s) is impacted by >5% from the tag can have their Flowgate marked as 
market coordinated, if requested. Any entity that has a Flowgate with >5% impact should be 
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notified prior to the incorporation of the tag, and given the opportunity to request market 
coordinated Flowgates. 

To address the impact to these converted transactions, a process or situational awareness tool(s), 
such as an IDC display enhancement, may be used to assist non-market entities determine the 
impact of the market on a Flowgate in such situation. 

4. Market entity must be able to accurately calculate Market Flow impacts from the source 

A market entity, including an external resource or collection of external resources, should only 
request a tag be ignored by the IDC and reported in Market Flows, if the expanded market base 
case models or other arrangements are made to maintain accurate Market Flows. This is to ensure 
that the market entity reports Market Flow that is reflective of the system conditions throughout 
the transfer path, inclusive of external areas on that path, and is able to achieve any relief 
obligation that may be assigned as a result of this arrangement. If relief obligation is not met 
through an accepted congestion management (Market Flow re-allocation or Transmission Loading 
Relief), a manual RC intervention may apply. 
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DTTF responses: 

Reference Document: Dynamic Tag Exclusion Reference Document 

Feed from General Comment Specific Comments DTTF Reply 

Aaron Cavanaugh 
Bonneville Power 
Administration 

The determination of whether to use 
firm or a lesser transmission service for 
pseudo-ties (or dynamic schedules) 
should be left to the entities involved in 
the arrangements. For load service, BPA 
agrees that firm transmission service is 
required unless the load or resource is 
dispatchable via a market mechanism 
that can meet the MW relief otherwise 
provided by curtailments by lowering the 
amount of MW drawn. 

If the transmission is curtailed (which 
can also occur if it is firm transmission 
service), the BA where the generator is 
located will have to reduce the output of 
the generator to meet the curtailment.  

The requirement for firm transmission service is 
based on the congestion management process 
within the IDC for the Eastern Interconnect. For 
other Interconnects, congestion management 
process will need to be coordinated. 

 BPA believes the same requirements 
should be met for removing a pseudo-tie 
as are needed for implementing a 
pseudo-tie. Also the requirement should 
be spelled out clearly. 
 

Implementing and removing Pseudo-ties 
move a generator or load, from one BA 
to another.  It does not matter if it is a 
pseudo-tie being implemented or being 
removed, both are changes to BA 
boundaries and therefore need to go 
through the same processes. 

Recommendation rejected (same comment as 
Pseudo-Tie Guideline #3): The initial NERC ORS 
review ensures a broader Reliability Coordination 
review when a Pseudo-Tie is being implemented. 
Although there is needed coordination with 
affected BAs, TOPs, and RCs when a pseudo-tie is 
removed/returned to the Native RC/BA, the NERC 
ORS does not believe a formal review from them 
is necessary. 

   [NOTE: under the Pro Forma Tariff, pseudo 
ties and dynamic schedules are mechanisms 
to schedule power deliveries on either firm 
or non-firm transmission. Tags for Dynamic 
transfers (whether pseudo-tie or dynamic) 
should have no special treatment over static 
schedules, and should be subject to 
curtailment or market redispatch actions 
when the latter is available. All transmission 
service curtailments are determined by NERC 
priorities. However, market redispatch 

We believe this note is in reference to the 
Comments above. 

http://www.nerc.com/comm/OC/ReferenceDocumentsDL/Dynamic%20Tag%20Exclusion%20v1.pdf


directed by a Market SCED may be 
indifferent to NERC curtailment priorities.  
Unless the pseudo-tie or dynamic schedule is 
using firm transmission, it would and should 
be curtailed at a lower priority service 
consistent with the kpro forma Tariff, unless 
managed under Market mechanisms. 

    

 
 

   

Shannon V. 
Mickens  
Southwest power 
Pool  
 

The SPP Standards Development Review 
Group recommends that the IDCWG and 
ORS include an applicability section to 
this document to officially show what 
entities are impacted by this guideline.  

Additionally, the SPP Standards 
Development Review Group 
recommends that the IDCWG and ORS 
provide more details on what 
documentation needs to be reviewed 
and processed to ensure a successful 
coordination with the NASESB BPS and 
the Oversight Policy Committees. Finally, 
the IDCWG and ORS need to provide 
more details on what the IDCWG is 
requiring from the requesting entity to 
help ensure an efficient and successful 
approval request. (Section 1) 

 Recommendation accepted: A sub-section titled 
“Applicability” will be added under the 
“Introduction” section to define the “applicability 
of this reference document for RCs and BAs that 
manage Dynamic Tag(s).” 
 
Recommendation rejected: We believe the 
current high-level language in this reference 
document is sufficient, and detailed IDCWG 
requirements should not be included as it is not 
within the scope of this guideline document. 

 
The SPP Standards Development Review 
Group recommends that the IDCWG and 
ORS provide more details on the 

 Recommendation rejected: We believe the 
current high-level language in this reference 
document is sufficient, and detailed IDCWG 
requirements for incorporating Dynamic 



requirement for incorporating Dynamic 
Schedules into Market Flow. This section 
doesn’t provide any details on how or 
why this type of schedule would be 
converted to Market Flow and why it 
would be ignored by the IDC. Also, there 
are no details or steps explaining the 
converted tag’s priority and why its 
priority would be no higher that it would 
have been if the tag was not ignored. 
(Section 2)  

Schedules into Market Flow should not be 
included as it is not within the scope of this 
reference document. 

 
The SPP Standards Development Review 
Group recommends that the IDCWG and 
ORS provide more details on the process 
of the entities flowgate who is impacted 
by 5%. Also, the IDCWG and ORS need to 
provide details on the notification 
process prior to the incorporation of the 
tag and the request to discuss market 
coordinated flowgates. From our 
perspective, it’s difficult to call this a 
guidance document when it doesn’t 
contain any guidance for the industry.  
(Section 3) 

 Recommendation rejected: Drafting Team will 
make corrective edits to change “guideline” to 
“reference document” or similar to avoid 
confusion. 

 
The SPP Standards Development Review 
Group recommends that the IDCWG and 
ORS provide details on how or why a tag 
would be ignored by the IDC. 
Additionally, the IDCWG and ORS may 
want to provide some examples to help 
provide clarity on the objective of 
accomplishing their goals for accurately 
calculating Market Flow.  (Section 4) 

 Recommendation rejected: We believe the 
current high-level language in this reference 
document is sufficient, and detailed IDCWG and 
ORS requirements for ignoring a tag should not 
be included as it is not within the scope of this 
reference document. 

    

   
 

Brian Van Gheem 
ACES  

We ask the authors of this document to 
identify its intended target audience, as 

Identify the intended target audience. 
 Recommendation accepted: A sub-section titled 
“Applicability” will be added under the 



it appears other functional entities 
besides BAs are impacted. 

“Introduction” section to define the “applicability 
of this reference document for RCs and BAs that 
manage Dynamic Tag(s).” 
 

 Guideline #1 is too vague and does not 
provide details regarding the approval 
process.  What information is necessary 
for NAESB BPS approval? 

Provide additional details, examples, and 
even a flow chart identifying the 
approval process. 

Recommendation rejected: We do not believe 
this reference document should include details of 
the approval process executed between the 
entities due to varying scenarios that may exist. 

 Guideline #2 is too vague and does not 
provide details regarding what dynamic 
schedules could be incorporated into 
Market Flows and which scheduled could 
be ignored by the IDC. 

Provide additional details and examples. 
Recommendation rejected: We do not believe 
this reference document should be prescriptive 
on the how-to.  

 NERC-defined terms that are 
incorporated throughout the document 
are capitalized.  We believe flowgate, 
which is also a NERC-defined term, 
should be capitalized. 

Capitalize Flowgate and Market Flow in 
the document. 

Recommendation accepted: Flowgate and Market 
Flow. 
 
NERC Glossary of Terms: 
http://www.nerc.com/files/glossary_of_terms.pdf 
 

 Guidelines #3 and #4 suggest tools and 
actions that may be necessary, yet does 
not provide details regarding such 
actions. 

We request the addition of more 
guidance needed for IDC display 
enhancements for monitoring Flowgates 
identified as market-coordinated.  We 
also request the execution of accepted 
congestion management actions when 
Market Flow reallocation efforts have 
failed to meet relief obligations. 

We do not believe it is necessary to add more 
tools as it is not within the scope of this reference 
document. 
 

 Market entity is capitalized inconsistently 
throughout the document 

Do not capitalize the term “market 
entity” in this document. 

Recommendation accepted: market entity. 

Page 1, Line 6 
Editorial   

Missing comma after “years” 
Over the years, numerous requests were 
made… 

 Recommendation accepted: “Over the years, 
numerous requests were made…” 

Page 1, Line 8, 
Editorial  

The operational need for these 
arrangements have been for congestion 
management purposes, not directly for 
incorporation to the IDC. Suggest 
rephrasing sentence, as listed in the 
proposed change. 

…in order to accommodate special 
arrangements for different Balancing 
Authorities (BAs) to support congestion 
management actions that need to be 
reflected in the IDC. 

Recommendation accepted for “Introduction” 
section: “…in order to accommodate special 
arrangements for different Balancing Authorities 
(BAs) to support meet the operation need and 
reflect this treatment in the IDC for congestion 
management purposes actions that need to be 
reflected in the IDC….” 

http://www.nerc.com/files/glossary_of_terms.pdf


Page 1, Line 9, 
Editorial  

The sentence starting with “specifically” 
appears to be missing a verb. 

Specifically, the exclusion of tags with 
specific source and sink combination due 
to the MW impact are included in 
different curtailable products. 

Recommendation accepted for “Introduction” 
section with edits: “…in order to accommodate 
special arrangements for different Balancing 
Authorities (BAs) to support congestion 
management purposes actions that need to be 
reflected in the IDC, such as the excluding 
exclusion of tags with specific source and sink 
combination due to the MW impact being 
included in different curtailable products.” 

Page 1, Line 11, 
Editorial 

“case-by-case,” when used as an 
adjective, needs to be hyphenated 

…handled on a case-by-case basis as 
there is not a consistent process… 

Recommendation accepted for “Introduction” 
section: “…handled on a case-by-case basis as 
there is not a consistent process…” 

Page 1, Line 19, 
Editorial 

“related,” when used as an adjective, 
needs to be hyphenated 

The NERC ORS is not tasked or qualified 
to approve equity-related issues. 

Recommendation accepted to Guideline #1: “The 
NERC ORS is not tasked or qualified to approve 
equity-related issues.” 

Page 2, Line 43, 
Editorial 

“Market base case models expanded” is 
cumbersome to read. 

…reported in Market Flows if expanded 
Market base case models or other 
arrangements are made to maintain 
accurate Market Flows. 

Recommendation to Guideline #4 accepted: “… 
…reported in Market Flows if the expanded 
Market base case models expanded or other 
arrangements are made to maintain accurate 
Market Flows.” 

Page 2, Line 44, 
Editorial 

Clarify sentence wording regarding 
reflection of system conditions on 
transfer paths reported by market 
entities 

This is to ensure that the market entity 
reports Market Flows that are reflective 
of system conditions throughout the 
transfer path inclusive of external areas 
in that path and are able to achieve any 
relief obligation that may be assigned as 
result of this arrangement. 

Recommendation to Guideline #4 accepted: “This 
is to ensure that market entity reports Market 
Flows that are reflective of the system conditions 
throughout the transfer path of the transfer 
inclusive of external areas in that path and is are 
able to achieve any relief obligation that may be 
assigned as result of this arrangement.” 

Page 2, Line 47, 
Technical 

Clarify when relief obligations are not 
met 

If relief obligation is not met through 
Market Flow re-allocation, the execution 
of accepted congestion management 
actions is necessary. 

Recommendation accepted with edits to 
Guideline #4: “If relief obligation is not met 
through Market Flow re-allocation an accepted 
congestion management process (Market Flow 
re-allocation or Transmission Loading Relief), 
manual RC intervention actions may apply.” 

 



 
 

 

 

Dynamic Ttag Eexclusion  

Reference Document 
 

Introduction 

Over the years, numerous requests were made to the Interchange Distribution Calculator Working Group 
(IDCWG) and Operating Reliability Subcommittee (ORS) in order to accommodate special arrangements 
for different Balancing Authorities (BA’s) to support meet the operational needs and reflect this treatment 
in the IDC for congestion management actions that need to be reflected in the IDC, purposes. 
Specifically,such as the exclusionding of tags with specific source and sink combination due to the MW 
impact being included in different curtailable products. These requests all have been, up to this point, 
handled on a case- by- case basis, as there is not a consistent process and or set of guidelines to follow to 
ensure such arrangements are implemented with no degradation to reliability or change in equity status 
for the products. 

 

NERCThe Operating Reliability Subcommittee (ORS) created a Task Force to work with the IDCWG to 
develop guidelines a reference document for the exclusion of tags. 

 

Applicability 

This reference document is applicable to Reliability Coordinators (RCs) and Balancing Authorities (BAs) 
that manage Dynamic Tag(s). 

 

Dynamic Schedule Tag Exclusion Management Guidelines  

 

1. Approval process: 

The NERC ORS is not tasked or qualified to approve equity- related issues. The ORS is tasked with 
ensuring reliability is maintained. Therefore, prior to requesting NERC ORS approval to allow the 
IDC to ignore a Dynamic Schedule tag, the requesting entity is expected to coordinate with  NAESB 
BPS and/or applicable congestion management oversight policy committees to ensure no equity 
concerns exist. In addition, the requesting entity must also have approval from the IDCWG to 
ensure no technical concerns exist. Then, the entity may request approval from the ORS. 

 



 

 

2. Requirements for incorporating Dynamic Schedules into Mmarket fFlow 

If the tagged Dynamic Schedule MW is converted to Market Flow and ignored by the IDC, the 
Market Flow MW representing the converted tag shall have a priority that is no higher than it 
would have been if the tag was not ignored.   

For non-mMarket entities, an otherwise tagged MW shall preserve the priority of the transaction if 
converted to a product not requiring a tag (Gen-to-Load).   

 

 

 

3. Entity with Flowgate(s) impacted by >5% from tag 

3. Any entity whose Fflowgate(s) is impacted by >5% from the tag, can have their Fflowgate 
marked as market  coordinated, if requested.  Any entity that has a Fflowgate with >5% impact 
should be notified prior to the incorporation of the tag, and given the opportunity to request 
market  coordinated  fFlowgates. 

 

To address the impact to these converted transactions, a Pprocess or situational for awareness 
tool(s), such as an IDC display enhancement, onf the impacts of these converted transactions that 
would helpmay be used to  assist non-market entities determine the impact of the market on a 
Fflowgate including these special arrangementsunderin such situationcircumstances, such as . Aan 
IDC display enhancement may be needed to address this.  

 

4. The mMarket entity must be able to accurately calculate Mmarket Fflow impacts from 

the source. 

 

A mMarket entity, including an external resource or collection of external resources, should only 
request a tag be ignored by the IDC and reported in Market Flows, if the expanded the mMarket 
base case models expanded or other arrangements are made to maintain accurate Mmarket 
fFlows. This is to ensure that the mMarket entity reports Market Flow that isare reflective of the 
the system conditions throughout the path of the transfer path inclusive of external areas in that 
path a of transfer, inclusive of external areas on that path, and areis able to achieve any relief 
obligation that may be assigned as a result of this arrangement. If relief obligation is not met 
through an accepted congestion management (Market Flow re-allocation or Transmission Loading 
Relief)Market Flow re-allocation, a manual RC intervention may apply. 
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Official Comment Form  
Reliability Guideline: Gas and Electrical Operational 
Coordination Considerations 

  

Please use this form to submit comments on the proposed Reliability Guideline: Gas and Electrical Operational Coordination Considerations. 
 

Comments must be submitted by 5:00 p.m. on November 3, 2017. 
 
You may submit the completed Microsoft Word form by e-mail to (reliabilityguidelinecomments@nerc.net) with the words “Reliability 
Guideline: Gas and Electrical Operational Coordination Considerations” in the subject line. Only comments submitted in Microsoft Word 
format using this comment form will be accepted. Red-line document changes, PDF versions of this document, or email comments will 
NOT be accepted. 
 
Comments may be submitted by individuals or groups.  
 
If the comments are from an individual, please provide the contact information for the submitter in Information Table 1, and provide the 
requested affiliation information in Information Table 2. 
 
If the comments are from a group, please provide the contact information for the leader of the group in Information Table 1, the requested 
affiliation information in Information Table 2, and a list of all group participants in Information Table 3. 
 
Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 
If you have any questions on the subject information, please contact Stephen.Crutchfield@nerc.net. 

mailto:reliabilityguidelinecomments@nerc.net?subject=Reliability%20Guideline:%20Gas%20and%20Electrical%20Operational%20Coordination%20Considerations
mailto:Stephen.Crutchfield@nerc.net
mailto:Stephen.Crutchfield@nerc.net
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Information Table 1 

Individual Commenter or Group Leader Contact Information 

Name:    Brian Van Gheem 

Entity Name:   ACES 

Telephone:   (317) 344-7088 

E-mail:   bvangheem@acespower.com 

 

 

Information Table 2 

Select each NERC 

Region that you 
represent: 

Select each Industry Segment that you represent: 

 ERCOT 

 FRCC 

 MRO 

 NPCC 

 RFC  

 SERC 

 SPP 

 WECC 

 NA – Not Applicable 

 1 — Transmission Owners 

 2 — RTOs, ISOs 

 3 — Load-serving Entities 

 4 — Transmission-dependent Utilities 

 5 — Electric Generators 

 6 — Electricity Brokers, Aggregators, and Marketers 

 7 — Large Electricity End Users 

 8 — Small Electricity End Users 

 9 — Federal, State, and Provincial Regulatory or other Government Entities 

 10 — Regional Reliability Organizations and Regional Entities 

 NA – Not Applicable 
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Information Table 3 

Group Comments (Complete this page if comments are from a group.) 

Group Name:   ACES Standards Collaborators 

Additional Member Name Additional Member Entity 
Name 

Region(s) Segment(s) 

Joe Motuliak ACES N/A 6 

Andy Schoettle ACES N/A 6 

Bob Solomon Hoosier Energy Rural Electric 

Cooperative, Inc. 

RF 1 

Greg Froehling Rayburn Country Electric 
Cooperative, Inc. 

SPP 3 

Shari Heino Brazos Electric Power 
Cooperative, Inc. 

TRE 1, 5 

Karl Kohlrus Prairie Power, Inc. SERC 1, 3 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

This document uses references to “consider” 
and “may”.  In the preamble, this document is 
already identified as a collection of best 
practices that could be voluntarily followed. 

Remove or replace references to “consider” 
and “may” with more directive words, like 
“should” 

The ORS thanks you for your comments.  
However we had many opposing 
comments do using more directive 
language since it is a guideline and not 
mandatory or enforceable.  

Document references other documents 
through hyperlinks that are not available in 
hard copy format or could be easily broken in 
the future. 

Add a copy of each referenced document as 
an appendix to this document. 

The ORS thanks you for your comments.  
In the final document the links will 
remain but will also include an appendix 
with the actual document at the time of 
publishing in the case of a broken link.    
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

Heat rate data, expected fuel burn, and how 
pipelines are using them should be included 
with dispatch plans provided to gas operators.  
The pipes are designed to operate on a 24 Hour 
ratable basis, and hourly expected burns is 
normally included in the daily demand. 

Add “It is important to include heat rate 
information, expected fuel burn, and how 
both are used for these specific assets on an 
hourly basis and convert dispatch plans from 
electric power (MWh) to gas demand 
(dekatherms/day) when conveying that 
information to gas system operators.” 

The ORS thanks you for your comments.  
However providing more detailed 
generator information to the pipelines 
may prove to me more problematic 
under regulatory rules.  However the 
ORS agrees with the comment that heat 
rate information should be used to 
develop the hourly fuel burn for the 
pipeline company.  

Document needs to reflect that operating 
entities have or have considered changing the 
scheduling of their next day operating and fuel 
procurement plans.  We agree that more 
alignment is still needed, and several software 
vendors are pursuing solutions to address this 
matter.  For instance, Newton Energy Group is 
currently developing a software that would 
allow for the creation of an hourly natural gas 
imbalance market that would mitigate many of 
the issues identified.  

Remove sentence on line 100.  Make mention 
that software vendors like Newton Energy 
Group are developing solutions that could 
address many of the procurement 
coordination timing issues.  

The ORS thanks you for your comments 
and we agree that coordinating 
scheduling timelines can help with gas 
and electric coordination.  However, we 
do not make reference to particular 
vendors within the guideline to carry out 
a particular recommendation. 

Document identifies that coordinating with a 
secondary fuel source provider could be a 
solution for procurement coordination timing 
issues.  However, the document does not 
identify that on-site LNG storage could be 
another option. 

Add on-site LNG storage as a possible solution 
for on-site fuel storage based on economics. 
 

The ORS thanks you for your comments.  
We have made the suggested change.  
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

While the mapping of pipelines is vital, many 
entities are aware of where the pipelines 
originate and how they operate.  The real issue 
is mapping accessibility (i.e. transporting gas 
from one pipeline to next economically) and 
supply sources. 

Identify the need for more coordination with 
pipeline accessibility and supply sources  

The ORS thanks you for your comments.  
However we believe the coordination 
efforts with the pipelines captures this 
concern.   

The document targets the coordination of 
automatic Underfrequency and Manual Load 
Shedding programs only. 

Reference load shedding programs in general 
instead of referencing specific programs.  

The ORS thanks you for your comments.  
We have made the suggested change. 

Identify important information to the target 
audience through the use of bullets.  For 
instance, the Winter Readiness Training section 
could be formatted to bullets to identify the 
items that should be include in a winter 
readiness seminar. 

Reformat items to bulleted list, as more 
attention needs to be paid to winter readiness 
training, as industry has demonstrated many 
successes recently with hits preparation for 
natural disasters. 

The ORS thanks you for your comments.  
However we have received several 
stylistic comments that are often ion 
competition with this one and will retain 
the current formatting.  

Industry Coordination section listed under 
Establish and Maintain Open Communication 
Channel appears to be a duplicate to 
Communication Protocols of Establish Gas and 
Electric Industry Coordination Mechanisms 

Combine sections together The ORS thanks you for your comments.  
However we have received several 
stylistic comments that are often in 
competition with this one and will retain 
the current formatting. 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

Document identifies emergency 
communication protocols in the Public and 
Regulatory Community are in their infancy. This 
document should provide some direction on 
developing these protocols.  Further guidance 
on information confidentiality is also needed, 
particularly regarding market participants and 
utilizing market-based solutions. 

Provide recommendations on emergency 
communication protocol development 

The ORS thanks you for your comments.  
However we did not gain consensus on 
further guidance and as such have 
remained silent on more specific 
recommendations at this time. 

Gas Utilization Tool under is difficult to read. Expand graphic to fit on page using landscape 
format 

The ORS thanks you for your comments.  
We will attempt to improve visibility in 
the final published document. 

Summary section reads more like an 
introduction to the guidelines rather than a 
summary of the previous 10 pages. 

Recommend capturing section headers and 
important points in summary. 

The ORS thanks you for your comments.  
However we have received several 
stylistic comments that are often in 
competition with this one and will retain 
the current formatting. 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 
Number 

Line 
Number 

Type of 
Comment 

(Editorial / 
Technical) Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

1 26 E Missing comma after “abnormal” 
in “items in a series” to make 
uniform with other “items in a 
series” listed in document. 

The goal of the coordination is to 
ensure that both the gas and electric 
systems remain secure and reliable 
25 during normal, abnormal, and 
emergency conditions. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

1 33 E Missing comma after 
“communication” in “items in a 
series” to make uniform with 
other “items in a series” listed in 
document. 

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. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

1 33 T Document identifies the 
coordination of operations, but 
doesn’t identify between whom 
and what. 

Finally, the document focuses on the 
areas of preparation, coordination, 
communication, and intelligence that 
may be applied in order to 
coordinate gas-electric utility 
operations and minimize reliability-
related risk. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

1 33 T Document identifies the 
minimization of risk, but fails to 
identify risk of what. 

Finally, the document focuses on the 
areas of preparation, coordination, 
communication, and intelligence that 
may be applied in order to 
coordinate gas-electric utility 
operations and minimize reliability-
related risk. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

1 37 E Missing comma after “Training” in 
“items in a series” to make 
uniform with other “items in a 
series” listed in document. 

Preparation, Supply Rights, Training, 
and Testing 
 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 45 E Comma missing at end of 
apposition 

For gas and electric coordination, 
this involves identification of the 
natural gas pipeline… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

2 45 E Missing comma after “suppliers” 
in “items in a series” to make 
uniform with other “items in a 
series” listed in document. 

…identification of the natural gas 
pipeline, gas suppliers, and Local 
Distribution Companies (LDC) gas 
entities… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 46 E Clarify sentence identifying 
possible contact identification 

For gas and electric coordination, 
this could involve the identification 
of the natural gas pipeline, gas 
suppliers, Local Distribution 
Companies (LDC), and gas industry 
operations staff within and beyond 
the electric footprint boundaries. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 49 E Comma missing at end of 
apposition 

Gas industry trade organizations, 
such as the Interstate Natural Gas 
Association of America… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 50 E Missing comma after “suppliers” 
in “items in a series” to make 
uniform with other “items in a 
series” listed in document and 
comma missing at apposition end 

…Natural Gas Supply Association, 
American Gas Association, or a 
regional entity such as the Northeast 
Gas Association, may be able to aid… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 51 E Missing article in front of 
“development” 

…may be able to aid in the 
development of operational contacts 
and the establishment of 
coordination protocols. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

2 54 E Remove duplication of “contacts” 
and use “and” as a conjunction 

The contacts should include both 
control room operating staff and 
management. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 55 T Replace “taught the industry” with 
“demonstrated” and remove 
“you” pronoun reference 

Past lessons learned have 
demonstrated that the first call 
made to a gas transmission pipeline 
or LDC should not be during 
abnormal or emergency conditions. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 60 T Replace “counterparts” reference 
with gas industry contacts, since 
the target audience are registered 
entities in the electrical sector 

Once gas industry contacts have 
been identified, communications 
protocols… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 61 T Clarify wording to capture that all 
entities from both energy sectors 
are interested in how this 
regulatory framework is 
established 

…communications protocols will 
need to be established within the 
regulatory framework of both energy 
sectors. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

2 61 T Clarify allowable actions identified 
in FERC Order No. 787 

In Federal Energy Regulatory 
Commission Order No. 787, 
interstate natural gas pipelines and 
electric transmission operators are 
allowed to share non-public 
operational information to promote 
the reliability and integrity of their 
systems. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 66 T Identify timeframe associated 
with appropriate confidentiality 
agreements 

…followed by the execution of 
appropriate confidentiality 
agreements, gas and electric entities 
have been able to freely share 
operational data. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 68 T Replace “could” with “should” and 
remove limitations reference to 
promote the practice of data 
sharing.  This document is 
considered a collection of best 
practices that an entity should, 
but required, to follow. 

Data that should be shared to 
improve operational coordination 
includes the following: 
 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

2 69 T Clarify wording to capture 
importance of heat rate data and 
expected fuel burn data provided 
to gas operators 

Providing detailed operational 
reports to gas pipeline operators 
according to specific assets operating 
on specific gas pipelines. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

2 70 T Heat rate data and expected fuel 
burn should also be included with 
dispatch plans provided to gas 
operators. 

It is important to include heat rate 
information and expected fuel burn 
for these specific assets on an hourly 
basis and convert dispatch plans 
from electric power (MWh) to gas 
demand (dekatherms/day) when 
conveying that information to gas 
system operators. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

3 81 E Hyphenate face-to-face This coordination should include if 
possible face-to-face coordination 
meetings, if possible. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

3 83 E Missing comma after “abnormal” 
in “items in a series” to make 
uniform with other “items in a 
series” listed in document. 

Sharing normal, abnormal, and 
emergency conditions in real-time 
and ensuring each entity 
understands the implications to their 
respective systems. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

3 90 T Split run-on sentences …is not covered under FERC Order 
787.  Individual communication and 
coordination protocols should be 
established… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

3 93 E Add comma before conjunction 
“and” 

…would interrupt gas fired 
generation is of particular 
importance, and incorporating this 
information into operational 
planning… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

3 96 T Clarify wording as target audience 
may not be familiar with city gates 
and meter stations 

…potential declaration of 
interruptions is one key means of 
real-time identification of potential 
loss of generation on an intrastate 
pipeline. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

4 130 T Clarify wording to encompass an 
entity’s load shedding program or 
provide specific examples of what 
should be reviewed in procedures, 
schemas, and circuits 

Once the list is compiled, a 
comprehensive review of the utility’s 
load shedding program should be 
done… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

4 132 T Clarify wording to provide 
direction on frequency of review. 

This review should be conducted at 
least annually. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

4 134 T Clarify wording to provide 
direction on load shedding 
program review 

The best practice is to ensure that 
these facilities are not included in 
the initial load shedding protocols at 
the outset. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

4 136 T Clarify wording to provide 
direction on coordination of 
secondary fuel suppliers 

In a similar manner, it is appropriate 
to coordinate with secondary fuel 
(e.g., diesel or fuel oil) suppliers to 
ensure… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

4 143 T Clarify wording to provide 
direction on operating reserve 
adjustments 

The electric industry should consider 
adjustments to operating reserve 
requirements to better reflect the 
increased reliance on natural gas for 
the generation fleet. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

4 147 E Hyphenate “risk-based” In addition, some electric operators 
are considering the implementation 
of a risk-based operating reserve 
protocols… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

4 154 T Clarify coordination of operations Coordinating gas and electric system 
operations through near-term 
assessments and activities ensure 
that when real-time events occur, 
system operators are prepared and 
can effectively react. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

4 156 T Clarify preparation activities Preparation activities should include 
the following: 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

5 165 E Hyphenate “gas-fired” …and any additional pipeline services 
(storage, no-notice, etc.) being 
utilized by each gas-fired generator. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

5 166 T Clarify model development Developing a model of the non-
electric generation load and an 
understanding that those pipelines 
and LDCs serve and will protect 
when gas curtailments are needed. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

5 170 T Clarify importance of gas side 
contingencies 

…they can be far more severe over 
time because of their impacts on 
multiple generation facilities. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

5 171 T Clarify wording of run-on sentence 
associated with mutual aid 
agreements 

When identifying gas system 
contingencies, the electric entity 
should consider what the gas 
operator will do to secure its firm 
customers. This includes the 
potential that the gas system will 
invoke mutual aid agreements with 
other interconnected pipelines or 
curtails non-firm electrical 
generation from a non-impacted 
pipeline to aid the other. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

5 190 T Clarify importance of voltage 
reduction capability 

If voltage reduction capability exists 
within your area, practical testing 
and training should be incorporated 
in seasonal or annual work plans. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

5 192 T Clarify use of manual load 
shedding 

The use of manual firm load 
shedding may be required for 
extreme gas and or electric 
contingencies. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

5 202 T Clarify dual fuel audit program 
criteria 

Some items to include in an 
established dual fuel audit program 
are: 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 205 E Missing article in front of 
“sufficient” 

Verify a sufficient alternate fuel (e.g., 
fuel oil) inventory… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 206 E Comma missing at end of 
apposition 

As part of this assessment, ensure 
that the stored fuel is fully 
burnable… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

6 209 E Pluralize “time” Understanding the exact times it 
takes to startup, switch to alternate 
fuel, ramp to and operate at full 
capacity… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 216 T Clarify forward looking capacity 
analysis considerations 

Consideration should be given to the 
development of forward looking 
capacity analyses that apply the 
impacts of fuel restrictions due to 
pipeline constraints or fuel delivery 
constraints, such as LNG shipments 
or liquid fuel delivery delays. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 220 T Clarify weather component 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 
capacity that the pipeline was 
designed to meet). 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 223 T Clarify capacity assessments These assessments should consider 
pipeline maintenance, known future 
outages, construction and expansion 
activities, and electric industry 
considerations, including known or 
potential regulatory changes. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

6 227 T Clarify capacity assessments In addition to a capacity assessment 
that 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 
capabilities and limitations. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 229 T Clarify capacity assessments Such assessments can be scenario 
based, simulate varied weather 
conditions over the course of 
months, seasons, or years, and 
consider the same 230 elements 
identified for the capacity analysis. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 232 T Clarify assessment output The output of the assessments 
should determine whether there is 
the potential for unserved energy or 
the ability to provide reserves over 
the period in question. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

6 237 T Clarify target audience Recent system events have 
magnified the need to ensure that 
seasonal awareness and readiness 
training is completed within the 
electric industry. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   
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Page 

Number 

Line 

Number 

Type of 

Comment 
(Editorial / 

Technical) Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

6 240 E Missing comma after “storage 
readiness” in “items in a series” to 
make uniform with other “items in 
a series” listed in document. 

Seasonal readiness training for 
winter weather could include 
reviews and training associated with 
dual fuel testing, emergency 
capacity-energy plans, seasonal 
weather forecasts, fuel survey 
protocols, and storage readiness. 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

7 274 T Clarify emergency notifications Operating Entities should implement 
proactive stakeholder notifications 
of abnormal and emergency 
conditions on gas infrastructure… 

The ORS thanks you for 
your comments and 

where appropriate we 
have made the suggested 

changes.   

8 282 T With the addition of NERC 
Reliability Standard EOP-011-1, a 
Transmission Operator is not 
required to have a capacity and 
energy emergency plan 

Reword first sentence under 
Emergency Communication 
Protocols in the Public and 
Regulatory Community to “Capacity 
and energy emergency plans should 
include a focus on public awareness, 
abnormal and emergency 
communications, and appeals for 
conservation and load 
management.” 

The ORS thanks you for 
your comments and 
where appropriate we 
have made the suggested 
changes.   
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Information Table 1 

Individual Commenter or Group Leader Contact Information 
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There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

General Statement AEP appreciates NERC’s initiative to enhance coordination 
between the electric and gas industries through the proposals in 
the draft reliability guideline. The principles NERC identified—
rooted in improved communication and analytical 
assessments—provide needed regional flexibility by recognizing 
the variability of systems across the US that comprise the Bulk 
Electric System (BES). NERC’s guidelines outline useful methods 
for grid users, owners, and operators to further enhance the 
reliability of the BES. 

NERC’s efforts are a proactive attempt to improve the electric 
industry’s readiness for a potential disruption, but they do not 
fully mitigate some of the natural gas industry’s underlying 
vulnerabilities. These include voluntary pipeline security 
standards and capacity constraints due to delivery scheduling 
practices. Without large-scale reforms in the natural gas 
industry to address the fundamental issue of fuel supply, 
electric providers will be forced to rely on short-term fixes 
instead of finding a long-term solution. 

Natural gas’s increasingly vital role in electric generation means 
fuel supply concerns could encumber the electric industry’s 
ability to maintain the reliability of the BES. Action is required 
by both industries—not just electric providers. While AEP 
encourages NERC to continue its work to mitigate this larger 
problem, we believe permanent, formal regulatory solutions 

The ORS thanks you for your comments.  While we 
believe that your comments have merit they are beyond 
the scope of this guideline.  
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

should be developed by the federal government with support 
from NERC. 

Communication Protocols When RTOs/ISOs communicate asset specific information with 
the pipelines, the generator operator/owner should be included 
in those discussions for the following reasons: 

1) Asset may be connected to more than one pipeline 
and therefore pertinent facts about the asset status 
may be missed.  

2) Concerns that pipelines could influence which assets 
get dispatched based on factors such as higher 
margins for the pipeline or ease of service versus 
contractual obligation. 

The ORS thanks you for your comments.  However 3 
party communications have proven to be difficult to 
implement.  However the ORS does believe that all 
parties must remain informed.  The guideline provides 
for that coordination in several locations including most 
notably the section C. Establish and Maintain Open 
Communication Channels. 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 

Number 

Line 

Number 

Type of 
Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

2 77 Editorial Make it clear that the ‘specific 
asset’ being referred to is a 
pipeline owned asset 

“of actual pipeline operating 
conditions.” 

The ORS thanks you for your 
comments.  We have clarified 
however it is specifically generating 
assets that we are referring to. 

2 79-82 Technical Outage planning occurs between 
the pipeline and the generator.  
The generator is responsible for 
the parameters and outages of 
the asset, not the RTO/ISO.  The 
RTO/ISO can be involved, but not 
lead.  

“Outage planning to include sharing 
electric and gas asset scheduling 
information between the pipeline 
company and the electric generator 
to ensure reliability.  This 
coordination should include face to 
face coordination meetings if 

The ORS thanks you for your 
comments.  We agree that 
generators must coordinate 
maintenance with the pipelines. 
However, it is specifically RCs and 
BAs that we are referring to in the 
guideline since an individual 
generator cannot determine the 
overall impact to the system when 
pipeline maintained is being 
conducted that impacts multiple 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

possible that include both the 
generator and pipeline personnel.”    

assets.  

3 99-115 Technical AEP agrees with this concept  The ORS thanks you for your 
comments.   

4 158 Technical PJM’s GO survey requires 
generators to detail much of the  
suggested items (which pipeline/s 
serve the asset, amount of firm 
capacity service contracted, dual 
fuel availability, etc) 

 The ORS thanks you for your 
comments.  We have clarified 
however it is specifically generating 
assets that we are referring to. 

6 235 Editorial  Winter Readiness Reviews The ORS thanks you for your 
comments.  We have clarified this in 
the current version. 

6 236-247 Editorial  Remove references to training  Change  “training” to “reviews” The ORS thanks you for your 
comments.  We have clarified this in 
the current version. 

6 243 Technical  Strike “adequate fuel arrangements 
are in place for unit availability: 

The ORS thanks you for your 
comments.  The ORS believes that 
the current language is important to 
retain. 

7 249-254 Editorial  Change “Training” to “Reviews” The ORS thanks you for your 
comments.  We have clarified this in 
the current version. 

9   307-326 Technical This seems to be overreaching.  
The asset owner should be held 
responsible for procuring its fuel 

Strike entire section The ORS thanks you for your 
comments.  However, the ORS 
believes based upon historical 
stressed conditions it is essential to 
maintain situational awareness.  It 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

and incentivized to do it reliably 
and prudently.  

should be noted that not all entities 
will require this level of awareness 
and it is dependent upon your local 
conditions.  
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Individual Commenter or Group Leader Contact Information 
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E-mail:   sbergles@aga.org 

 

 

Information Table 2 

Select each NERC 

Region that you 
represent: 

Select each Industry Segment that you represent: 

 ERCOT 

 FRCC 

 MRO 

 NPCC 

 RFC  

 SERC 

 SPP 

 WECC 

x NA – Not Applicable 

 1 — Transmission Owners 

 2 — RTOs, ISOs 

 3 — Load-serving Entities 

 4 — Transmission-dependent Utilities 

 5 — Electric Generators 

 6 — Electricity Brokers, Aggregators, and Marketers 

 7 — Large Electricity End Users 

 8 — Small Electricity End Users 

 9 — Federal, State, and Provincial Regulatory or other Government Entities 

 10 — Regional Reliability Organizations and Regional Entities 

X NA – Not Applicable 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

AGA believes that NERC’s understanding of Order No. 787 may 
be too narrow.  As noted in the more detailed comments below 
in the “specific comments” section, AGA members believe that in 
some instances waivers from FERC would actually be required.  
In particular, in Order No. 787 FERC declined to require “three-
way communication” (i.e., the electric transmission operator, the 
gas pipeline operator and the customer) because, among other 
reasons, of a concern about undue preference.  This information, 
to the extent that it can be shared, is posted as required by FERC 
or state commissions and follows the approved tariff(s).  Gas 
entities would not be able to share that information, beyond 
what is permitted by Order No. 787 or what is also shared with 
the rest of its customers, to ensure similarly situated customers 

are not subject to disparate conditions of service.  

We believe a further review and understanding of Order No. 
787 may require further changes to the Guideline, including in 
some of the areas specified below in the “specific comments” 
section.  

 
 

 

The NERC ORS thanks you for the comments. It should 
be noted that this is a guideline and not a mandatory 
and enforceable standard. It does not obligate any entity 
to perform any of the tasks or functions included in the 
guideline. From the Background and Purpose Section 
of the guideline: “This guideline attempts to provide a 
set of principles and strategies that may be adopted 
should the region in which you operate require 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 Reliability Coordinators 
(RCs), Balancing Authorities (BAs), Transmission 
Operators (TOPs), Generator Owners (GOs), and 
Generator Operators (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.” 

 

Nothing in the guideline negates the requirements that 
FERC, NERC or any other regulatory body or legal entity 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

imposes on any entity that chooses to adopt some or all 
of the suggestions in the guideline.  The information 
contained herein helps inform electric system entities of 
possible measures to pursue to closely coordinate with 
gas operating entities to help preserve the reliability of 
the bulk electric system.  

 

However, as a result of your feedback we have added 
the following language to the preamble to the guideline. 

“Nothing in this guideline negates obligations or 
requirements under an entities regulatory framework 
and all parties must take those requirements into 
consideration when developing any of the strategies 
detailed herein.” 

 

In general, it is unclear what is meant by the use of terms such 
as “operating entities,” which could be narrow or broad, and 
could be meant to include electric-side entities only and/or to 
include gas-side entities.  

The Guideline would be improved if further specificity were 
included as to the meaning of the terminology used, including a 
further definition of “operating entities.”  

The ORS thanks you for your comments and we have 
attempted to detail clarifying changes to the latest 
version of the document.   

AGA believes that the draft NERC Guideline should be, as the 
Preamble (lines 12-15) states, non-binding and voluntary, and as 
the concluding summary declares, “not a ‘one size fits all’ set of 
measures, but rather is a list of principles and strategies that can 
be applied . . . .” (lines 348—49, emphasis added.).  In this 
regard, AGA recommends interpreting the draft language broadly 
to mean that the Guidance does not create a rigid compliance 
process.   

No proposed change. The ORS thanks you for your comments and we have 
attempted to detail clarifying changes to the latest 
version of the document.   

Regarding the statement on page 1-2 in lines 25-26, “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.”  AGA members agree and appreciate that 
NERC included consideration of the security and reliability of both 
the gas and electric systems. 

No change. The ORS thanks you for your comments. 

In general, the draft Guideline includes proposals for detailed The Guideline should be clear that a cost/benefit analysis The ORS thanks you for your comments.  However, since 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

data to be shared, but it fails to address the cost and effort to 
support those proposals.  It appears that the electric customers 
would receive much of the data, but the pipelines and gas LDCs 
would bear the responsibility and cost to compile and 
communicate the data.  Finally, the bulk of the data that is 
recommended in the draft not only changes quickly but is not 
proven to be beneficial to others.   

regarding the detailed information it recommends to be shared 
has not been prepared, including its impact in terms of the cost 
and burden on pipelines and gas LDCs. 

the guidelines are not mandatory and the ORS has made 
that clear with further revisions detailed above, we do 
not believe it is necessary to make that clarifying 
statement.  Rather, as the guideline states each entity 
must make its own determination on whether to 
implement any or all guidance within the document 
based upon its own assessment of its region.  

The Draft Guidelines at page 3 at lines 117 et seq. state:  “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 should not be subject to electric utility Under 
Frequency and or Manual Load shedding programs.”  And, on 
page 4 at line 125:  “Entities should try to ensure critical gas 
sector infrastructure is not located on electrical circuits that are 
subject to the load shedding described above.”   

AGA members expressed support for this recommendation, and 
would urge that NERC and FERC move as quickly as possible to 
mandate that major electric-driven compressors on the natural 
gas pipeline grid be subject to no load shedding except in the 
most extreme circumstances.  (Note - We will have to work 
together to define “major” and “extreme circumstances”). 

The ORS thanks you for your comments. 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 

Number 

Line 

Number 

Type of 
Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

2-3 60-97 T AGA stresses that critical 
operating information on 
interstate natural gas pipelines 
has to be published to all shippers 
on the pipeline EBB (so as to 
provide maximum market 
transparency and not give a 
competitive advantage to any 
party).  Order No. 787 did not 
relieve pipelines of that obligation 
and it would be considered a 

The Guideline in general should be 
reviewed and changes made in 
accordance with this comment on 
the requirements of Order No. 787. 

The ORS thanks you for your 
comments.  See our first comment 
above.   
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

violation of open access principles 
if critical operating information 
were shared privately with electric 
utility or generator interests 
rather than being publicly posted 
to the pipeline EBBs.  The NE ISO 
notification form shown at the top 
of page 8 of the Draft Guideline 
appears to provide for the sharing 
of a non-public “verbal 
notification” from pipelines 
regarding critical emergency 
situations.  That form is 
problematic because under FERC’s 
open access rules for gas pipelines 
rules, all critical operating 
information should be shared on 
the EBB in a fully transparent 
manner. 

2 44-57 T It is unclear why the Guideline 
indicates here that there may be 
an issue in identifying  

natural gas pipeline, gas suppliers 
and gas LDCs as well as gas 
industry operations staff within 
the electric footprint boundaries 

This discussion should be modified 
per the comments provided. 

The ORS thanks you for your 
comments.  However, the collective 
experience of the entities that have 
implemented many of the guidelines 
in the document have found that 
the gas industry and its associated 
trade organizations have been 
extremely helpful with coordination 
activities between the two sectors. 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

and in some instances beyond 
those boundaries.  AGA believes 
that the generators within each 
electric RTO/ISO footprint should 
either already know which gas 
LDC service territory within which 
it is located (by reviewing the 
tariffs of applicable gas LDCs in 
the state) and/or that it would be 
an easier exercise to have the 
RTO/ISO obtain this information 
directly from the generators.  
Once identified, it doesn’t appear 
that national trade association 
assistance would be required to 
assist in making contacts.  
Identified gas LDCs have websites 
which would provide directions on 
who and how to contact the LDC, 
depending on the issue/question. 

2 60-68 T It is important for this Guideline to 
also clearly state that certain state 
statues, rules, regulations or 
orders may require gas LDCs to 
obtain state regulatory approval 
prior to sharing operating or 

Revise the Guideline to be clear that, 
with respect to state-regulated gas 
LDCs, certain state statutes, rules, 
regulations or orders may require 
gas LDCs to obtain state regulatory 
approval prior to sharing any 

The ORS thanks you for your 
comments and we agree and have 
reflected this in the preamble to the 
guideline. 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

customer information with third 
parties.  Rather than require LDCs 
to obtain and share information 
with grid operators, however, the 
gas industry does not understand 
why electric grid operators cannot 
get this reliability information 
directly from the generators that 
are served by LDCs.  The relevant 
contract relationship is between 
the generator and the grid 
operator; there is not direct 
contract relationship between the 
LDC and the grid operator.   

operating customer information with 
third parties.  Electric grid operators 
should get this reliability information 
directly from the generators that are 
served by gas LDCs.   

3 83-88 T To the extent the bullet concerns 
communications with entities 
other than the transmission 
operators, it raises concerns.  As 
the next bullet recognizes, Order 
No. 787 did not address certain 
communications of non-public 
information.  In particular, in 
Order 787 FERC declined to 
require “three-way 
communication” (i.e., the electric 
transmission operator, the gas 

The draft Guideline should be 
modified to be clear that non-public 
information cannot be shared with 
individual customer without the 
information also being made 
available to all customers. 

The ORS thanks you for your 
comments. The revised language in 
the preamble should ensure that all 
regulatory requirements are 
followed.  
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

pipeline operator and the 
customer) because, among other 
reasons, of a concern about undue 
preference.  This information, to 
the extent that it can be shared, is 
posted as required by FERC or 
State Commissions and follows 
the approved tariff(s).  Gas 
entities would not be able to 
share that information, beyond 
what is permitted by Order No. 
787 or what is also shared with 
the rest of its customers, to 
ensure similarly situated 
customers are not subject to 
disparate conditions of service.  If 
the draft is advocating sharing 
with an individual customer, while 
not allowing others to also have 
access to the information that 
may affect their operations, this 
sharing would improperly benefit 
one group and allow that 
customer the opportunity to make 
more cost effective and timely 
decisions, using information not 
available to others.   
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

5 166-167 T Some AGA members believe that 
caution should apply regarding 
the assessment listed here in 
terms of how such modeling may 
influence a customer’s decision of 
the level of supplies to purchase - 
if the customer interprets the 
model to show excess capacity 
that it believes would limit the 
probability of an interruption.  
Shifting from firm to interruptible 
service potentially based on an 
analysis of the model could 
inherently make the gas system 
less reliable and limit the gas 
industry’s incentives to invest in 
infrastructure.  Also, the data 
outlined in the draft is 
burdensome not only to gather, 
but to distribute at the suggested 
timeframes.   

 The ORS thanks you for your 
comments. The ORS also believes 
that caution should be exercised in 
all facets of implementation of 
recommendations within the 
guideline.  However, the modeling 
representations in the document are 
only meant to provide situational 
awareness to the operating entities 
responsible for the reliability of the 
BES.  

9 306 T The recommendations of the Draft 
Guidelines noted here for some 
reason ask operators to scan 
pipeline EBBs for information 
rather than obtain that 

Electric grid operators should get this 
reliability information directly from 
the generators that are served by gas 
LDCs.   

The ORS thanks you for your 
comments.  We agree and most 
entities do confirm the nominations 
with generators as well.  However 
in heavily constrained areas this 
singular set of information does not 
always prove to provide full 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

information originally and directly 
from interconnected generators.  
It is important to stress that a gas 
pipeline or gas LDC might be in a 
position (with any necessary 
customer confidentiality waivers) 
to confirm the fact of a particular 
nomination or sets of nominations 
and priorities, but it makes little 
sense that the pipeline or gas LDC 
should have the initial 
responsibility to figure out how 
any particular generator plans to 
nominate its supply throughout 
the day.  Rather than require LDCs 
to obtain and share information 
with grid operators, the gas 
industry does not understand why 
electric grid operators cannot get 
this reliability information directly 
from the generators that are 
served by LDCs.  The relevant 
contract relationship is between 
the generator and the grid 
operator; there is not direct 
contract relationship between the 
LDC and the grid operator. 

situational awareness.   
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 
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Please use this form to submit comments on the proposed Reliability Guideline: Gas and Electrical Operational Coordination Considerations. 
 

Comments must be submitted by 5:00 p.m. on November 3, 2017. 
 
You may submit the completed Microsoft Word form by e-mail to (reliabilityguidelinecomments@nerc.net) with the words “Reliability 
Guideline: Gas and Electrical Operational Coordination Considerations” in the subject line. Only comments submitted in Microsoft Word 
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Information Table 1 

Individual Commenter or Group Leader Contact Information 

Name:    Tamara Evey 

Entity Name:   Ameren Services Co 

Telephone:   314-206-1865 

E-mail:   tevey@ameren.com 

 

 

Information Table 2 

Select each NERC 

Region that you 
represent: 

Select each Industry Segment that you represent: 

 ERCOT 

 FRCC 

 MRO 

 NPCC 

 RFC  

 SERC 

 SPP 

 WECC 

 NA – Not Applicable 

 1 — Transmission Owners 

 2 — RTOs, ISOs 

 3 — Load-serving Entities 

 4 — Transmission-dependent Utilities 

 5 — Electric Generators 

 6 — Electricity Brokers, Aggregators, and Marketers 

 7 — Large Electricity End Users 

 8 — Small Electricity End Users 

 9 — Federal, State, and Provincial Regulatory or other Government Entities 

 10 — Regional Reliability Organizations and Regional Entities 

 NA – Not Applicable 
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Name 

Region(s) Segment(s) 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

General  

Many of the activities proposed in the Draft Reliability Guideline 
on Gas and Electrical Operational Coordination Considerations 
("Draft Guideline") are already being performed by ISO/RTOs 
(e.g. MISO) and generators.  As stated in the Summary, Ameren 
agrees that "[t]he 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…" Incorporation and use of the Draft Guideline 
practices should be voluntary.      

 The ORS thanks you for your comments and we agree 
that the guideline is voluntary. 

Establish Contacts (p. 2) 

Coordination activities contemplated in the Draft Guideline should 
be between the grid operator and the generator as opposed to 
the LDC.    

 The ORS thanks you for your comments and we believe 
that the contacts should be established as determined by 
the involved entities and in accordance with any 
regulatory requirements imposed upon the entities.  The 
impacted parties must determine who should be part of 
the coordination activities in accordance with each 
party’s needs.  

Communication Protocols  (pp. 2-3) 

MISO already obtains operational data from interstate natural gas 
pipelines ("pipelines"). Additionally, several ISO/RTOs are already 
providing useful aggregated gas usage data to the pipelines. 

 The ORS thanks you for your comments and we concur 
that many of the operating entities in North America 
have implemented many of the strategies detailed in the 
guideline.  The guideline is meant to share those 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

MISO has initiated a gas usage profile program with three 
pipelines/utilities in 2017. Each gas pipeline/utility receives a 
customized daily summary of gas usage forecasts based upon 
the gas generators connected to their system and the associated 
MISO day-ahead clearings. These summaries include forecasted 
daily totals and hourly profiles. Also, Ameren Missouri currently 
communicates all forecasted daily totals and hourly profiles for 
generation (in MMBtu) to all interstate pipelines (that are not 
participating in MISO's gas usage profile program) in real time 
and day ahead. 

All interstate pipelines post all critical operating information on 
the Electronic Bulletin Board ("EBB") in a fully transparent 
manner, these EBB's are monitored daily by Ameren's natural gas 
LDC functions. 

Ameren's natural gas LDC functions post notification of critical 
day events on their respective EBBs.   

Communication protocols in the context of the Draft Guideline 
should be between the grid operator and the generator as 
opposed to the LDC.    

practices with all entities. 

Coordinating Procurement Time Lines  (pp. 3-4) 

MISO has responded to FERC Order 809 by shortening the solve 
time and shifting the Day Ahead offer submittal and award time 
ahead 30 minutes to allow for timely procurement and scheduling 
of natural gas for generation commitments. This solution has 
been sufficient in 2017 during the gas generation peak summer 
season.  

 The ORS thanks you for your comments and we concur 
that many of the operating entities in North America 
have implemented activities to coordinate procurement 
timelines and this strategy have proven effective. 

Identification of Critical Gas System Components and 
Dual-fuel Supplier Components (pp. 3-4) 

Currently Ameren Missouri identifies in their tariff that essential 
services include: public services such as gas, as well as 
Petroleum refining and pipeline facilities.  These essential 
services are identified in the last step of a 6 step energy usage 
reduction program (load shedding).      

 The ORS thanks you for your comments. The ORS also 
believes that it is important to identify critical 
components and ensure that are not part of any manual 
or automatic load shedding program.   

Preparation, Supply Rights, Training and Testing (pp. 4-7)  The ORS thanks you for your comments. The ORS also 
believes that it is important to conduct fuel surveys as 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

Currently MISO sends out a seasonal Generator Fuel Survey for 
Natural Gas Units Only.  In this survey market participants 
provide for each generator, pipeline location, meter numbers, 
primary fuel supply, secondary fuel supply, quantity of firm and 
interruptible pipeline transportation, etc.  This information 
provides MISO with a sufficient understanding of where and how 
the gas infrastructure interfaces with the gas fired generation 
within the MISO footprint. 

part of maintaining situational awareness if fuel supply is 
a concern for your region.   

Emergency Notification to Stakeholders (pp. 7-8) 

"Proactive" communications regarding gas pipeline conditions is 
unnecessary.  All interstate pipelines post all critical operating 
information on the EBB in a fully transparent manner.   

Communication protocols in the context of the Draft Guideline 
should be between the grid operator and the generator as 
opposed to the LDC.    

 The ORS thanks you for your comments. The ORS 
believes that notification to stakeholders can aid in 
averting a potential fuel supply issue.  However we do 
agree that there is no one size fits all approach under a 
notification program.  It is up to each entity to utilize the 
strategies identified in this guideline to meet its needs 
which may or may not include these types of 
notifications.   

Fuel Surveys and Energy Emergency Protocols (p. 8) 

Information is collected seasonally by MISO as described above. 

 The ORS thanks you for your comments. 

Fuel Procurement (pp. 9-10) 

As stated at line 320, "[v]arying configurations of generator 
supplies can quickly complicate reports."  Development of the 
type of reporting tool contemplated here may not be feasible 
given the complexities of the natural gas nomination process and 
range of contractual arrangements for gas fired generators, 
which can change frequently with capacity releases, delivered 
supply, multiple pipeline sources.     

  

 The ORS thanks you for your comments.  The reports 
detailed in the guideline are not one size fits all if your 
region determines that fuel procurement reporting is 
important then the reports should be customized to meet 
your needs.     
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
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Guideline: Gas and Electrical Operational Coordination Considerations” in the subject line. Only comments submitted in Microsoft Word 
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Information Table 1 

Individual Commenter or Group Leader Contact Information 

Name:    Lee Pedowicz 

Entity Name:   Northeast Power Coordinating Council 

Telephone:   212-840-1070 ext 7061 

E-mail:   lpedowicz@npcc.org 

 

 

Information Table 2 

Select each NERC 

Region that you 
represent: 

Select each Industry Segment that you represent: 

 ERCOT 

 FRCC 

 MRO 

 NPCC 

 RFC  

 SERC 

 SPP 

 WECC 

 NA – Not Applicable 

 1 — Transmission Owners 

 2 — RTOs, ISOs 

 3 — Load-serving Entities 

 4 — Transmission-dependent Utilities 

 5 — Electric Generators 

 6 — Electricity Brokers, Aggregators, and Marketers 

 7 — Large Electricity End Users 

 8 — Small Electricity End Users 

 9 — Federal, State, and Provincial Regulatory or other Government Entities 

 10 — Regional Reliability Organizations and Regional Entities 

 NA – Not Applicable 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

Because of the importance of coordination between gas and 
electric, especially during emergency or contingency situations, 
the scheduling practices (timelines) of electric and gas entities 
should match to minimize the possibility of error.   

Operating entities in the gas and electric industries should 
change next day operating plan timelines to align.   

The ORS thanks you for your comments.  We concur 
that it is important to consider scheduling protocols 
across the sectors and have provided the following 
within the Guideline. 

“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 that meets the needs of the 
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Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

electric system. Coordinating and modifying scheduling 
practices using more effective time periods may allow for 
a higher level of pipeline utilization, but more 
importantly, may provide the early identification of 
constraints that could 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.” 
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Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 

Number 

Line 

Number 

Type of 
Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

3 100 Technical Because of the importance of coordination 
between gas and electric, especially during 
emergency or contingency situations, the 
scheduling practices (timelines) of electric and 
gas entities should match to minimize the 
possibility of error.   

Operating entities in the gas and electric industries 
should change next day operating plan timelines to 
align.   

The ORS thanks you for your 
comments.  We concur that it is 
important to consider scheduling 
protocols across the sectors and 
have provided the following within 
the Guideline. 

“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. 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 
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 that 
meets the needs of the electric 
system. Coordinating and modifying 
scheduling practices using more 
effective time periods may allow for 
a higher level of pipeline utilization, 
but more importantly, may provide 
the early identification of 
constraints that could 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.” 
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You may submit the completed Microsoft Word form by e-mail to (reliabilityguidelinecomments@nerc.net) with the words “Reliability 
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Information Table 1 

Individual Commenter or Group Leader Contact Information 

Name:    Shannon V. Mickens 

Entity Name:   Southwest Power Pool 

Telephone:   501-688-1704 

E-mail:   smickens@spp.org 
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represent: 

Select each Industry Segment that you represent: 
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 RFC  

 SERC 

 SPP 

 WECC 

 NA – Not Applicable 

 1 — Transmission Owners 

 2 — RTOs, ISOs 

 3 — Load-serving Entities 
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 5 — Electric Generators 

 6 — Electricity Brokers, Aggregators, and Marketers 

 7 — Large Electricity End Users 

 8 — Small Electricity End Users 
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 10 — Regional Reliability Organizations and Regional Entities 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
 
Please provide sufficient information in your comments to allow the working group to understand the issue being commented upon, and 
provide suggested changes to the guideline that the working group may use to update the guideline. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

   

   

   

   

   



 

Official Comment Form – Reliability Guideline: Gas and Electrical Operational Coordination Considerations 6 

Instructions for specific comments on the text of the document: 

 Provide a page number and line number reference for each comment (page and line numbers are provided in the review version of 
the document). When referencing page and line numbers, refer to the “clean” version of the posted document. Please DO NOT refer 
to page and line numbers in “redline” versions of documents. 

 Identify each comment as either E (editorial), i.e., spelling, punctuation, formatting; or, T (technical) i.e., content changes. 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the NERC Operating Committee to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Page 

Number 

Line 

Number 

Type of 
Comment 

(Editorial / 
Technical) 

Comment Proposed Change 

Comment resolution 
adopted by the 

working/task group on 
each comment submitted 

   
 

  

3 91 Technical The SPP Standards Review Group 
recommends that the Operating 

Committee change the phrase 
“should be established” to “should 
be considered” due to the fact 
that the current language suggests 
that the industry doesn’t have an 
option at this point to develop a 
protocol.   

 The ORS thanks you for 
your comments and has 
made the suggested 
changes. 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

3 117 Technical The SPP Standards Review Group 
suggests changing the phrase 
“that gas and electric entities are 
coordinated ” to “gas and electric 
operating entities coordinate“ 

 The ORS thanks you for 
your comments and has 
made the suggested 
changes. 

4 144 Technical The SPP Standards Review Group 
suggests changing the phrase 
“adjustments to operating reserve 
requirements” to “adjustments to 
operating reserve or capacity 
requirements” to help bring 
awareness to the manner in which  
Operating Reserves OR Capacity 
may be impacted.   

 The ORS thanks you for 
your comments and has 
made the suggested 
changes. 

4 146 Technical The SPP Standards Review Group 
suggests changing the phrase 
“that contingency should be 
reflected in the reserve 
procurement” to “that 
contingency should be reflected in 
the reserve or capacity 
procurement” to help bring 
awareness to the manner in which 
Operating Reserves OR Capacity 
may be impacted. 

 The ORS thanks you for 
your comments and has 
made the suggested 
changes. 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

6 198 Technical The SPP Standards Review Group 
recommends that the Operating 

Committee change the phrase 
“Develop and drill: to “Consider 
the development of and drill on 
the” at the beginning of the bullet 
to help promote consistency of 
the intent and purpose of the 
guideline.   

 The ORS thanks you for 
your comments and has 
made the suggested 
changes. 

6 200 Technical The SPP Standards Review Group 
recommends that the Operating 

Committee includes some 
proposed language that reflects 
the applicability is pertaining to 
the Generator Operator (GOP).  

 The ORS thanks you for 
your comments however 
the testing requirements 
could be imposed by the 
GOP or another entity 
such as the BA and or RC.   

  Technical The SPP Standards Review Group 
recommends that the Operating 

Committee include some proposed 
language that reflects what 
specific standards are associated 
with this guideline document. 
Additionally, we feel that the 
training sections of the document 
at this point are separate and 
could cause some confusion on 

 The ORS thanks you for 
your comments.  
However we believe that 
the NERC standards stand 
on their own and since 
the guideline is not a 
requirement nor a 
standard it is not 
necessary to associate 
with the standards 
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Page 
Number 

Line 
Number 

Type of 

Comment 
(Editorial / 

Technical) 

Comment Proposed Change 

Comment resolution 

adopted by the 
working/task group on 

each comment submitted 

what’s trying to be accomplished. 
We would recommend that all 
training section language be put 
together for efficient and 
consistent flow of the information 
contained in the document.  

themselves.  In addition, 
we believe the strategies 
regarding training belong 
in context with the 
strategy being discussed 
within the document. 

  Technical 
The SPP Standards Review Group 

recommends that the Operating 

Committee add an Applicability 

Section at the beginning of the 

document. From our perspective, 

this will help entities determine if 

they are impacted by the 

guideline in a more efficient 

manner. Please review the 

highlighted section shown in the 

proposed change section.  

 

 

The ORS thanks you for 
your comments and has 
made the suggested 
changes. 
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Number 
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Comment 
(Editorial / 

Technical) 
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Comment resolution 

adopted by the 
working/task group on 

each comment submitted 
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(Editorial / 
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Comment resolution 

adopted by the 
working/task group on 

each comment submitted 
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each comment submitted 
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Enter all comments in the tables below. Red-line changes will not be accepted. Submit this form 
in Microsoft Word format only. 
 
There are two forms provided for your use to submit comments on this guideline.  
 
The first form is used to provide general comments on the guideline. These general comments should not reference a specific section or 
page in the guideline, but rather, should be overall comments on the guideline or concepts in the guideline, and may include repeating 
comments that are applicable to a number of sections. 
 
The second form is used to provide comments to specific sections of the guideline, such as spelling, punctuation or word usage comments, 
as well as to provide specific comments to concepts on the indicated page and line of the guideline. When performing the review, please 
use the “clean version (not any “redline” versions) of the document in order to ensure consistently in provided comments from multiple 
commenters. 
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Instructions for general comments: 

 Provide a description (or explanation) of your comments in the Comment column. 

 Provide a proposed wording (or other) change in the proposed change column. The text in the proposed change column will be used 
by the working group to update the document. 

 
The last column will be used by the working group during the comment resolution process, and should not be filled out on this comment 
form. 
 
*Note: If you need to add a row to the table below please select Table from the above toolbar then Insert “Row Above” or “Row Below.” 
 

Comment Proposed Change 
Comment resolution adopted by the 

working/task group on each 
comment submitted 

BPA believes that the way the guideline is written 
somewhat assumes an RTO, ISO, or power pool.  

For an entity like BPA, the basic principles are still 
valid and useful; however, it would require more 

effort on BPA’s part to implement much of what is 

contemplated by the guideline.  WECC or the RC 
would need to play an active role in making a lot of 

this happen here in the Western Interconnection.  
Therefore, BPA is looking forward to the outcome of 

WECC’s Gas-Electric Interface Study, an assessment 

of the adequacy, security, and risks associated with 
natural gas infrastructure and its ability to reliably 

meet evolving Bulk Electric System (BES) needs. 

 The ORS thanks you for your comments. The guideline is 
not a one size fits all document.  The study that your 
region is performing should help inform the elements of 
the guide that are implemented in your region.  
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Reliability Guideline 
Gas and Electrical Operational Coordination Considerations 
 
Applicability: 
Reliability Coordinators (RCs), Balancing Authorities (BAs), Transmission Operators (TOPs) 
Generator Owners (GOs), and Generator Operators (GOPs)  
 

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) – are, per their charters 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 the technical committees and include the collective experience, expertise and judgment 
of the industry. Reliability guidelines do not 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 strongly 
encouraged to promote and achieve the highest levels of reliability for the BES. Nothing in this guideline 
negates obligations or requirements under an entity’s regulatory framework (local, state or federal) and all 
parties must take those requirements into consideration when developing any of the guidance detailed 
herein.  
 

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 of gas, 
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 gas usage comes greater reliance and 
associated risk due to the dependency that each industry now has on the other. 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 require 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 gas-electric utility operations 
and minimize reliability-related risk. 
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Guideline Content: 

A. Establish Gas and Electric Industry Coordination Mechanisms 

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 participants. For gas and 
electric coordination, this could involve the identification of the natural gas pipeline, gas 
suppliers and Local Distribution Companies (LDC) gas entities as well as gas industry operations 
staff within the electric footprint boundaries and in some instances beyond those boundaries. 
Once contacts among these participants are established, additional coordination activities can 
begin. Gas industry trade organizations, such as the Interstate Natural Gas Association of 
America, Natural Gas Supply Association, American Gas Association or a regional entity such as 
the Northeast 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 energy sectors 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. Data that could be shared to improve 
operational coordination may include but is not necessarily limited to the following: 

o Providing detailed operational reports to the gas pipeline operators by specific generating 
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. For this 
reason, individual communication and coordination protocols should be considered 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 that meets the needs of the electric system. 
Coordinating and modifying scheduling practices using more effective time periods may allow 
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for a higher level of pipeline utilization, but more importantly, may provide the early 
identification of constraints that could 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 gas and electric operating entities coordinate to ensure that critical natural gas 
pipelines, compressor stations, LNG, storage, natural gas processing plants, and other critical 
gas system components should not be subject to electric utility load shedding in general but 
more specifically 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 try to 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. The best practice in this 
area is to try and ensure that these facilities are not included in the initial under 
frequency or manual load shedding protocols at the outset.  

o In a similar manner, it may be appropriate to coordinate with secondary fuel (e.g., diesel or 
fuel oil, onsite LNG) suppliers to ensure that any necessary critical terminals, pump stations, 
and other critical components are not subject to electric utility load shedding programs in 
general and more specifically 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 or capacity 
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 or 
capacity 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. 
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B. Preparation, Supply Rights, Training and Testing 

 Assessments 

 Preparing the gas and electric system for coordinated operations benefits from 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) that operates within the electric 
footprint and mapping the associated electric resources that 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 gas 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 can be far more severe than electric side 
contingencies over time because gas side contingencies 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. This could include the 
potential that the gas system will invoke mutual aid agreements with other 
interconnected pipelines and this 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 Matrix1. 

 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, which 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. 

                                                      
1 https://www.misoenergy.org/StakeholderCenter/CommitteesWorkGroupsTaskForces/ENGCTF/Pages/home.aspx 

https://www.misoenergy.org/StakeholderCenter/CommitteesWorkGroupsTaskForces/ENGCTF/Pages/home.aspx
https://www.misoenergy.org/StakeholderCenter/CommitteesWorkGroupsTaskForces/ENGCTF/Pages/home.aspx
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 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. 

 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. 

 Consider the development of and drill on 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. As part of this assessment, ensure that the stored fuel is fully burnable 
as well since the full volume of the tank may not be pumpable at very low inventories. 

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 forward looking capacity analyses with 
which the electric industry is familiar 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. 
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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 that represents only 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 
based, 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 Reviews 

 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 reviews 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 Reviews 

 Seasonal readiness reviews for extreme summer weather events (e.g., Gulf of Mexico hurricane) 
could include 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 exercises 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 
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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 
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, 
including relevant regulatory communities, 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. 
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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 

 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 emergency2. Interestingly, the fuel surveys34 will most likely focus on 
the fuel availability of other types of fuels if the gas infrastructure is the constrained resource. 

 Fuel Procurement 

 Operating entities should consider evaluating each electric generator’s 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. 

                                                      
2 Energy emergency example: https://www.iso-ne.com/static-assets/documents/rules_proceds/operating/isone/op21/op21_rto_final.pdf 
3 Seasonal survey example – See section 7.3.5 in Manual 14 http://www.pjm.com/~/media/documents/manuals/m14d.ashx 
4 Real-time survey example – See section 6.4 of Manual 13http://www.pjm.com/~/media/documents/manuals/m13.ashx 

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. If possible, 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 that ties the gas and electric infrastructure 
together at their common point of operation. What follows is an example of one such tool that 
has been made generic for the purposes of the illustration. The bubbles in the tool indicate the 
functionality available to the user with notes that follow. 
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E.  Summary 
The transformation in the mix of 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 NERC functional entities may use as needed to improve and ensure BES reliability and is 
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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. 
 



 
 

 

 

Reference Document 
Risks and Mitigations for Losing EMS Functions 
Version 2 
 
Introduction 
Energy Management System (EMS) is a system of computer-aided tools used by System Operators to 
monitor, control, and optimize the performance of generation and/or transmission systems. EMS, which 
encompasses Supervisory Control and Data Acquisition (SCADA), telecommunications and real-time 
reliability support tools, is vital for situational awareness and making and implementing well-informed 
operating decisions. 
 
The purpose of this reference document is to identify and discuss the risk of losing EMS functions, analyze 
the causes of EMS events reported through the Electric Reliability Organization (ERO) Event Analysis Process 
(EAP), and share mitigation strategies to reduce these risks 1. 
 
The ERO EAP is an effective tool for analyzing the reported events and identifying risks. Through the EAP, 
the registered entities, with the help of NERC and the regions, identify the root and contributing causes of 
EMS events and share this information with industry through Lessons Learned publications. Additionally, 
the NERC Monitoring and Situational Awareness Conference is a collaborative effort of industry and 
vendors. Experts gather to discuss these Lessons Learned and share best practices to minimize the 
frequency and duration of EMS outages. The conference takes place annually in the fall. 
 
The following are concluded in the reference document: 

 Software and telecommunications failure are major contributors to the loss of EMS functions. 

 The loss of EMS functions has not directly led to the loss of generation, transmission lines, or 
customer load. 

 Mitigating actions have been effectively applied during EMS events to manage risks within 
acceptable levels. 

 The EAP is used to analyze, track, and trend these outages. Lessons Learned and best practices are 
shared with industry to improve overall EMS performance. 

 The NERC Monitoring and Situational Awareness Conference provides a forum for vendor 
involvement to share knowledge and collaborate with industry to minimize the frequency and 
duration of EMS outages. 

 
Changes to this reference document will be at the direction of the NERC Operating Committee (OC).   

                                                      
1 This reference document is provided for guidance and does not reflect binding norms or mandatory requirements. 
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What is an Energy Management System and why is it important? 
An EMS is a system of computer-aided tools used by System Operators to monitor, control, and optimize 
the performance of the generation and/or transmission system. EMS, which encompasses SCADA, 
telecommunications and real-time reliability support tools, is vital for situational awareness and making 
and implementing well-informed operating decisions. EMS consists of both hardware and software. The 
hardware part of the EMS consists of remote terminal units (RTUs) at the substations, computer servers at 
the data centers, the telecommunications systems both wired and wireless, plus the system control centers 
including all the computers used to monitor and control the BES. The software component of the EMS 
consists of application programs for the data acquisition, control, alarming, real-time calculations, and 
network analysis of power systems including state estimation, contingency analysis 
 
The primary objective of the EMS is to provide situational awareness to the System Operators 2 and allow 
remote control of devices to provide secure and stable operation of the BES. The situational awareness 
includes but is not limited to: 

 Monitor/control the frequency within the System Operator’s Area 

 Monitor/control the status (open or closed) of switching devices, plus real and reactive power 
flows on generators, BES tie-lines and transmission facilities within the System Operator’s Area 

 Monitor/control voltage and reactive resources 

 Monitor the status of applicable EMS applications such as Real-Time Contingency Analysis (RTCA) 
and/or alarm management 

 
Using this information, the System Operators make decisions that affect the reliability and resiliency of the 
BES.  Generation can be dispatched or taken off-line to prevent overloads or improve the voltage in an area.  
Capacitor banks, shunt devices, synchronous condensers or other voltage-controlling tools can be utilized 
to maintain voltage limits. Transmission breakers and remote-controlled switches can be opened and closed 
as needed to address real-time and contingency conditions. 
 
In the EMS, application programs are run in a real-time as well as an extended real-time environment to 
keep the power system in a secure operating state. These EMS applications include SCADA, Alarm 
Processing, Automatic Generation Control (AGC), Network Applications (which includes State Estimation), 
Power Flow, Contingency Analysis or Security Analysis (CA or SA), and Data Historians, among others. Figure 
1 shows a typical EMS configuration. 
 

                                                      
2 Please refer to NERC Reliability Guideline “Situational Awareness for the System Operator” 
http://www.nerc.com/comm/OC_Reliability_Guidelines_DL/SA_for_System_Operators.pdf.  

http://www.nerc.com/comm/OC_Reliability_Guidelines_DL/SA_for_System_Operators.pdf
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Figure 1  A typical EMS configuration 

Inter Control Center Protocol (ICCP) has been standardized under the IEC 60870-6 specifications and allows 
the exchange of real-time and historical power system monitoring and control data, including measured 
values, data quality codes, scheduling data, energy accounting data, and operator messages. Data exchange 
can occur over wide area networks between utility control centers, utilities, power pools, regional control 
centers, and non-utility generators. 
 
Supervisory Control and Data Acquisition (SCADA) is a category of software application programs for 
process control and the gathering of data in real-time from remote locations in order to control devices and 
monitor conditions. SCADA sends and receives telemetered data between the RTU or ICCP link and the 
control center. Control signals are sent from the operator’s desk at the control center back to the field to 
change the status of devices (e.g. open or close breakers) or adjust generation. 
 
Remote Terminal Unit (RTU) is a microprocessor-controlled electronic device that interfaces devices in the 
physical world to a distributed control system or SCADA system by transmitting telemetry data to a master 
system, and by using messages from the master supervisory system to control connected devices. 
 
Front End Processor (FEP) interfaces the host computer to a number of networks, such as systems network 
architecture, or a number of peripheral devices, such as RTU’s, terminals, disk units, printers and tape units. 
Data is transferred between the host computer and the front end processor using a high-speed parallel 
interface. The front end processor communicates with peripheral devices using slower serial interfaces, 
usually also through communication networks. The purpose is to off-load from the host computer the work 
of managing the peripheral devices, transmitting and receiving messages, packet assembly and 
disassembly, error detection, and error correction. 
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Automatic Generation Control (AGC) is an application for adjusting the power output of multiple 
generators at different power plants in response to changes in interchange, load, generation, and frequency 
error. The AGC software uses real-time data such as frequency, actual generation, tie-line load flows, and 
plant controller status to determine generation changes. 
 
State Estimator (SE) is an application that calculates the current state of the electrical system (the voltage 
magnitudes and angles at every bus) using a network model and telemetered measurements. The purpose 
is to provide a consistent base case for use by other network applications programs such as Power Flow and 
Contingency Analysis.  While SCADA relies on direct telemetered values from the RTUs, the State Estimator 
is able to calculate and predict non-metered values to provide additional situational awareness to the 
System Operators. 
 
Real-time Contingency Analysis (RTCA) is an application used to predict electrical system conditions after 
simulating specific contingencies. It relies on a base case from a State Estimator or Power Flow case. 
 
In the EMS, voltage magnitudes and power flows over the lines are continuously monitored through SCADA, 
SE and RTCA to check for voltage/thermal exceedances. The EMS system is programmed with limits on the 
BES equipment. These limits are used with Alarm Processing to send visual and audio alarms to the System 
Operators when monitored quantities are approaching or exceeding the threshold of an operating limit. 
AGC computes a Balancing Area’s Area Control Error (ACE) from interchange and frequency data. ACE 
determines whether a system is in balance or adjustments need to be made to generation. AGC software, 
while observing ACE, determines the required output for generating resources while observing energy 
balance and frequency control by sending set-points to generators. The scheduled tie line power flows are 
maintained by adjusting the real power output of the AGC controlled generators to accommodate 
fluctuating load demands. 
 
The typical dependency between main EMS applications is illustrated in Figure 2. 
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Figure 2  Typical dependency between main EMS Applications 
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The data flows between EMS functions shown in Figure 2 are described below: 

 ICCP Data (between ICCP Application and SCADA): real-time and historical power system 
monitoring and control data, including measured values, data quality codes, scheduling data, 
energy accounting data, generator set-point controls and operator messages 

 RTU Data (between FEP Application and SCADA): data from Substation Devices and commands to 
Substation Devices  

 Measured Values 

 Position Indication 

 Positioning Commands 

 Alarms 

 Path 1 (from SCADA to AGC): telemetered status data and analogue value data  

 Area frequency  

 Tie line MW  

 Generator unit online/offline  

 Generator unit control local or remote  

 Generator unit MW output  

 Generator unit MW set-point feedback  

 Generator unit MW limits 

 Path 2 (from AGC to SCADA): new set-point controls calculated by AGC 

 Path 3 (from SCADA to SE):  the data typically consists of 

 Breaker statuses (open or closed)  

 Switch statuses (open or closed)  

 Transformer tap settings 

 MW flow measurements  

 MVAR flow measurements  

 Voltage magnitude measurements  

 Current magnitude measurements  

 Phase angle difference measurements 

 High-Voltage Direct Current (HVDC) operating modes 

 Tagging statuses 

 Special measurements defined by users 
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 Path 4 (from AGC to SE): the data typically consists of 

 Generator unit control (local or remote)  

 Generator unit MW output  

 Generator unit MW limits 

 Path 5 (from SE to RTCA): A base case solution  

 System topology 

 Voltage magnitudes and angles at each bus 

 Transformer tap settings 

 Generator unit control statuses 

 Generator unit MW limits 

 HVDC operating modes 

 VAR statuses 
 

Analysis of Loss of EMS Functions 
This chapter will identify and discuss the risks of the loss of EMS functions, analyze reasons for the loss of 
EMS functions based on the EMS events reported by 130 NERC Compliance Registries (NCRs) between 
October 2013 and April 2017, and present mitigation strategies that reduce the risk when one or more EMS 
functions are temporarily lost or disabled. 
 
Risks of Loss of EMS Functions 

Situational awareness is necessary to maintain reliability, anticipate events and respond appropriately 
when or before they occur. Without the appropriate tools and data, System Operators may have degraded 
situational awareness for making decisions that ensure reliability for the given state of the BES. Certain 
essential functional capabilities must be in place with up-to-date information for staff to make informed 
decisions. An essential component of monitoring and situational awareness is the availability of information 
when needed. Unexpected outages of functions, or planned outages without appropriate coordination or 
oversight, can leave System Operators with impaired visibility. While failure of a decision-support tool has 
not directly led to the loss of generation, transmission lines, or customer load, such failures may hinder the 
decision-making capabilities of the System Operators during a disturbance. NERC has analyzed data and 
identified that short term outages of tools and monitoring systems are not uncommon, and the industry is 
committed to reducing the frequency and duration of these types of events. 
 
The BES reliability risk due to EMS function failures varies depending on the function that is lost plus the 
duration of that outage. 

 The loss of SCADA would likely be the most impactful EMS failure. The System Operators would 
not have indication of the status of devices or key data points such as MW, MVAR, current, 
voltage, or frequency from the RTUs. Furthermore, the System Operators would not be able to 
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open and close breakers or switches remotely from the control center. SCADA data feeds AGC, 
SE/RTCA applications. Loss of quality data would compromise their functionality.  

 The loss of ICCP would disrupt the information that is shared between Transmission Operators 
(TOP), Balancing Authorities (BA), Generation Operators (GOP), and Reliability Coordinators (RC). 
The RCs rely on information from its BAs and TOPs to monitor the wider area, and an ICCP outage 
may remove real-time updates to the affected section of the model. 

 The loss of SE would involve the System Operators losing the situational awareness not directly 
provided by the SCADA system. While the System Operators would still have SCADA which would 
be control and indication of all telemetered devices, the loss of SE would eliminate other key data 
values that help the System Operators monitor the system, plus limit the predictive analysis that 
the EMS provides. 

 The loss of RTCA may prevent alerting the System Operators when the next contingency presents a 
potential reliability issue, compromising situational awareness, increasing the complexity of 
performing Real Time Assessments, and reliability. 

 
Reasons for Loss of EMS Functions 

There were 318 EMS events reported between October 2013 and April 2017 through the EAP which will be 
further discussed in the following chapter.  These include the loss of SCADA, ICCP, RTU, AGC, SE, RTCA, or a 
combination of these functions for 30 or more continuous minutes. Figure 3 shows the number of reported 
EMS events per loss of EMS functions. From the Figure 3, it was found that loss of ability to monitor or 
control and loss of state estimator and/or RTCA are the two most common failures encompassing 75% of 
reported EMS events. 

 

Figure 3  Number of reported EMS Events per Loss of EMS Functions 

After further study, the reported EMS events can be grouped by the following attributes: 

 Software – software defects, modeling issues, database corruption, memory issues, etc. 

 Communications – devices issues (for example, RTU failure, FEP failure, fiber failure, network 
router failure,) or changes made (for example, firewall failure) or less than adequate system 
interactions (for example, bad telemetered data quality). 
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 Facility – loss of power to the control center or data center, fire alarm, AC failure, etc. 

 Maintenance – system upgrades, job-scoping, change-management, risk identification and other 
themes such as testing in a controlled environment and implementing the change. For example, 
system/software configuration or settings failure, patch change, or implementation that causes 
EMS functions to crash. 

 
Table 1 shows the breakdown of the attributes in each EMS function failure. Software and communications 
are significant contributors to loss of EMS functions. 

Table 1: Contributors to Loss of EMS functions 

Failure Communications Software Facility Maintenance Total 
Loss of Ability to 
monitor or control 28 24 49 28 129 

Loss of SE/RTCA 28 77 3 5 113 

Loss of ICCP 37    37 

Loss of RTU 27    27 

Loss of AGC 2 9  1 12 

Total 122 110 52 34 318 
 
Mitigations for the Risk of Loss of EMS Functions 

In all of the reported events from October 2013 to April 2017, there has been no EMS event that directly 
led to the loss of generation, transmission lines, or customer load. The following mitigations have been 
effectively applied to manage the risks within acceptable levels: 

 Enhanced system restoration plans, including drills and training on the procedures, plus real-life 
practice implementing the procedures. 

 Overlapping coverage of situational awareness with RC’s and neighboring TOPs and BAs – the 
system is being continuously monitored by additional entities outside of that immediate footprint. 
This is further strengthened by additional ICCP data points from generators and tie-lines that can 
provide visibility. 

 Offline tools (studies) that can be used for analyzing contingencies plus other contingency-analysis 
including day-ahead studies, seasonal and standing operating guides, and System Operator 
training. 

 Short durations – due to the continuous improvement of detective controls to identify when the 
EMS functions are not operating properly plus corrective controls to get them back up and running 
(either backing out of a change, or removing a piece of the model that is not converging). The 318 
reported EMS outages from October 2013 to April 2017 were approximately 73 minutes in 
duration on average. 

 Enhanced preventive controls including limits and bounds on external data where the SE/CA can 
converge around the erroneous data. 
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 Backup tools and functionality including backup EMS systems, backup control centers, and other 
additional redundancy. 

 Collaboration with vendors to build comprehensive testing procedures and/or troubleshoot the 
cause of the failure in order to minimize the system recovery time. 

 Manning substations so that System Operators and field personnel can take action as needed 
(open/close breakers), verify status of devices, plus verify power flows and voltages. 

 Internally defined conservative operations procedures used during EMS events (no switching, 
additional monitoring, manning substations, asking neighbors for assistance) 

 Several layers of communications (phones, cell phones, satellite, radio, email, all-calls, RCIS) as 
needed. 

 
Furthermore, FERC and NERC conducted a study – Planning Restoration Absent SCADA or EMS (PRASE) 3  – 
that focused on the potential impact of the loss of EMS, SCADA, or ICCP functionality on system restoration, 
and the manner in which such impact could be mitigated. The objective of the study was to assess entities’ 
system restoration plan steps in the absence of EMS, SCADA, and/or ICCP data, and identify viable 
resources, methods or practices that would expedite system restoration despite the loss of such systems. 
It was concluded in the PRASE report that 

 All volunteer registered entities have made significant investments in their SCADA and EMS 
infrastructures, including leveraging redundancies to increase availability and functionality.  

 All volunteer registered entities would remain capable of executing their restoration plan without 
SCADA/EMS availability 

 Five recommendations are provided for all entities responsible for system restoration. 

 Planning for backup communications measures 

 Planning for personnel support during system restoration absent SCADA 

 Planning backup power supplies for an extended period of time 

 Analysis tools for system restoration. 

 Incorporating loss of SCADA or EMS scenarios in system restoration training 
 

Event Analysis Process 
The ERO EAP was launched in October 2010. The ERO EAP is intended to promote a structured and 
consistent approach to performing event analyses in North America. Through the ERO EAP, the ERO strives 
to develop a culture of reliability excellence that promotes aggressive self-critical review and analysis of 
operations, planning, and critical infrastructure protection (CIP) processes. The ERO EAP also serves an 
integral function as a learning opportunity for the industry by providing insight and guidance by identifying 

                                                      
3 Please refer to “FERC-NERC-Regional Entity Joint Review of Restoration and Recovery Plans” 
https://www.ferc.gov/legal/staff-reports/2017/06-09-17-FERC-NERC-Report.pdf 

https://www.ferc.gov/legal/staff-reports/2017/06-09-17-FERC-NERC-Report.pdf
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and disseminating valuable information to owners, operators, and users of the bulk power system who 
enable improved and more reliable operation. EMS events are defined in Cat 1h4 events.   
 
1h. Loss of monitoring or control at a Control Center such that it significantly affects the entity’s ability to 
make operating decisions for 30 continuous minutes or more.  
Some examples that should be considered for EA reporting include but are not limited to the following: 

i. Loss of operator ability to remotely monitor or control BES elements  

ii. Loss of communications from SCADA Remote Terminal Units (RTU) 

iii. Unavailability of ICCP links, which reduces BES visibility  

iv. Loss of the ability to remotely monitor and control generating units via AGC  

v. Unacceptable state estimator or real time contingency analysis solutions 
 
The process involves identifying what happened, why it happened, and what can be done to prevent 
reoccurrence. Identification of the sequence of events answers the “what happened” question and 
determination of the root cause of an event answers the “why” question. It also allows for events to have 
cause codes or characteristics and attributes assigned, which can then be used by the Event Analysis 
Subcommittee (EAS) to identify trends. Trends may identify the need to take action, such as a NERC Alert, 
or may support changes to Reliability Standards. 
 
More than 160 entities reported EMS events and participated in the ERO EAP since 2010. To-date, more 
than 130 Lessons Learned5 documents have been posted and shared with the industry, with more than 40 
Lessons Learned specifically dealing with EMS-related issues. The ERO EAP has proven to be an effective 
method for analyzing EMS outages and the industry has readily participated without a NERC Reliability 
Standard.   Focusing on the root and contributing causes helps to determine the appropriate mitigating 
actions, and these lessons are shared with industry. The information gathered is disseminated and shared 
with industry at the annual NERC Monitoring and Situational Awareness Conference, highlighted below. 
 

NERC Monitoring and Situational Awareness Conference 
As the ERO, NERC is committed to continuous learning and improvement of bulk power system reliability. 
Beginning in 2013, NERC has hosted an annual Monitoring and Situational Awareness Conference. The 
conference creates awareness of common problems observed by utilities, promotes an exchange of ideas, 
shares good industry practices, and brings together expertise from various utilities and vendors in a 
collaborative, educational atmosphere. The ERO EAP captures lessons learned and common trends for EMS 
outages and makes them available to industry by creating awareness and involving stakeholders in a 
collaborative process, many challenges can be effectively mitigated. The ultimate goal is to minimize the 
outages, in terms of both EMS outage duration and frequency; with the objective of maintaining the highest 
levels of situational awareness.   

                                                      
4 For the latest category definition, please refer to http://www.nerc.com/pa/rrm/ea/Pages/EA-Program.aspx  
5 Please refer to http://www.nerc.com/pa/rrm/ea/Pages/Lessons-Learned.aspx   

http://www.nerc.com/pa/rrm/ea/Pages/EA-Program.aspx
http://www.nerc.com/pa/rrm/ea/Pages/Lessons-Learned.aspx
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The themes of the conferences since 2013 are listed below, and the presentations are available on NERC’s 
website6: 
 

2013 Industry practices for reducing the EMS outages, alleviating risks involved when outages 
occur and maintaining situational awareness 

2014 Sustaining EMS Reliability 

2015 The tools and monitoring capabilities of both EMS/SCADA systems and third party software 
that gives System Operator’s the real-time “bird’s eye” view of system conditions 

2016 EMS resiliency with an emphasis on the capacity to recover quickly from difficulties 

2017 EMS Solution Quality (Modeling and Real-time Assessment) 

 

Conclusion 
This reference document describes EMS functions and components. Its primary contribution is to identify 
and discuss BES reliability risks due to the loss of EMS functions, analyze causes of loss of EMS functions 
based on EMS events reported between October 2013 and April 2017, and present mitigations used by 
industry to reduce the number and impact of EMS events. This reference document also highlights the work 
the ERO EAP does with analyzing these events and sharing this information with industry. These lessons 
learned and trends are also shared at the annual NERC Monitoring and Situational Awareness Conference. 
This conference is a collaboration with industry and vendors to minimize the duration and frequency of 
EMS outages and their potential reliability impacts to the BES. 
 
The following can be concluded: 

 Software and communication failures are significant contributors to the loss of EMS functions. 

 The loss of EMS functions has not directly led to the loss of generation, transmission lines, or 
customer load. However, it is important to note that the loss of EMS functionality has contribute 
to cascading evets because it limited system operator’s capability to maintain situational 
awareness. 

 The ERO EAP is an effective process for analyzing these risks by identifying the root and 
contributing causes and sharing this information with industry 

 “Good utility practice” mitigations have been effectively applied during EMS events to manage 
risks within acceptable levels. 

 Enhanced system restoration plans, including drills and training on the procedures, plus real-life 
practice implementing the procedures. 

 Overlapping coverage of situational awareness with RCs and neighboring TOPs and BAs – the 
system is being continuously monitored by additional entities outside of that immediate footprint. 
This is further strengthened by additional ICCP data points from generators and tie-lines that can 
provide visibility. 

                                                      
6 Please refer to http://www.nerc.com/pa/rrm/Resources/Pages/Conferences-and-Workshops.aspx  

http://www.nerc.com/pa/rrm/Resources/Pages/Conferences-and-Workshops.aspx
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 Offline tools (studies) that can be used for analyzing contingencies plus other contingency-analysis 
including day-ahead studies, seasonal and standing operating guides, and System Operator 
training. 

 Short durations – due to the continuous improvement of detective controls to identify when the 
EMS functions are not operating properly plus corrective controls to get them back up and running 
(either backing out of a change, or removing a piece of the model that is not converging). The 318 
reported EMS outages from October 2013 to April 2017 were approximately 73 minutes in 
duration on average. 

 Enhanced preventive controls including limits and bounds on external data where the SE/CA can 
converge around the erroneous data. 

 Backup tools and functionality including backup EMS systems, backup control centers, and other 
additional redundancy. 

 Collaboration with vendors to build comprehensive testing procedures and/or troubleshoot the 
cause of the failure in order to minimize the system recovery time. 

 Manning substations so that System Operators and field personnel can take action as needed 
(open/close breakers), verify status of devices, plus verify power flows and voltages. 

 Internally defined conservative operations procedures used during EMS events (no switching, 
additional monitoring, manning substations, asking neighbors for assistance) 

 Several layers of communications (phones, cell phones, satellite, radio, email, all-calls, RCIS) as 
needed. 

 
Considering the average outage time (73 minutes) of the 318 events reported by 130 NCRs from October 
2013 to April 2017, it was observed that the actual EMS availability was 99.99%7  during the term. 
Therefore, the mitigation strategies described above have been proven to work effectively. To further 
enhance EMS availability, ERO will work directly with the stake-holders to maintain the EAP momentum, 
continue data gathering, track and trend the risk, conduct analysis, develop solutions, and share the 
information. 
 

                                                      
7 Considering the average outage time (73 minutes) of the 318 reported events from October 2013 to April 2017,  
                              Total down time (in minutes) = 318 events * 73 minutes/event = 23214 minute. 
 
Assuming that any distinct NCRs submitting a report regarding EMS outage has an EMS system,  
                              Total time (in minutes) =130 entities * 60 min/hr * 24hr/day * 1307 days = 244670400 minutes. 
 
Therefore,  
                              System Availability = (Total Time – Total Downtime)/Total Time  
                                                                 = (244670400 – 23214) / 244670400  
                                                                 = 0.9999051 ~ 99.99% 



 
 

 

 

DRAFT Reliability Guideline 
Cyber Intrusion Guide for System Operators 
 
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). Per 
their charters, the Technical Committees of NERC; the Operating Committee (OC), the Planning Committee 
(PC) and the Critical Infrastructure Protection Committee (CIPC) 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. 
 
This Cyber Intrusion Guide was created for electric System Operators, but the principles within are 
applicable to any operators or support staff engaged in maintaining reliable operation of the BES. 
 

Background 
The OC has tasked its Operating Reliability Subcommittee (ORS) to create a high level guideline to assist 
System Operators in detecting and responding to potential Cyber Security Incidents. 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 Cyber Security Incident response and reporting process in place to follow any time 
a cyber-incident has been identified, assessed, and confirmed. 
 
The following guide will assist operators in recognizing whether 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 
entity-specific incident reporting procedures. 
 
This document is intended to be used as a guide only. It is not intended to detract or conflict with an 
entity’s Cyber Security response plan. Rather, the guide should highlight the Plans to operators so that 
they can understand their role and what their company expects them to so. Developers of cyber security 
response plans are encouraged to consider operators’ perspective when creating their organization’s 
plans. 
 
As noted above, Reliability Guidelines are not to be used to provide binding norms or create parameters 
by which compliance to standards is monitored or enforced. 
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Are we under attack? Recognizing an attack or an attempt to attack 
System Operators are uniquely positioned to recognize cyber threats to the BES. Through direct access to 
cyber assets, and direct contact with field personnel, Operators may be the first to recognize real-time 
threats to system security. Operators are potentially the first and last line of defense to potential threats. 
 
As threats to Cyber Assets are continually evolving, it is difficult to provide a comprehensive list of 
anomalies that require a response. Rather, an operator’s awareness and questioning attitude likely 
provide the greatest value. Real-time operating staff should be vigilant in asking themselves why their 
cyber assets are responding unusually. The System Operator should be asking their IT support to 
investigate any strange, unusual behavior, whenever it is detected. Similar to physical security concerns, 
operators should be encouraged to “say something when they see something.” 
 
Examples of anomalies that may require attention: 

 Workstation unexpectedly locked out and/or receive a message indicates password has been 
changed 

 Cursor moving by itself 

 Files / messages flashing / suspicious pop-ups appear on the screen 

 System is unusually slow or unresponsive 

 Observing unusual system activity or alarms, such as: 

 Simultaneous loss of multiple components of the EMS/SCADA system 

 Multiple breaker operations during a non-storm event 

 Any unexplainable manual operations 

 Multiple perceived erroneous readings 

 Requests for information about the system (social engineering attempts) 

 Unexpected system shutdown  

 Complete loss of SCADA capabilities that support Real-time operations. 

 Erratic EMS/SCADA system equipment behaviour, messages/alarms, or degradation of 
performance, especially when more than one device exhibits the same behaviour 

 Antimalware application alerts on operator HMI(s) 

 Unexpected user account authentication lockouts or change in user privileges 

 Calls from data partners (other Entities who see your data) to verify erroneous data being 
received via communication associations/exchange 
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Initial Actions and Internal Notification Response 
When unusual system behavior is observed, contact your cyber security team and follow their 
instructions. When describing issue, include details on the impact(s) of problem. This will help responders 
to follow best protocol to safe resolution, containment, and preservation of evidence. Depending on an 
entity’s Cyber Security response plan, this may require an operator to: 

 Contact Energy Management System( EMS), Operational Technology (OT), Information Technology 
(IT), and cyber security personnel 

 Notify the other operators on duty  

 Disconnect suspect workstation from network (unless otherwise directed by entity-specific Cyber 
Security response plan).  

 Not Power Down suspect workstation (unless required by entity-specific Cyber Security response 
plan, since power down can result in loss of data resident in volatile memory) 

 

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: 

 Notifying other control centers – adjacent, distribution via Reliability Coordinator Information 
System (RCIS), etc. 

 Cyber Security Staff assuming responsibility for confidential communications related to Cyber 
event.  

 Cyber Security Staff isolating certain equipment for containment, forensic analysis, evidence 
retention, and/or recovery. 

 Law Enforcement Personnel taking control of an area or confiscating equipment. Reliable 
operations should be maintained through a coordinated response between Law Enforcement, 
operations, and an entity’s physical/cyber security teams. 

 

Summary 
Due to their unique role in operating the BES, System Operators may be the first to observe unusual 
behavior. To ensure that entities are able to respond effectively, it is important that Operators maintain a 
questioning attitude to assist in identifying something that requires further investigation. Further, electric 
operators should understand their important role in recognizing strange and unusual cyber security 
behavior and notifying the right people consistent with their incident response plan. 



 
 

 

 

Compliance Implementation Guidance 
Real-time Assessment 
 

1.0 Background  
 
1.1 Preamble 

Implementation Guidance provides examples or approaches to illustrate how registered entities could 
comply with standards that are vetted by industry and endorsed by the Electric Reliability Organization 
(ERO) Enterprise. The examples provided in this Implementation Guidance are not all inclusive, as there 
are likely other methods for complying with a particular standard requirement. The ERO Enterprise’s 
endorsement of an example means the ERO Enterprise Compliance Monitoring and Enforcement Program 
(CMEP) staff will give these examples deference when conducting compliance monitoring activities. 
Registered entities can rely upon the example and be reasonably assured that compliance requirements 
will be met with the understanding that final compliance determinations will depend on individual facts, 
circumstances, and system configurations. 1 

 Guidance documents cannot change the scope or purpose of the requirements of a standard.  

 The contents of this guidance document are not the only way to comply with a standard.  

 Compliance expectations should be made as clear as possible through the standards development 
process, which should minimize the need for guidance after final ballot approval of a standard. 

 Forms of guidance should not conflict.  

 Guidance should be developed collaboratively and posted on the NERC website for transparency. 
 
1.2 Purpose 

The purpose of this guidance document is to assist NERC registered entities in establishing a common 
understanding of the practices and processes surrounding the completion of a Real-time Assessment 
(RTA) as applied in NERC Standards TOP-001-3, Requirement R13 and IRO-008-2, Requirement R4. This 
guidance also offers examples for managing Real-time Assessments with or without the use of Real-time 
Contingency Analysis (RTCA) tools or other support applications. 
 
The specific objectives of this guidance document are to provide: 

 Guidance on methods to meet compliance requirements surrounding a Real-time Assessment 
including alternatives to advanced EMS applications. 

 Examples of how Real-time Assessments can be completed under abnormal conditions (e.g. loss of 
support applications such as Real-time Contingency Analysis) and for the complete loss of an 
Energy Management System (EMS). 

                                                      
1 Source: http://www.nerc.com/pa/comp/Resources/ResourcesDL/Compliance_Guidance_Policy_FINAL_Board_Accepted_Nov_5_2015.pdf 

http://www.nerc.com/pa/comp/Resources/ResourcesDL/Compliance_Guidance_Policy_FINAL_Board_Accepted_Nov_5_2015.pdf
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1.3 Scope 

This guidance document applies to Transmission Operators (TOPs) and Reliability Coordinators (RCs) 
performing Real-time Assessments in accordance with NERC Standards TOP-001-3, Requirement R13, and 
IRO-008-2, Requirement R4.  

TOP-001-3  

R13. Each Transmission Operator shall ensure that a Real-time Assessment is performed at least once 
every 30 minutes.  

M13. Each Transmission Operator shall have, and make available upon request, evidence to show it 
ensured that a Real-time Assessment was performed at least once every 30 minutes. This evidence 
could include but is not limited to dated computer logs showing times the assessment was conducted, 
dated checklists, or other evidence. 

IRO-008-2 

R4. Each Reliability Coordinator shall ensure that a Real-time Assessment is performed at least once 
every 30 minutes.  

M4. Each Reliability Coordinator shall have, and make available upon request, evidence to show it 
ensured that a Real-time Assessment is performed at least once every 30 minutes. This evidence could 
include but is not limited to dated computer logs showing times the assessment was conducted, dated 
checklists, or other evidence. 

 
1.4 Overview 

Real-time Assessments are utilized by TOPs and RCs to maintain situational awareness of the Bulk Electric 
System (BES). There are many methods, information sources, tools and applications available to complete 
an RTA. Individual entities may elect to perform RTAs in different ways depending on the availability of 
advanced EMS applications or complexity of their individual TOP or RC areas. For entities without in-
house applications which directly support the completion of an RTA, the use of third-party tools or 
applications utilized in the Real-time environment may be an option. This document has been created to 
assist TOPs and RCs in assessing what methods, practices, tools, and information may be utilized to meet 
compliance with the aforementioned standards.  
 
1.5 NERC Defined Terms 

Real-time Assessment (RTA)  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.)  
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1.6 Commonly Used Terms Within This Document 

Note: These definitions are not within or intended to be included in the NERC Glossary of Terms. These 
particular definitions are identified to ensure a common industry understanding of how they are applied 
solely within this paper.  
 
Energy Management System 
(EMS) 

A system of computer-aided tools used by System Operators to 
monitor, control, and optimize the performance of the 
generation and/or transmission system. The computer 
technology is also referred to as SCADA/EMS or EMS/SCADA. 
Besides SCADA (Supervisory Control and Data Acquisition), 
other EMS applications can include alarm processing, network 
applications (which includes State Estimation), Power Flow, 
Contingency analysis (CA), security analysis (SA), and data 
historians. Data acquisition typically includes data that is 
received from RTUs or data links. 

Real-time Contingency Analysis 
(RTCA) 

An application used to predict electrical system conditions after 
simulating specific contingencies. It relies on a base case from a 
state estimator or power flow case. 

State Estimator (SE) An application that calculates the current state of the electrical 
system (the voltage magnitudes and angles at every bus) using 
a network model and telemetered measurements. The purpose 
is to provide a consistent base case of Real-time system 
conditions for use by other network applications programs, 
such as power flow and Contingency analysis. 

Power Flow (PF) An application that allows the user to study various 
configurations of the electrical system model to calculate the 
voltages and flows in the system. 

 

2.0 RTA Expectations  
 
Purpose of an RTA 

Current NERC standards TOP-001-3 and IRO-008-2 require RCs and TOPs to perform a Real-time 
Assessment (RTA) every thirty minutes. The standards’ requirements specify the minimum compliance 
measures for an RTA to reduce reliability risks. System Operators assess risks to the reliability of the BES 
by monitoring System Operating Limits (SOL) and Interconnection Reliability Operating Limits (IROL), 
system operating conditions such as loads, generation, system topology, automatic protection schemes, 
and equipment limitations such as safe operating limits, phase angles, etc. In order to make an accurate 
assessment of the reliability risks to the system, adequate situational awareness of current and potential 
system conditions is necessary. For the System Operator to have an appropriate level of situational 
awareness, the maximum interval between two consecutive RTAs must not exceed 30 minutes.  
 
The main purpose of an RTA is to provide situational awareness to System Operators regarding Real-time 
and expected conditions (awareness of SOL/IROL exceedances and system conditions). Requirements 
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TOP-001-3 R13 and IRO-008-2 R4 do not require further follow-up action beyond the completion of an 
RTA. However, TOP-001-3 R14 and IRO-008-2 R5 require actions that a TOP and RC should take when an 
RTA indicates an SOL or IROL exceedance. This RTA guidance implementation document does not define 
examples or actions a registered entity should take to mitigate SOL exceedances identified through an 
RTA. 
 
RTA Definition and Implementation 

The first part of the RTA definition mentions “An evaluation of the system conditions using Real-time 
data….” This requires an “evaluation” of system conditions using a tool or method capable of performing 
an assessment utilizing Real-time data. The requirement does not mandate ‘how to’ perform this 
“evaluation.” Each individual RC and TOP will need to deploy processes and procedures necessary to 
perform an RTA.  
 
The next part of the sentence says “to assess existing (pre-Contingency) and potential (post-Contingency) 
operating conditions”. The assessment of pre-Contingency conditions is an assessment of Real-time 
system conditions using available Real-time data. Similarly, the assessment of post-Contingency 
conditions also requires utilizing Real-time data (such as system topology, line flows etc.) to complete a 
situational awareness picture for System Operators. When System Operators are aware of system 
conditions in both pre-Contingency and post-Contingency operating situations, appropriate steps can be 
taken (or planned to be taken) to manage the BES related reliability risks within acceptable levels. 
 
The second part of the RTA definition lists an applicable set of inputs (load, generation, etc.) that should 
be considered for a complete RTA. The intent of specifying applicable inputs is to ensure that an RTA 
contains sufficient details to result in an appropriate level of situational awareness for the System 
Operators. Most of the applicable inputs listed in the RTA definition are self-explanatory. However, a 
discussion about Remedial Action Schemes and Protection Systems specifically warrant the following 
overview. 
 
Remedial Action Schemes 
It is also required to consider the status and/or degradation of Remedial Action Schemes (RASs) so pre or 
post-Contingency system conditions can be accurately assessed and evaluated. 
 
RASs vary in design and triggering conditions that cause them to operate. Offline or seasonal studies may 
be performed to assess the impact of RASs to Real-time system conditions. However, it is possible that in 
certain Real-time operating conditions (e.g. during outage conditions) the impact of RASs may not have 
been fully captured in those offline studies. Therefore, the evaluation of RASs in RTAs is important from a 
situational awareness perspective. This evaluation could involve the status of the RASs (in service or out 
of service), trigger conditions or the protective actions that RASs would initiate if the trigger conditions 
were to be met.  
 
In some instances it may be acceptable to calculate SOLs offline which consider applicable RAS actions 
and then in Real-time, operate to those SOLs. However if such an approach is used to perform RTAs, it is 



 

Compliance Implementation Guidance – Real-time Assessment 5 

important for the TOPs and RCs to have processes and procedures to update applicable SOLs as system 
conditions or RAS actions change. 
 
Protection Systems 
The status of a Protection System must also be considered when performing an RTA. Protection Systems, 
under normal operating conditions, are designed to clear faults before equipment damage or system 
cascading occurs. However, there may be instances when a Protection System is degraded or not available 
(i.e., the system is in an abnormal state). In such instances, fault clearing time may increase to an 
unacceptable level or the backup Protection System may trip more Facilities than the Protection System 
was originally designed to trip under normal conditions. Thus, as with RASs, it may be necessary to re-
evaluate operating conditions by taking into account degraded Protections System when applicable.  
 
The primary objective of the assessment of system conditions in pre or post-Contingency state by 
considering applicable inputs (loads, generation, system topology, changes to or degradation of 
RAS/Protection Systems, etc.) as part of an RTA is to ensure system operation within established SOLs 
(including IROLs).  
 
2.1 Reliability Coordinator and Transmission Operator RTA Practices 

Real-time (or pre-Contingency) system conditions are evaluated by receiving System Control and Data 
Acquisition (SCADA) data in Real-time on a pre-established interval. Real-time data may also be utilized as 
an input to the SE to determine the current state of the System. 
In order to evaluate post-Contingency system conditions, some entities rely on EMS applications such as 
an RTCA. Similarly, some entities with stability limitations in their systems may choose to rely on Real-
time stability analysis programs. 
 
The benefit of utilizing advanced EMS applications such as SE, RTCA or Real-time stability analysis 
programs is that the Real-time state of the system (topology, loads, generation etc.) being considered for 
pre or post-Contingency assessment can be updated periodically and automatically. 
 
However, it is not always necessary to use advanced EMS application(s) that utilize a network model to 
complete an RTA, as there are other methods to perform an adequate pre- and post-Contingency system 
assessment. For example, small Transmission Operators may have the ability to determine the pre- and 
post-contingent state of their system through Real-time data and applications outside of an EMS. 
Applicable entities could utilize outage distribution or shift factor calculations to monitor SOL 
exceedances. Similarly, in some instances it may be acceptable to utilize SOLs determined via offline 
studies (e.g. MW flow limit on an interface etc.) and monitor SOL exceedances by utilizing Real-time data. 
If such proxy methods are utilized to complete the RTA, RCs and TOPs must have processes and 
procedures in place so that shift factor calculations or the SOLs determined via offline studies are updated 
as system conditions change. 
 
Entities shall ensure that system conditions such as topology, loading, and generation dispatch sufficiently 
match actual Real-time conditions regardless of the tools used to perform an RTA.  
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3.0  Compliance Implementation and Evidence 
 
3.1 Examples of Operating Scenarios and Compliance Evidence 

The following table outlines potential system operating states and potential methods for completing an 
RTA. More comprehensive descriptions for select states are described later in this document. It is noted 
that the examples provided are not exclusive for meeting an entity’s compliance obligation to complete 
an RTA and other ways or methods may be utilized depending on an entity’s individual circumstances. 
 

Potential System 

Operating States  

Description of RTA Examples of Compliance 

Evidence 

Normal Operations -

Required SCADA and 

Inter-Control Center 

Communications 

Protocol (ICCP) data is 

available and RTA 

tools are solving. 

- Monitor pre-Contingency state via EMS 

alarming and/or other situational 

awareness tools 

 

- Examine post-Contingency state via 

RTCA or other simulation tool 

- See section 3.2 Normal 

Operations for example 

evidence  

Required SCADA and 

ICCP data is available 

and RTA tools are not 

solving.  

- TOP: Rely on RC RTA tools if RC tools are 

available and are representative of actual 

system conditions for the TOP footprint, 

request RC and neighboring TOPs to 

continue monitoring system. Ensure 

processes are established with the RC to 

perform an RTA on the behalf of the TOP. 

- RC: Rely on neighboring RC’s or its 

TOP’s RTA tools if those tools are 

available and are representative of actual 

conditions for the RC footprint. Ensure 

processes are established with 

neighboring RCs and/or TOPs to perform 

an RTA on behalf of the RC. 

- Monitor pre-Contingency state via 

SCADA, EMS alarming and/or other 

situational awareness tools 

 

- Conduct offline studies which are based 

off available Real-time data (telemetry or 

- Logs/voice recordings for 

notification from impacted 

entity (RC/TOP) to the entity 

(TOP/RC) monitoring their 

system 

-Logs from other entity 

establishing that an RTA was 

performed on behalf of 

impacted entity at least every 

thirty minutes 

- Provide a log of Real-time EMS 

alarms or other logs as evidence 

of pre-Contingency state 

monitoring 

 

- Provide log of RTA tools failure 

 

- If offline cases/studies or 

distribution factors are used to 

perform an RTA, provide 
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Potential System 

Operating States  

Description of RTA Examples of Compliance 

Evidence 

other derived data from previous 

forecasts, manual updates, etc.) and 

representative of Real-time system 

conditions  

samples of saved power flow 

cases, analysis results, or 

manual logs as evidence that 

the offline processes were 

representative of Real-time 

system conditions and were 

executed at least every thirty 

minutes  

- Third-Party RTCA results used 

in lieu of entity results and the 

capturing or logging of those 

results 

- Provide Operational Planning 

Analysis results and the 

comparison (e.g. Operator Log) 

of Real-time conditions versus 

studied system conditions 

Partial SCADA and 

ICCP data is available. 

(Loss of some data 

sources)22and RTA 

tools are solving. 

- Utilize other tools such as SE to 

compensate for lost telemetry 

- Monitor pre-Contingency state via EMS 

alarming and/or other situational 

awareness tools where data is available 

- Examine post-Contingency state via 

RTCA or other simulation tool 

- If necessary, receive manual 

statuses/flow information updates from 

applicable internal personnel and/or 

external entities 

- Provide a log of Real-time EMS 

alarms 

- Provide SE availability logs if 

applicable  

- Provide a sample of RTCA run 

logs or output files, Operator 

logs or voice recordings for 

receiving data from internal 

personnel and/or external 

entities (if applicable)  

                                                      
2 Partial SCADA data availability means the complete loss of flow and/or status information for a particular data point. For example, if a status 
point for a circuit breaker has redundant data sources, loss of both primary and secondary sources would be considered to be loss of SCADA 
visibility. If primary data source is lost, but a secondary data source is still available, it is not considered a loss of situational awareness. 



 

Compliance Implementation Guidance – Real-time Assessment 8 

Potential System 

Operating States  

Description of RTA Examples of Compliance 

Evidence 

Partial SCADA and 

ICCP data is available 

(Loss of some data 

sources) and RTA 

tools are not solving. 

- TOP: Rely on RC RTA tools if RC tools are 

available and are representative of actual 

system conditions for the TOP footprint, 

notify RC and neighboring TOPs to 

continue monitoring system if RC tools 

are working. Ensure processes are 

established with the RC to perform an 

RTA on behalf of the TOP 

- RC: Rely on neighboring RC’s or its 

TOP’s RTA tools if those tools are 

available and are representative of actual 

conditions for the RC footprint. Ensure 

processes are established with 

neighboring RCs and/or TOPs to perform 

an RTA on behalf of the RC. 

- Notify TOPs and neighboring RCs to 

continue monitoring the system if tools 

are working 

- Monitor pre-Contingency state via EMS 

alarming and/or other situational 

awareness tools 

- Conduct offline studies which are based 

off available Real-time data (telemetry or 

other derived data from previous 

forecasts, manual updates, etc.) and 

representative of Real-time system 

conditions  

- If necessary, receive manual 

statuses/flow information updates from 

applicable internal personnel and/or 

external entities3 

- Logs/voice recordings for RC 

notification.  

- Provide a log of Real-time EMS 

alarms. 

- Provide log of RTA Tools 

failure. 

- If able to create a valid off-line 

model, provide an example of a 

saved model case 

representative of actual system 

conditions and analysis results 

in the form of a report to 

operators 

- Operator logs or voice 

recordings for receiving data 

from internal personnel and 

external entities (if applicable) - 

Provide Operating Planning 

Analysis results and the 

comparison (e.g. Operator Log) 

of Real-time conditions versus 

studied system conditions 

                                                      
3 Utilization of manual status and flow information may be required for entities that do not utilize applications such as a state estimator. 
Entities that utilize a state estimator may be able to perform RTA with partial loss of SCADA by utilizing the available set of Real-time data. 
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Potential System 

Operating States  

Description of RTA Examples of Compliance 

Evidence 

Complete loss of 

SCADA and ICCP data 

and RTA tools are 

unavailable. 

- TOP: Rely on RC RTA tools if RC tools are 

available and are representative of actual 

system conditions for the TOP footprint, 

notify RC and neighboring TOPs to 

continue monitoring system if RC tools 

are working 

- Advise local staff of the current state 

and potential need to man critical 

stations 

- RC: Rely on neighboring RC’s or its 

TOP’s RTA tools if those tools are 

available and are representative of actual 

conditions for the RC footprint. Ensure 

processes are established with 

neighboring RCs and/or TOPs to perform 

an RTA on behalf of the RC. 

- Notify TOPs and neighboring RCs to 

continue monitoring the system if tools 

are working 

- Conduct offline studies which are based 

off available Real-time data (telemetry or 

other derived data from previous 

forecasts, manual updates, etc.) and 

representative of Real-time system 

conditions  

 

- Operator and Phone Logs 

- Applicable Loss of EMS 

procedures 

- Alternative monitoring 

capabilities e.g. synchrophasor 

data, field resources deployed 

at certain pre-determined sites 

as human RTUs and/or the 

execution of off-line studies 

that have been updated to 

reflect actual system conditions 

to the fullest extent possible 

- Logs from other entity that an 

RTA was performed for 

impacted entity at least every 

thirty minutes 

 

 
3.2 Normal Operations  

Under normal operations, a combination of one or more of the following may be used by the entity to 
meet compliance with TOP-001-3, Requirement R13, or IRO-008-2, Requirement R4.  

 Real-time data: SCADA or other application logs indicating Real-time data were being received. RC 
and TOPs can utilize the data identified in the data specification developed per TOP-003-3 and 
IRO-010-2. The required evidence for receipt of Real-time data does not need to include the 
evidence that every single SCADA point was being received correctly. The evidence that SCADA 
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was available to perform the required functions is sufficient, which could include the receipt of 
Real-time data necessary to perform Real-time Assessments. Entities may use data from other 
applications such as SE output as compliance evidence for a Real-time Assessment.  

 Alarming: Entities rely on alarming functionality to alert System Operators to changes in system 
conditions. When Registered Entities identify EMS alarming functionality as part of their RTA, 
compliance evidence may include an EMS log of applicable alarms or a heartbeat monitor that 
monitors the functionality of the Real-time alarming application. 

 
Evidence for SE runs may include:  

 An availability log of the SE indicating periodicity of execution.  

 If an entity is using a manual process, such as power flow studies, to perform Real-time 
assessments, a manual log indicating when said studies were completed and reviewed may suffice 
as supplemental compliance evidence.  

 An absence of alarms or indications that are generated when an SE is unavailable may be an 
acceptable form of evidence for SE availability. An automated log from a tool or application that 
monitors SE unavailability and logs each occurrence may also suffice as compliance evidence. 

Evidence for RTCA may include: 

 Logs or saved studies indicating valid RTCA solutions at least every thirty minutes.  

 If an entity is using a manual process for an RTCA, such as power flow studies, to perform Real-
time assessments, a manual log indicating when said studies were completed and reviewed may 
suffice as supplemental compliance evidence. 

 An absence of alarms or indications that are generated when RTCA is unavailable is an acceptable 
form of evidence for RTCA availability. An automated log from a tool or application that monitors 
RTCA unavailability and logs each occurrence may also suffice as compliance evidence. 

Other forms of RTA supporting evidence: 

 Manually updating a log or other documentation to confirm receipt of Real-time data, monitoring 
of distribution or shift factor equations, alarm monitoring, load or generation changes, RTCA 
Completion, Protection System degradation, etc. 

 
Transient or Voltage Stability: Some entities that have stability issues on their system may have the need 
to calculate Real-time transient or voltage stability limits to complete an RTA. The compliance evidence 
for such an approach may include application logs indicating valid stability analysis. 
 
An alternative approach to utilizing a Real-time transient or voltage stability application could be to 
calculate offline transient or voltage stability limits where applicable and then utilize these limits in an 
RTA. The compliance evidence for such an approach may be the historical data associated with Real-time 
limits and Real-time flows. However, if such an approach is used to perform RTAs, it is important for TOPs 
and RCs to have processes and procedures to update applicable SOLs as system conditions change.  
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The RTA definition provides entities with the option of performing an RTA by themselves or they can 
utilize services of a third-party to assist them in completing an RTA. If an entity is relying on a third-party 
to perform an RTA, they should ensure that their System Operators have visibility to or awareness of RTA 
results so the System Operators can be alerted to adverse system conditions detected by an RTA and can 
initiate Operating Plans. This will be discussed more in Section 4 below. 
 
Additionally and as stated in the rationale for TOP-001-3, Requirement R13: 

“…The Operating Plan should contain instructions as to how to perform Operational Planning Analysis 
and Real-time Assessment with detailed instructions and timing requirements as to how to adapt to 
conditions where processes, procedures, and automated software systems are not available (if used). 
This could include instructions such as an indication that no actions may be required if system 
conditions have not changed significantly and that previous Contingency analysis or Real-time 
Assessments may be used in such a situation.” 

 
Discussion of entities utilizing previous RTCA or RTA results is further discussed in Section 4.0 below.  
 
3.3 Complete Loss of EMS (SE, SCADA, EMS Network Down) and Continued RTA Completion  

An entity experiencing a complete loss of Primary or Backup EMS capability would be obligated to meet 
the requirements of EOP-008-1, in particular Requirement R1 which requires an Operating Plan for 
backup functionality to meet its functional obligation with regard to the reliable operations of the BES, to 
fully implement the Plan in 2-hours (R1.5), and also to include in the Plan “actions to take during this 
period to manage the risk to the BES during the transition from Primary to backup functionality as well as 
during outages of the primary or backup functionality” (R1.6.2).  
 
During the 2-hour transition period described above and to ensure compliance, the applicable entity must 
show that an RTA was completed once every 30 minutes.  
 
4.0 Entities with no EMS Network Applications  

As discussed above, a Real-time Assessment may be provided through internal systems or supported by 
third-party services. It is not necessary for every TOP to own SE/RTCA applications to complete an RTA, as 
there may be other methods to perform post-Contingency system analysis. 
 
Possible evidence of compliance for entities not owning EMS network applications, for example, SEs and 
RTCA, may include: 

 Third-party agreement where one entity completes a defined RTA for another. When an entity is 
relying on a third party to complete an RTA at least once every 30 minutes, they should ensure 
that their System Operators have visibility to RTA results or applicable communication protocols 
are established to ensure System Operators can be alerted to adverse system conditions detected 
and initiate Operating Plans. This can be completed by System Operator logging or the capturing of 
RTA results completed by the third-party.  

 Third-party agreement where one entity provides the results of an RTCA. For example, an RC is 
able provide RTCA results to an applicable TOP and its specific TOP Area. The TOP is then 
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responsible to complete an RTA through internal processes, which could include actions listed 
above in Section 3.2. To meet compliance, an RTA must be completed once every 30 minutes. 

 Procedures to complete an RTA if communication is lost with the third-party provider of RTA or 
RTCA related information. To ensure compliance during the loss of third party communication, 
evidence must be provided by the applicable entity that shows an RTA was completed within 30 
minutes.  

 As stated in the rationale section of TOP-001-3, Requirement R13, an entity’s Operating Plan 
should contain instructions on how to perform Operational Planning Analysis and a Real-time 
Assessment with detailed instructions and timing requirements as to how to adapt to conditions 
where processes, procedures, and automated software systems are not available or owned. This 
could include instructions such as an indication that no actions may be required if system 
conditions have not changed significantly and that previous RTCA results or Real-time Assessments 
may be used in such a situation. An entity shall define the time frame where this type of analysis 
can be used along with the definition of “no significant system changes”. During the scenarios 
described above and to ensure compliance, the applicable entity must show that an RTA was 
completed once every 30 minutes. 
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Reliability Guideline: Methods for Establishing IROLs 

 
Action 

Authorize posting 
 
Background 

The establishment and communication of System Operating Limits (SOL) and Interconnection 
Reliability Operating Limits (IROLs) are addressed in NERC Reliability Standards FAC-010-3, FAC-
011-3, and FAC-014-2. These standards have remained essentially unchanged since their 
inception. A NERC Standards Drafting Team (SDT) was formed in 2015 (Project 2015-09) to 
revise the standards and address recommendations from a periodic review.  
 
In support of standards development, the NERC Standards Committee (SC) requested technical 
assistance from the NERC Operating Committee and Planning Committee to:  

1. Assess the impact that instabilities can have on BPS reliability 

2. Describe simulation methods for assessment of Instability, including appropriate 
methods for use in quantifying impact the Instability and available means for 
demonstrating impact containment 

3. Identify technically sound methodologies for use in establishing IROLs to address 
different types of instabilities 

4. Evaluate the reliability impacts, if any, resulting from use of different methods to 
establish IROLs across North America 

 
This Reliability Guideline was developed by the joint MEITF to provide guidance for the utility 
industry to develop technically sound methods for establishing IROLs. The MEITF is also 
proposing for PC endorsement: (1) revised definitions for inclusion in the NERC Glossary of 
Terms, and (2) an IROL framework of recommended changes to applicable NERC Reliability 
Standards. Collectively these items respond to the SC request. 
 
The guideline provides an overall framework and detailed technical reference material related 
to the assessment of System Instability, Uncontrolled Separation, and Cascading to ensure 
Reliable Operation of the BPS. Each of the three concepts are discussed in depth, including 
analysis techniques and considerations that should be made when determining how they may 
contribute to the establishment of an IROL. Recommended practices and techniques are 
described using example simulations and actual system studies.  
 
The Reliability Guideline primarily applies to Reliability Coordinators (RCs), as well as Planning 
Coordinators (PCs), Transmission Planners (TPs), and Transmission Operators (TOPs). It is 
recommended that RCs use or adapt the techniques described in this guideline for their own 
IROL methodologies. 
 
The MEITF intends to post the guideline for stakeholder comments according to the PC 
reliability guidelines process.  
 

http://www.nerc.com/pa/Stand/Pages/Project-2015-09-Establish-and-Communicate-System-Operating-Limits.aspx


Proposed motion language: I move for the NERC Planning Committee to authorize posting the 
Methods for Establishing IROLs Reliability Guideline for 45-day comment period as presented. 
 
 



 
 

 

 
 
Proposed IROL Framework for FAC Standards  
NERC Methods for Establishing IROLs Task Force (MEITF) 
White Paper – December 2017 
 
Purpose 
The NERC Methods for Establishing IROLs Task Force (MEITF) was tasked by the NERC Planning and 
Operating Committees to assist Project 2015-09 Standard Drafting Team (SDT) by providing 
recommendations on the establishment of Interconnection Reliability Operating Limits (IROLs), and to 
propose a framework for establishing IROLs within the NERC Reliability Standards. In addition to this 
framework, the MEITF has also developed a proposed set of NERC Glossary definition revisions and 
additions that align with the proposed framework. A Reliability Guideline is also being developed to support 
the analytical methods for establishing IROLs and studying System Instability, Uncontrolled Separation, and 
Cascading.  
 
The MEITF is recommending modifications to the FAC standards (based on the framework presented here) 
that work cohesively with the proposed revisions to the NERC Glossary terms and the Reliability Guideline. 
These documents all serve as a foundation for developing a framework around establishing IROLs that 
provides clarity and consistency across the industry while maintaining flexibility for system characteristics. 
The proposed framework presented in this document is the outcome of extensive discussions between 
industry, NERC Staff, and FERC Staff within the MEITF. It provides a balance between the somewhat 
conflicting concepts of consistency and flexibility, and strikes a balance by allowing that flexibility yet 
ensuring a minimum and adequate level of reliability assurance. 
 
Background 
Establishing IROLs and operating to within these limits is a critical aspect of Reliable Operation of the bulk 
power system (BPS) because of the widespread impact and consequences of exceeding an IROL if the critical 
contingency were to occur. The establishment of IROLs is governed by the Facilities, Design, Maintenance, 
and Control (FAC) Standards, specifically, FAC-010, FAC-011, and FAC-014. These standards are currently 
being revised under NERC Project 2015-09 Establish and Communicate System Operating Limits; however, 
the IROL-related requirements in these standards are not being modified at this time. The decision was 
made by the SDT to maintain the existing language for the IROL-related requirements until the MEITF 
completed its work. Subsequent revisions to IROL-related requirements would then be addressed based on 
the documentation and recommendations provided by the MEITF. 
 
Many of the challenges associated with the establishment of IROLs stem from the subjective definitions 
used in the NERC Glossary of Terms, particularly around the definition of IROL. The definition of IROL 
references the words “instability, Cascading, and uncontrolled separation”. However, varying interpretation 
of these three terms has led to disparate application of the IROL definition. Inconsistent interpretation of 
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these terms leads to inconsistencies in the establishment of IROLs. One critical aspect of the MEITF efforts 
are recommended improvements to the NERC Glossary terms associated with the establishment of IROLs.  
 
These inconsistencies are exacerbated by the general manner in which the FAC standards address the 
establishment of IROLs. The current IROL-related requirements in FAC-011 and FAC-014 require the RC’s 
SOL Methodology to include: (1) a description of how to identify the subset of SOLs that qualify as IROLs, 
and (2) criteria for determining when violating a SOL qualifies as an IROL and criteria for developing any 
associated IROL TV. These requirements provide no framework for IROL establishment; consequently, the 
RC can establish IROLs based on their particular interpretation of these non-specific requirements and their 
particular interpretation and application of the non-specific components built in to the IROL term. The end 
result is significant inconsistency in the establishment of IROLs across the NERC Regions. 
 
Acceptable System Performance and IROL Designation 
First and foremost, one must understand that Operational Planning Assessments (OPAs) and Real-Time 
Assessments (RTAs) that assess for SOL exceedances (including the subset of SOLs that qualify as IROLs), 
ensure acceptable system performance by requiring these analyses to identify SOL exceedances. If an SOL 
exceedance is identified, IRO-008-2 R5 and TOP-001-4 R14 require actions including the implementation of 
an Operating Plan to “mitigate a SOL exceedance”. In addition to these requirements, more general 
requirements in IRO-001-4 R1 and TOP-001-4 R1 require the RC and TOP to “act to maintain the reliability” 
of their respective area to ensure acceptable system performance and operation within SOLs. These 
concepts, in addition to examples on the types of actions that would be included in an Operating Plan are 
included in the SOL whitepaper1. 
 
Acceptable system performance is generally handled through OPAs/RTAs and implementation of Operating 
Plans for SOL exceedances. However, certain SOLs are designated as IROLs due to the risk that exceeding 
these operating limits poses to the BPS. Designating an SOL as an IROL carries additional requirements for 
operations (IRO-009-2 and TOP-001-4 R12) and triggers additional requirements in other Reliability 
Standards (CIP, FAC-003-3, PRC-023-3). The IROL designation mandates that the “[RC] shall have one or 
more Operating Processes, Procedures, or Plans that identify actions the [RC] shall take or actions the [RC] 
shall direct others to take (up to and including load shedding)”. These actions should 1) “be implemented 
in time to prevent the identified IROL exceedance”, and 2) “mitigate the magnitude and duration of an IROL 
exceedance such that the IROL exceedance is relieved within the IROL’s Tv”. Actions must be taken to 
mitigate unacceptable risk on the BPS, and with IROLs, the operational flexibility offered in the Operating 
Plan for SOLs is reduced by mandating additional requirements to both prevent the IROL exceedance and 
define that actions should include “up to and including load shedding” pre-contingency.  
 
  

                                                      
1 The 2014-03 SDT developed a white paper titled “System Operating Limit Definition and Exceedance Clarification”, available here: 
http://www.nerc.com/pa/Stand/Prjct201403RvsnstoTOPandIROStndrds/2014_03_fifth_posting_white_paper_sol_exceedance_20150108_cl
ean.pdf. 

http://www.nerc.com/pa/Stand/Prjct201403RvsnstoTOPandIROStndrds/2014_03_fifth_posting_white_paper_sol_exceedance_20150108_clean.pdf
http://www.nerc.com/pa/Stand/Prjct201403RvsnstoTOPandIROStndrds/2014_03_fifth_posting_white_paper_sol_exceedance_20150108_clean.pdf
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Proposed IROL Framework 
The framework presented here is intended to provide recommendations for modifications to the FAC 
standards by the SDT related to the establishment of SOLs and IROLs, governed by the SOL Methodology. 
The FAC Standards describe the items that are required to be addressed in the SOL Methodology, and 
related requirements in FAC-014 require entities to establish SOLs and IROLs consistent with the SOL 
Methodology. Accordingly, the framework recommended by the MEITF for establishing IROLs aligns with 
this concept. The framework is intended to provide clarity as to the revisions without attempting to draft 
exact language for the revision of those requirements. The following framework is proposed: 
 
 
Each Reliability Coordination shall include in its SOL Methodology a description of how the subsets of SOLs 
that qualify as IROLs are established. This methodology should, at a minimum: 
 

1. Describe the analytical techniques used to study and determine Instability, System Instability, 
Uncontrolled Separation, and Cascading 

2. Require that IROLs are established to prevent System Instability  
3. Require that loss of load greater than 2000 MW caused by Instability, Uncontrolled Separation, or 

Cascading is unacceptable and warrants the establishment of an IROL 
4. Establish a risk assessment process for determining which SOLs should be considered IROLs to 

prevent an unacceptable loss of load between 300 MW and 2000 MW due to Instability, 
Uncontrolled Separation, or Cascading. This risk assessment process shall, at a minimum, include 
considerations for: 

a. Amount of pre-contingency load shedding necessary 
b. Resulting impacts to neighboring Reliability Coordinator Areas 
c. Nature of the load (e.g., economics, criticality, geographic region, etc.) at risk 
d. Restoration plans and estimated time to restore the affected load at risk 
e. Risk of contingencies more severe than single contingency events 

 
Technical Basis for the Proposed IROL Framework 
The MEITF developed the proposed framework based on extensive discussions, and provides the following 
technical rationales in support of the framework.  
 
Description of Analytical Techniques 
One of the notable differences between SOL Methodologies across RCs is the amount of transparency and 
clarity around how Instability, Uncontrolled Separation, and Cascading are analyzed determined. The SOL 
Methodology should clearly document the process and analytical methods associated with those 
phenomena. The MEITF believes that providing a description of the analytical techniques used to study 
System Instability, Uncontrolled Separation, and Cascading will help support consistency across RC 
footprints in the technical rigor and assessment of these risks. The Reliability Guideline: Methods for 
Establishing IROLs serves as a foundation and reference for RCs to use in developing their documentation 
of analytical methods.  
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Distinguishing System Instability 
Based on the definition of System Instability proposed by the MEITF, System Instability is not quantifiable 
and leads to an unknown amount of risk to the BPS. System Instability typically involves a severe Instability 
occurring across a large electrical area affecting a relatively large amount of load. Particularly since System 
Instability is not truly quantifiable and its containment cannot be effectively determined, the MEITF believes 
that this condition should be clearly listed in the SOL Methodology as unacceptable and an IROL should be 
established to mitigate these conditions from occurring. 
 
Unacceptable Instability, Uncontrolled Separation, or Cascading 
While System Instability is not acceptable due to its significant impact and inability to accurately quantify, 
other types of Instability, Uncontrolled Separation, or Cascading may be less of a concern to some degree. 
For example, loss of synchronism of one or multiple generators will likely have little to no impact on the 
BPS. Similarly, Cascading that is bounded to a load pocket serving relatively small amounts of load may also 
not be a significant risk to overall System Stability. Therefore, it is important to explicitly document in the 
SOL Methodology the process used to establish which types of Instability, Uncontrolled Separation, and 
Cascading may be allowable. That process should then be followed during the establishment of IROLs.  
 
Upper Size Threshold on Load Loss 
To determine a reasonable upper threshold of load loss for which an IROL should be established in all cases, 
the MEITF explored a number of different concepts. It was concluded that an upper load loss threshold for 
establishing IROLs is not solely based on a technical, engineering basis. Rather, it is a risk-based framework 
where RCs in coordination with the TOPs and many other stakeholders including state regulators, end-use 
customers, etc., set implicit “thresholds” on load loss that they would ever be willing to incur. Many of the 
MEITF RC representatives were able to establish a load loss quantity that would be simply deemed 
“unacceptable”. While that quantity varied between a range of approximately 1000-3000 MW, it was clear 
to the MEITF that some upper threshold of “unacceptability” in which an IROL should be established to 
protect against a significant loss of load, including pre-contingency load shedding. However, this is based 
on empirical knowledge and judgment in addition to technical engineering analysis. 
 
To understand how large load centers (e.g., metropolitan areas) would be protected by the upper load loss 
threshold when establishing IROLs, the MEITF used openly available data2 and rough engineering estimates 
of the annual peak demand in the sixty largest metropolitan areas in the United States. The demand 
estimates were based on RC knowledge of their respective area and/or based on average kW demand per 
meter, climate, and population density. Table 1 shows the results of this analysis.  
  

                                                      
2 https://en.wikipedia.org/wiki/List_of_primary_statistical_areas_of_the_United_States  

https://en.wikipedia.org/wiki/List_of_primary_statistical_areas_of_the_United_States
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Table 1: Population and Demand Estimates 

Ranking Metro Area Population 
(2014) 

# of Electric 
Meters 

Annual Peak 
Demand [MW] 

1 New York City    23,632,722    9,476,021      18,500  

2 Los Angeles    18,550,288   6,200,000      23,000  

3 Chicago    9,928,312   3,700,000      19,800  

4 Washington D.C.    9,546,579   3,500,000      26,600  

5 San Francisco    8,607,423   3,200,000      13,000  

6 Boston    8,099,575    2,656,117      16,000  

7 Dallas/Ft. Worth    7,352,613    2,273,266      20,000  

8 Philadelphia    7,164,790    2,214,108      11,400  

9 Miami    6,723,472    2,806,190      13,000  

10 Houston    6,686,318    2,393,966      18,000  

11 Atlanta    6,258,875   2,100,000      13,000  

12 Detroit    5,315,251   1,800,000      9,000  

13 Seattle    4,526,991    1,692,405      10,000  

14 Phoenix    4,489,109   1,400,000      14,000  

15 Minneapolis    3,835,050    1,250,000      8,000  

16 Cleveland    3,497,851    1,146,120      6,600  

17 Denver    3,345,261    1,180,193      8,500  

18 San Diego    3,263,431   1,200,000      4,900  

19 Portland    3,160,488    1,055,764      8,300  

20 Orlando    3,045,707     963,315      6,000  

21 Tampa    2,915,582    1,169,254      7,000  
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Table 1: Population and Demand Estimates 

Ranking Metro Area Population 
(2014) 

# of Electric 
Meters 

Annual Peak 
Demand [MW] 

22 St. Louis    2,910,738     780,753      5,200  

23 Pittsburgh    2,653,781    1,187,083      5,500  

24 Charlotte    2,537,990     660,059      4,500  

25 Sacramento    2,513,103     813,326      4,400  

26 Salt Lake City    2,423,912    780,000      5,400  

27 Kansas City    2,411,635     750,000      5,000  

28 Columbus    2,398,297    800,000      5,400  

29 Indianapolis    2,353,935     480,000      3,000  

30 San Antonio    2,328,652     786,000      6,000  

31 Las Vegas    2,315,324     910,615      7,400  

32 Cincinnati    2,208,450     588,467      3,600  

33 Raleigh-Durham    2,075,126     571,888      3,600  

34 Milwaukee    2,043,904     630,056      2,000  

35 Austin    1,943,299     710,000      4,000  

36 Nashville    1,912,819     540,000      3,000  

37 Virginia Beach    1,819,427     544,114      4,400  

38 Winston-Salem    1,630,368     499,123      3,200  

39 Jacksonville    1,543,297     467,679      3,400  

40 Louisville    1,498,593     393,627      2,500  

41 Hartford    1,487,971    450,000      2,500  

42 New Orleans    1,480,408     408,449      1,200  
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Table 1: Population and Demand Estimates 

Ranking Metro Area Population 
(2014) 

# of Electric 
Meters 

Annual Peak 
Demand [MW] 

43 Grand Rapids    1,421,374    400,000      2,000  

44 Greenville, SC    1,409,582    400,000      2,500  

45 Oklahoma City    1,408,578    400,000      3,000  

46 Memphis    1,370,129     421,000      3,300  

47 Birmingham    1,317,269    400,000      3,000  

48 Richmond    1,260,029     522,020      4,200  

49 Harrisburg    1,239,677     380,000      2,100  

50 Buffalo     1,214,960     357,368      2,000  

51 Rochester    1,177,439    350,000      2,000  

52 Albany    1,173,518     373,603      2,000  

53 Albuquerque    1,165,798    350,000      2,000  

54 Tulsa    1,139,468    350,000      2,200  

55 Fresno    1,120,522    350,000      1,700  

56 Knoxville    1,103,782    350,000      1,500  

57 Dayton    1,077,665    325,000      2,000  

58 Tucson    1,051,211     417,000      3,000  

59 El Paso    1,050,374    390,000      2,800  

60 Fort Myers    1,028,290    350,000      2,200  
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The MEITF analyzed the results collected in Table 1 and concluded that an upper load loss threshold of 2000 
MW is most suitable for load loss conditions in which an IROL should always be established.3 A 2000 MW 
threshold protects at least the top 40 large load centers and the majority of the rest of the top sixty 
metropolitan areas. Yet, it does not cause undue burden (unnecessary establishment of IROLs) that would 
occur with a lower threshold (e.g., 1000 MW). Most importantly, it creates a level of consistency across RC 
SOL Methodologies that is correlated to a diverse population of metro areas in the United States, is 
decoupled from RC/TOP area load sizes, and aligns with the ERO Event Analysis Category 3 levels.  
 
The MEITF had consensus that pre-contingency load shedding to protect the loss of load above this 
threshold would be acceptable based on today’s practices, and that the establishment of an IROL to ensure 
Reliable Operation is warranted. On the other hand, the MEITF also agreed that for load loss below this 
threshold, the decision to establish an IROL and possibly shed load pre-contingency should be based on a 
number of factors and a risk analysis (discussed in more detail below). 
 
Lower Threshold of 300 MW Load Loss  
Any Instability condition for which a quantifiable amount of load loss can be determined (i.e., not System 
Instability) poses a risk tolerance question to the RC as to how and when an IROL should be established. 
Some situations (generally very localized in nature) may arise where small amounts of load may be lost due 
to potential low probability Cascading or certain types of Instability. However, if those conditions are 
quantifiable and can be proved to be contained and studied ahead of time, it depends on the size of the 
potentially impacted load loss. 
 
The MEITF believes that a lower threshold for load loss should be established where IROLs do not need to 
be established. These are quantifiable Instability conditions (e.g., a local BES load bus collapses for a severe 
contingency under rare conditions) proven by study to be contained. It is not feasible or reasonable to 
establish this threshold based on comprehensive engineering studies or assessment of the North American 
BPS since each condition is highly unique and system/situation dependent. However, the MEITF reviewed 
various threshold levels and gained consensus that 300 MW is a reasonable lower threshold for which IROLs 
are not necessary.  
 
As justification for this threshold, the MEITF referenced the ERO Event Analysis Process (EAP). The EAP 
started with a Field Trial V1 (10/2010-5/2011) with Cat 2f defined as load shedding resulting in the loss of 
100 MW or more as a result of (1) manual load shedding, (2) UFLS, or (3) UVLS. Industry comments from 
the Field Trial V1 stated that the EAP categories were confusing and should be aligned with OE-417 and 
EOP-004-1 reporting thresholds to ease the burden of reporting events. Based on those comments, the 
NERC Event Analysis Subcommittee (EAS) changed the Cat 2f definition to “Unintended loss of 300 MW or 
more of firm load for more than 15 minutes.” in Field Trial V2 (5/2011-02/2012) to align with the OE-417 
and EOP-004-1 reporting requirements in effect at the time, as industry requested. The 300 MW threshold 
originated in the OE-417 report and was incorporated into EOP-004 from its first version onward. The Event 

                                                      
3 Note that the analysis was performed using peak load data. For off-peak conditions, the load loss could be slightly more widespread; 
however, the concept of an upper threshold to protect against these types of conditions still holds. The use of metropolitan areas served as a 
basis for justifying the upper load threshold; however, in actual operations and studies to establish IROLs, the RC will be considering the 
amount of load loss, not the metropolitan areas themselves. 
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Analysis Subcommittee (EAS) adopted the 300 MW threshold in an effort to mitigate confusion the industry 
was having. The EAS also felt that the 300 MW threshold could be adjusted if needed in future versions of 
the EAP based on event reporting data. Cat 2f has not been changed since.  
 
The MEITF believes that if events that result in loss of firm load less than 300 MW are not necessary to 
report per the EAP, then establishing an IROL is not necessary for these situations. To be clear, an SOL would 
always be established and all efforts to operate under this SOL would take place. However, the RC would 
not be obligated to shed load pre-contingency to mitigate an exceedance of this limit or to return to within 
the limit within the IROL Tv time (not to exceed 30 minutes). 
 
Risk Assessment between Upper and Lower Load Loss Thresholds 
As described above, an IROL must be established for a potential load loss above the upper threshold of 
2000 MW because the impact of this load loss size is significant (relative to the cost and impact of shedding 
load pre-contingency). On the other hand, an IROL should not be established for a potential load loss below 
the lower threshold of 300 MW because the impact to BPS reliability for a load loss this size is low enough 
not to warrant pre-contingency load shedding. Between these two threshold (300 MW and 2000 MW), the 
decision of whether to establish an IROL is based on RC judgment and a risk assessment. The risk considers 
the likelihood of occurrence of the critical contingency and the implications of shedding firm load to protect 
against that risk. If the risk assessment determines that an IROL is not warranted, then an Operating Plan 
would be developed that uses any and all possible tools to mitigate the conditions; however, it does not 
require pre-contingency load shedding.  
 
This risk assessment between the upper and lower load loss threshold balances having the IROL designation 
assigned to SOLs whose consequences create unacceptable risk to the BPS, and allows for RC flexibility while 
ensuring an adequate level of reliability. Properly assigning an IROL designation to SOLs that have 
unacceptable risk allows the RC to use the necessary tools and mechanisms available to distinguish 
criticality and prioritize implementation of Operating Plans, accordingly. 
 
The framework states that the risk assessment should include, at a minimum, the following items:  
 

a. Amount of pre-contingency load shedding necessary 
b. Resulting impacts to neighboring Reliability Coordinator Areas 
c. Nature of the load (e.g., economics, criticality, geographic region, etc.) at risk 
d. Restoration plans and estimated time to restore the affected load at risk 
e. Risk of contingencies more severe than single contingency events 

Each of these items are discussed in the following subsections. 

Amount of Pre-Contingency Load Shedding Consideration 
When an IROL is established, NERC Standard IRO-009-2 requires the system operator to take action up to 
and including pre-contingency load shedding to prevent exceeding the IROL more than Tv. Since any 
sustained exceedance of an IROL results in an assured shedding of load necessary to resolve the exceedance 
(regardless of whether the low likelihood contingency actually occurs), care should be taken to balance the 
risks to the BPS with the impacts of required load shedding pre-contingency. In operating scenarios where 
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there are local, contained Instability conditions, the severity and extent of the Instability may not pose a 
risk to overall BPS System Stability. In these cases, pre-contingency load shedding to prevent the Instability 
from occurring may not be warranted. These conditions may be managed by an Operating Plan that does 
not include the use of an IROL and does not include pre-contingency load shedding. However, it does 
include any and all other available operator actions to mitigate an SOL Exceedance. Accordingly, the 
prudency of pre-contingency load shedding to mitigate the potential risks to BPS reliability must be weighed 
by the RC in these situations.  
 
For example, an extended forced outage may result in a scenario where the next contingency would result 
in voltage Instability for a studied, contained load pocket. The RC considers establishing an IROL to prevent 
the Instability; however, the RC determines that beyond a certain loading level, the only way to prevent the 
Instability is to shed load pre-contingency (since no other mitigation options can alleviate the problem). The 
RC decides that the risk to BPS reliability is quantifiable, within a reasonable tolerance, and shedding load 
pre-contingency would not be good utility practice. For a numerical example, assume that shedding 200 
MW of load pre-Contingency would prevent the Instability of a total of 500 MW of load if the low probability 
contingency were to occur. This could be deemed by the RC as an excessive amount of pre-contingency 
load shedding to protect against the larger load loss. On the other hand, if the amount of pre-contingency 
load shedding to prevent Instability of 500 MW of load was, say, 20 MW, then the RC may decide that this 
is warranted and an IROL could be established. This is up to the RC and their risk assessment.  
 
Resulting Impacts to Neighbors 
When determining SOLs and IROLs, the RC should not solely assess the impact of contingencies within its 
Area, but should also consider any impact that may propagate to neighboring RCs. For example, a given 
contingency may not cause adverse impact or major load loss within a RC footprint but it could cause major 
changes in power flow dispatch or transient stability swings that could lead to System Instability, 
Uncontrolled Separation, or Cascading in the neighboring RC system. Such a scenario warrants the 
establishment of an IROL. 
 
Nature of Affected Load at Risk 
The type of load that would be lost due to Instability, Uncontrolled Separation, or Cascading should be 
considered by the RC to identify if any critical loads are included in the affected area. Examples may include 
armed forces facilities, national security buildings, governmental buildings, large data centers, and various 
other types of critical load. The RC may include these types of loads explicitly in their restoration plans or 
deem these loads particularly critical from a reliability and security standpoint, and could establish IROLs to 
protect against loss of these facilities due to their criticality.  
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Restoration Plans 
The complexity of restoration plans and the expected time to complete those plans should also be 
considered. Complexity of restoration plans is highly correlated with the topology and nature of the system 
under consideration. For any amount of load at risk of disconnecting, the actions required to successfully 
restore the affected portion of the system can vary widely based on a number of factors including the: 
 

• Availability of generation to aid system restoration (blackstart capability) 
• Number of TOPs involved and the level of required coordination between them 
• Existence of alternate restoration scenarios (partial restoration options, alternate paths) 
• Number of actions in the operating sequence and remote control capability  
• Extent of geographic subsystem and the personnel available for local intervention 
• Risk of equipment damage 

 
Risk Multiple Element Contingencies 
Whether an IROL may be established often depends on the contingencies considered in the evaluation of 
potential IROLs. For example, no risks of System instability, Cascading, or Uncontrolled Separation may be 
identified when only considering single contingencies but could exist for more severe multiple Element 
contingencies (e.g., breaker failure, relay failure, common structure, etc.). For establishing SOLs and IROLs, 
latitude is given to the RC to define these contingencies in the SOL Methodology. The RC can determine the 
likelihood that the contingency event could occur and ultimately exclude the multiple element contingency 
under any given situation. The risk assessment included in the SOL Methodology should clearly outline the 
process used for making these determinations of which multiple element contingencies are considered for 
establishing IROLs.  
 
 



Agenda Item 12.b.ii 
Operating Committee Meeting 

December 12, 2017 

 
MEITF White Papers: Proposed NERC Glossary Definitions and IROL Framework 

 
Action 

Endorse the white papers 

1. Proposed Modifications to NERC Glossary Definitions Related to IROLs 

2. Proposed IROL Framework for FAC Standards 
 
Background 

The establishment and communication of System Operating Limits (SOL) and Interconnection Reliability 
Operating Limits (IROLs) are addressed in NERC Reliability Standards FAC-010-3, FAC-011-3, and FAC-014-
2. These standards have remained essentially unchanged since their inception. A NERC Standards Drafting 
Team (SDT) was formed in 2015 (Project 2015-09) to revise the standards and address recommendations 
from a periodic review.  
 
In support of standards development, the NERC Standards Committee (SC) requested technical assistance 
from the NERC Operating Committee and Planning Committee to:  

1. Assess the impact that instabilities can have on BPS reliability 

2. Describe simulation methods for assessment of Instability, including appropriate methods for use 
in quantifying impact the Instability and available means for demonstrating impact containment 

3. Identify technically sound methodologies for use in establishing IROLs to address different types of 
instabilities 

4. Evaluate the reliability impacts, if any, resulting from use of different methods to establish IROLs 
across North America 

 
The white papers were developed by the joint MEITF to provide technical input to the SDT to support (1) 
revised definitions for inclusion in the NERC Glossary of Terms, and (2) an IROL framework of 
recommended changes to applicable NERC Reliability Standards. The white papers do not constitute 
changes to definitions or Reliability Standard requirements; rather they are inputs to assist the SDT in 
developing new or modified definitions and standards requirements using NERC’s Standards Development 
Process. The MEITF also is proposing a Reliability Guideline for PC and OC to authorize posting for 
stakeholder comment (Agenda Item 4.c). Collectively these items respond to the SC request. 
 
The definitions white paper proposes a set of new and revised definitions with associated justification. 
The IROL Framework white paper contains the MEITF’s recommendations for modifications to the FAC 
standards that work cohesively with the proposed revisions to the NERC Glossary terms and the Reliability 
Guideline. These documents promote clarity and consistency across the industry while maintaining 
flexibility for system characteristics. The proposed framework presented in this document is the outcome 
of extensive discussions between industry, NERC Staff, and FERC Staff within the MEITF.  
 
Proposed motion language:  

1. I move for the NERC Planning Committee to endorse the white paper “Proposed Modifications to 
NERC Glossary Definitions Related to IROLs” as presented. 

http://www.nerc.com/pa/Stand/Pages/Project-2015-09-Establish-and-Communicate-System-Operating-Limits.aspx


2. I move for the NERC Planning Committee to endorse the white paper “Proposed IROL Framework 
for FAC Standards” as presented. 

 



 
 

 

 
Proposed Modifications to NERC Glossary 
Definitions Related to IROLs 
NERC Methods for Establishing IROLs Task Force (MEITF) 
White Paper – December 2017 
 
Purpose 
The Methods for Establishing IROLs Task Force (MEITF) was formed to support the efforts of the Project 2015-09 
Standard Drafting Team (SDT) related to the topics of Interconnection Reliability Operating Limits (IROLs). One of the 
critical areas of focus involved addressing inconsistencies or gaps with the existing definitions used in the NERC 
Glossary of Terms for the NERC Reliability Standards. This white paper proposes a set of revised definitions with 
associated justification or explanation of these updates to thoroughly explain why they were devised. The proposed 
changes align with the MEITF guidance for a proposed framework of establishing IROLs that should be considered in 
future revisions to the FAC Reliability Standards. It is recommended that the SDT that moves these definition forward 
use them as provided (with the exception of any minor grammatical errors). 
 
NOTE: As with any proposed changes to terms used in the NERC Glossary of Terms, a thorough review of the Reliability 
Standards that will be affected by the new changes to the definitions will need to be performed by the SDT. It is 
expected that revisions to standards requirements will need to be made to apply these updated definitions and add 
clarity to the requirements. The definitions proposed here serve as a foundation for these efforts. 
 
NOTE: The use of red text is provided here for highlighting changes between existing and proposed definitions, for 
emphasis and clarity only.  
 
Existing NERC Glossary Definitions 
The following approved NERC Glossary definitions are relevant to the proposed revisions and additions of NERC 
defined terms. 
 

Table 1: Existing NERC Glossary Definitions 

Continent-Wide 
Term 

FERC 
Approval 

Date 
Definition 

Reliable Operation 1/21/2016 
(7/1/2016 
Effective 

Date) 

Operating the elements of the bulk-power system (Bulk-Power System) 
within equipment and electric system thermal, voltage, and stability limits 
so that instability, uncontrolled separation, or cascading failures of such 
system will not occur as a result of a sudden disturbance, including a 
cybersecurity incident, or unanticipated failure of system elements. 
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Table 1: Existing NERC Glossary Definitions 

Continent-Wide 
Term 

FERC 
Approval 

Date 
Definition 

Element 7/1/2016 Any electrical device with terminals that may be connected to other 
electrical devices such as a generator, transformer, circuit breaker, bus 
section, or transmission line. An Element may be comprised of one or 
more components.  

System Operating 
Limit (SOL) 

1/21/2016 The value (such as MW, Mvar, amperes, frequency or volts) that 
satisfies the most limiting of the prescribing operating criteria for a 
specified system configuration to ensure operation within acceptable 
reliability criteria. System Operating Limits are based upon certain 
operating criteria. These include, but are not limited to: 
• Facility Ratings (applicable pre- and post-Contingency 

Equipment Ratings or Facility Ratings) 
• Transient stability ratings (applicable pre- and post-Contingency 

stability limits) 
• Voltage stability ratings (applicable pre- and post-Contingency 

voltage stability) 
• System voltage limits (applicable pre- and post-Contingency 

voltage limits) 

Adverse Reliability 
Impact 

3/16/2007 The impact of an event that results in frequency-related instability; 
unplanned tripping of load or generation; or uncontrolled separation or 
cascading outages that affects a widespread area of the Interconnection. 

Interconnection 
Reliability Operating 
Limit (IROL) 

12/27/2007 A System Operating Limit that, if violated, could lead to instability, 
uncontrolled separation, or Cascading outages that adversely impact 
the reliability of the Bulk Electric System. 

IROL Tv 12/27/2007 The maximum time that an Interconnection Reliability Operating Limit can 
be violated before the risk to the interconnection or other Reliability 
Coordinator Area(s) becomes greater than acceptable. Each 
Interconnection Reliability Operating Limit’s Tv shall be less than or equal 
to 30 minutes. 

Cascading 7/1/2016 The uncontrolled successive loss of System Elements triggered by an 
incident at any location. Cascading results in widespread electric service 
interruption that cannot be restrained from sequentially spreading beyond 
an area predetermined by studies. 

Stability 3/16/2007 The ability of an electric system 
 to maintain a state of equilibrium during normal and abnormal conditions 
or disturbances. 
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Proposed Updated Glossary Definitions by FAC Standard Drafting Team 
The Project 2015-09 FAC Standards Drafting Team (SDT) has proposed the following revised definitions to System 
Operating Limit (SOL), SOL Exceedance, and System Voltage Limits. These are not proposed by the MEITF, they are 
simply provided here for background and reference. 
 

Table 2: Proposed Updates to Glossary Definitions by FAC SDT 

Continent-Wide 
Term Definition 

System Operating 
Limits 

Facility Ratings, System Voltage Limits, and stability limits used in the operation of the 
BES. 

SOL Exceedance An operating condition or analysis result characterized by any of the following, as 
determined in Real-time monitoring, Real-time Assessments (RTA) or Operational 
Planning Analysis (OPA):  
 
The pre-Contingency state indicates any of the following: 
• Actual flow through a Facility is above the Facility’s Normal Rating  
• Actual bus voltage is outside normal System Voltage Limits 
• A stability limit established to prevent instability without a Contingency is exceeded 
• A stability limit established to prevent a Contingency from resulting in instability is 

exceeded 
 
The calculated post-Contingency state indicates any of the following: 
• Flow through a Facility is above the Facility’s highest Emergency Rating, or above a 

Facility Rating for which there is not sufficient time to reduce the flow to defined 
levels should the Contingency occur 

• Bus voltage is outside the highest or lowest emergency System Voltage Limit, or 
outside a System Voltage Limit for which there is not sufficient time to bring the bus 
voltage to defined levels should the Contingency occur 

• Monitored parameters indicate that a Contingency could result in instability 
 

System Voltage 
Limits 

The maximum and minimum steady-state voltage limits (both normal and emergency) 
that provide for acceptable System performance. 
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Revised Definitions Associated with IROLs 
The MEITF proposes the following NERC Glossary definition revisions and additions to provide clarity between 
interlinked definitions and how they are applied for NERC Reliability Standards requirements. The following 
subsections provide a description and justification for each revision to the definitions. 
 

Table 3: Revised Glossary Definitions Associated with IROLs 

Continent-Wide 
Term Definition 

Interconnection 
Reliability Operating 
Limit (IROL) 

A System Operating Limit that, if exceeded, could result in any of the following on the 
Bulk Electric System: (1) System Instability; or (2) an unacceptable* amount of load loss 
caused by Instability, Uncontrolled Separation, or Cascading. 
 
*unacceptable is defined in the SOL Methodology 
 

IROL Tv The maximum time that an Interconnection Reliability Operating Limit can be exceeded. 
Each Interconnection Reliability Operating Limit’s Tv shall be less than or equal to 30 
minutes. 
 

Stability The ability of Elements of the Bulk-Power System, for a given initial operating condition, to 
regain a state of operating equilibrium after being subjected to a Disturbance. 
 

System Stability The ability of the Bulk-Power System*, for a given initial operating condition, to regain a 
state of operating equilibrium after being subjected to a Disturbance. 

 
*Refers to the remaining portion of the interconnected Bulk-Power System, with the 
exception of the Elements disconnected as a result of the Disturbance. 
 

Instability The inability of Elements of the Bulk-Power System, for a given initial operating condition, 
to regain a state of operating equilibrium after being subjected to a Disturbance. 
 

System Instability The inability of the Bulk-Power System*, for a given initial operating condition, to regain a 
state of operating equilibrium after being subjected to a Disturbance. 

 
*Refers to the remaining portion of the interconnected Bulk-Power System, with the 
exception of the Elements disconnected as a result of the Disturbance. 

 

Controlled 
Separation 

The intended islanding of a portion of the Bulk-Power System that includes generation or 
load. 
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Table 3: Revised Glossary Definitions Associated with IROLs 

Continent-Wide 
Term Definition 

Uncontrolled 
Separation 

The unintended islanding of a portion of the Bulk-Power System that includes generation 
or load. 
 

Cascading The uncontrolled successive loss of System Elements triggered by a Disturbance.  
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Stability and Instability 
 

Table 4: Comparison of Definitions 

Definition Existing  Proposed 

Stability The ability of an electric system to 
maintain a state of equilibrium during 
normal and abnormal conditions or 
disturbances. 

The ability of Elements of the Bulk-Power 
System, for a given initial operating condition, 
to regain a state of operating equilibrium after 
being subjected to a Disturbance. 
 

Instability N/A The inability of Elements of the Bulk-Power 
System, for a given initial operating condition, 
to regain a state of operating equilibrium after 
being subjected to a Disturbance. 
 

 
The existing definition of Stability does not capture some essential concepts that are proposed in the new definition. 
The definition was also updated to align with CIGRE/IEEE1, which was adapted to fit the needs of NERC Glossary Terms 
and the industry. Specifically, the following updates were made:  
 

1. Addition of “Elements”: As described in the following subsection, the MEITF proposes to differentiate 
between Stability and System Stability, with the former capturing the general concept of power system 
stability and the latter capturing instabilities that impact larger portions of the intact interconnected Bulk-
Power System. To address the broad definition of power system stability with the proposed Stability 
definition, the inclusion of “Elements” was added to constitute the BPS. While this may seem obvious, it is 
important to capture the Elements for which are considered when describing instability. 

2. Addition of “initial operating condition”: Stability analysis of all types is based on a system’s ability to settle 
back to a new steady-state operating condition following a Disturbance regardless of the size of that 
Disturbance (large or small). It is important to state this explicitly in the definition of Stability with the phrase 
“for a given initial operating condition”. The IEEE/CIGRE definition also uses this terminology and the MEITF 
believes the NERC definition should adopt this to be consistent. 

3. Use of “regain” vs. maintain: While the existing definition of Stability uses the term “maintain”, this phrase 
may actually contradict the overall definition of Stability. The concept of power system stability, as stated 
above, if to regain a state of equilibrium after being subjected to a Disturbance. The use of the term 
“maintain” is not well suited to capture the essence of this definition since the system will not be in 
equilibrium during the Disturbance. Maintaining equilibrium when subjected to a Disturbance is not possible, 
nor an expectation for the power system. Therefore, the MEITF proposes the use of the term “regain”, to be 
consistent with the IEEE/CIGRE definition. 

4. Addition of “after being subjected to a Disturbance”: The existing definition of Stability uses “during normal 
and abnormal conditions or Disturbances”. This phrase is ambiguous and causes confusion on how the 
definition should be applied since the normality or abnormality of the system is irrelevant to the stability of 
the system. However, as the existing definition does capture, it is important to consider returning to a state 

                                                      
1 CIGRE, “Definition and Classification of Power System Stability,” IEEE/CIGRE Joint Task Force on Stability Terms and Definitions, Technical 
Brochure 231, June 2003.  
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of equilibrium following a Disturbance (large or small). That is captured in the proposed definition by adding 
the phrase “after being subjected to”. This also mirrors the IEEE/CIGRE definition. 

 
The IEEE/CIGRE definition also includes phrases that the MEITF did not believe were suitable for the NERC Glossary 
definition of Stability. For example, the definition uses the phrase “physical disturbance” and “with most system 
variables bounded so that practically the entire system remains intact”. The use of the term “physical” obviates any 
consideration for cyber Disturbances that could also impact the grid and was determined to be too prescriptive. The 
phrase regarding system variable bounded was determined too academic for a practical definition that can be applied 
by registered entities. Lastly, the use of the “practically the entire system” was determined to be too ambiguous and 
actually captures the essence of the definition of System Stability being proposed in the subsequent section. 
 
To comprehensively explain stability and instability, the antonym definition to Stability (“Instability”) is also proposed 
since the term “instability” is used in Reliability Standards without a definition. Using the term instability that is not 
defined in the NERC Glossary creates ambiguity when applied to the Reliability Standards and the MEITF believes this 
needs to be addressed. The antonym of Stability was straightforward to propose, simply by using the term “inability” 
rather than “ability” in the proposed definition of Stability. 
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System Stability and System Instability 
 

Table 5: Comparison of Definitions 

Definition Existing  Proposed 

System Stability N/A The ability of the Bulk-Power System*, for a 
given initial operating condition, to regain a 
state of operating equilibrium after being 
subjected to a Disturbance. 

 
*Refers to the remaining portion of the 
interconnected Bulk-Power System, with the 
exception of the Elements disconnected as a 
result of the Disturbance. 
 

System 
Instability 

N/A The inability of the Bulk-Power System*, for a 
given initial operating condition, to regain a 
state of operating equilibrium after being 
subjected to a Disturbance. 

 
*Refers to the remaining portion of the 
interconnected Bulk-Power System, with the 
exception of the Elements disconnected as a 
result of the Disturbance. 
 

 
The MEITF discussed the existing and proposed definitions of Stability and Instability and their intended use in the 
Reliability Standards. Based on this discussion, the MEITF believes that definitions of System Stability and System 
Instability should be proposed to address broader stability (issues). The following justifications are provided for the 
proposed definitions: 
 

1. Distinction between Stability and System Stability: To address the inconsistencies and discrepancies in how 
Stability (and instability) is applied in the NERC Reliability Standards, the MEITF determined the best way to 
address this is to separate out the overall phenomenon of Stability (and Instability) defined above in broad 
terms where Elements of the BPS are able to regain a state of equilibrium and the more direct System Stability 
(and System Instability) definitions focusing on the vast majority of Elements finding a new equilibrium point 
while planned or small parts of the system may go unstable and disconnect from the grid. For example, “unit 
instability” where a single generating unit and its directly connected Elements trip off due to loss of 
synchronism would not be considered a System Instability since the “remaining portion of the intact 
interconnected Bulk-Power System” remains intact. Similarly, a small load pocket that trips due to localized 
voltage instability contained to a small number of buses would not be considered System Instability for the 
same reason – particularly because the instability is predetermined and planned to be locally contained and 
trip due to the initiating Disturbance. 

2. Definition of “System”: The MEITF determined that the only viable means of addressing the concept 
described above regarding System Stability and Stability was to directly define what “System” refers to for 
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this definition of System Stability (and System Instability). The MEITF proposes the language above to provide 
clarity to what this term refers to without using ambiguous words such as “widespread” or “majority”. 

 
System Instability was simply defined as the antonym of System Stability, using the term “inability” with the 
remainder of the definition matching System Stability. The MEITF agreed it was valuable to explicitly define System 
Instability since it is used in other proposed definitions.  
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Uncontrolled Separation 
 

Table 6: Comparison of Definitions 

Definition Existing  Proposed 

Uncontrolled 
Separation 

N/A The unintended islanding of a portion of the 
Bulk-Power System that includes generation or 
load. 
 

Controlled 
Separation 

N/A The intended islanding of a portion of the Bulk-
Power System that includes generation or load. 
 

 
In the current definition of IROL, the term “uncontrolled separation” does not have a definition and therefore causes 
ambiguity, discrepancy, and confusion in how IROLs are defined and established. The MEITF developed a definition 
for Uncontrolled Separation (and Controlled Separation) to address this. The following items are worth noting: 
 

1. Uncontrolled and unintended: The MEITF thoroughly discussed the use of “uncontrolled” as compared with 
“unintended”. While the “uncontrolled” term is used in the statutory definition of Reliable Operation, it is 
slightly ambiguous in its meaning when applied on a practical basis. While it is understood that uncontrolled 
separation of the system is not acceptable, it is hard to determine what uncontrolled separation looks like 
beforehand. The MEITF discussed that this term essentially refers to the unintended separation of the system. 
To address this, the MEITF determined it was best to not change the overall phrase of “uncontrolled 
separation” to continue matching the Reliable Operation definition; however, it was determined that (1) the 
definition should be clearly defined, and (2) the use of the term “unintended” should be contained within the 
definition. For example, simulations with islanding of portions of the BPS that are not known ahead of time 
or controlled through some form of planned control action (e.g., RAS) are not intended. Conversely, relay 
action of primary or secondary protection (e.g., that clears a fault) is not controlled or intended (unless it is 
clearing the initiating fault). 

2. Islanding a portion of the Bulk-Power System: Uncontrolled separation particularly applies to situations 
where portions of the BPS that include generation or load are islanded from the rest of the system. The term 
“uncontrolled” refers to the unintentional separation of these Elements that would be separated from the 
rest of the interconnected system due to operation of protection system. While island conditions may be 
formed, these islands may or may not remain in synchronism following the separation. Further, the island(s) 
may contain generation, load, or both; however, the determination of whether this is “acceptable” or not is 
determined in the SOL Methodology (see definition of IROL).  

3. Controlled Separation: The term “Controlled Separation” was also developed to avoid any ambiguity or 
uncertainty in how these definitions are applied. The use of Controlled Separation relates to intentional 
separation caused by expected actions such as Remedial Action Schemes or other control systems. The 
operation of protection systems during a Disturbance that are not directly being used for primary or backup 
protection (e.g., clearing faults) are not considered “controlled”2. The islands that are formed from this 
Controlled Separation may or may not maintain synchronism after the intentional separation. For example, 

                                                      
2 The concepts of “controlled” vs. “uncontrolled” discussed in this definition of Controlled Separation also apply to the word “uncontrolled” in 
the definition of Cascading. That is, “uncontrolled successive loss of elements…” in the definition of Cascading can be interpreted as 
successive loss of elements that is not intended. 
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a load pocket may be tripped for specific contingencies to avoid System Instability or sufficiently bound 
Cascading. On the other hand, RAS may operate to separate two large parts of the interconnected BPS to 
maintain synchronism of each island following the specified contingencies. In either case, these are planned 
and designed accordingly ahead of time and are therefore controlled and intended. 

4. Separation and Instability: While Uncontrolled Separation is generally attributed to loss of synchronism of 
parts of the system, the system may actually separate into two stable islands. However, the MEITF believes 
that if this is not an intended action (not controlled and/or known ahead of time) and the size of the island(s) 
contains enough load, then it is not acceptable regardless of the stability of the two systems. Conversely, if 
the separation occurs due to a planned action such as a remedial action scheme (RAS), operator action, or 
other intentional control, then this  is Controlled Separation. 

5. Intended Definition: The MEITF believes that intended does not need any further clarification. Other options 
explored included “controlled”, “expected”, “known”, and “planned”, and the group felt that “intended” is 
the most suitable term in this situation and sufficiently self-explanatory. 

6. Uncontrolled Until Proven Controlled: The MEITF discussed the concept of a separation event being deemed 
“uncontrolled” unless sufficient study can definitively demonstrate that the separation is occurring as 
designed based on beforehand knowledge of the system and that it is contained for the impending system 
conditions leading up to the separation. 
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Cascading 
 

Table 7: Comparison of Definitions 

Definition Existing  Proposed 

Cascading The uncontrolled successive loss of 
System Elements triggered by an incident 
at any location. Cascading results in 
widespread electric service interruption 
that cannot be restrained from 
sequentially spreading beyond an area 
predetermined by studies. 
 

The uncontrolled successive loss of System 
Elements triggered by a Disturbance.  
 

 
Cascading is defined in the NERC Glossary and the only defined term of the three reliability risks identified in the 
existing definition of IROL and Reliable Operation. The MEITF proposes the definition above based on the following 
considerations:  
 

1. Simplification: As with the other definitions, the goal of the Cascading definition should be to accurately 
capture a phenomenon. Cascading technically occurs when any amount of uncontrolled successive loss of 
System Elements occurs. The definition should not qualify this concept with some level of breadth or depth 
of that Cascading event. For example, successive tripping of transmission circuits is considered Cascading; 
however, this example may or may not result in any electric service interruption or reliability risk. Yet, the 
phenomenon of Cascading should still be accurately identified. The determination of whether the Cascading 
is deemed unacceptable or acceptable is more suited for the establishment of criteria, which is the concept 
of the SOL Methodology.  

2. Removal of “Incident At Any Location”: The use of the term “incident” is not consistent with many other 
definitions that refer to events on the system as “Disturbances” and the MEITF proposes to use the term 
“Disturbance” to align with other definitions. Similarly, the phrase “at any location” is superfluous and 
implied without it being explicitly described; therefore the MEITF proposes to remove that phrase.  

3. Removal of Widespread: the concept of using “widespread” in the Cascading definition creates significant 
ambiguity and discrepancies in how it gets applied when defining Cascading. In addition, the further 
classification of only characterizing successive tripping of Cascading if it cannot be restrained from 
sequentially spreading beyond an area predetermined by studies further adds confusion to how the 
phenomenon is identified. The concept of Cascading being confined or restrained to an area predetermined 
by study would also be addressed in an established SOL Methodology.  

4. “Uncontrolled” Successive Loss: The term “uncontrolled” was maintained in this definition. Industry 
generally understands the types of uncontrolled actions considered as part of Cascading. These include, for 
example, protection system operation due to Element failure from thermal overload, transmission line sag, 
voltage degradation, etc. 

  



 

White Paper – Revised Reliability Definitions 13 

Interconnection Reliability Operating Limit 
 

Table 8: Comparison of Definitions 

Definition Existing  Proposed 

Interconnection 
Reliability 
Operating Limit 
(IROL) 

A System Operating Limit that, if violated, 
could lead to instability, uncontrolled 
separation, or Cascading outages that 
adversely impact the reliability of the 
Bulk Electric System. 
 

A System Operating Limit that, if exceeded, 
could result in any of the following on the Bulk 
Electric System: (1) System Instability; or (2) an 
unacceptable* amount of load loss caused by 
Instability, Uncontrolled Separation, or 
Cascading. 
 
*unacceptable is defined in the SOL 
Methodology 
 

IROL Tv The maximum time that an 
Interconnection Reliability Operating 
Limit can be violated before the risk to 
the interconnection or other Reliability 
Coordinator Area(s) becomes greater 
than acceptable. Each Interconnection 
Reliability Operating Limit’s Tv shall be 
less than or equal to 30 minutes. 
 

The maximum time that an Interconnection 
Reliability Operating Limit can be exceeded. 
Each Interconnection Reliability Operating 
Limit’s Tv shall be less than or equal to 30 
minutes. 
 

 
The key revisions to the definition of IROL to address inconsistencies and gaps in its intended use and application in 
the Reliability Standards are: 
 

1. Use of “Exceeded”: The existing IROL definition uses the term “violated” to refer to exceeding an IROL limit. 
However, “violated” is not an appropriate term to refer to exceeding a pre-defined operating limit such as an 
SOL or IROL. The commonly used and understood term in the industry is “exceeded”. 

2. Reordering of Text: Based on input from NERC legal, the MEITF chose to reorder the text so that it is clear 
that the qualifier of Bulk Electric System is applied to the determination of System Instability, Instability, 
Uncontrolled Separation, and Cascading. While the definitions of the phenomena use Bulk-Power System to 
relate to the overall concepts, BES is used in the IROL definition to qualify the establishment of IROLs only to 
the BES.  

3. Defined System Instability: The existing definition of IROL uses a lowercase term “instability”. The lack of 
definition of “instability”, and conversely of “stability” has raised significant confusion around how it relates 
to Reliable Operation of the BPS and how it is applied to the definition of IROLs. It is commonly understood 
utility practice that not all types of instability are treated the same. There are certain instabilities that are 
deemed acceptable and others that have a more significant reliability impact and should be treated more 
carefully. For example, TPL-001-4 Requirement R4.1.2 explicitly states that “when a generator pulls out of 
synchronism in the simulations, the resulting apparent impedance swings shall not result in the tripping of 
any Transmission system elements other than the generating unit and its directly connected Facilities”. This 
implies that the instability of that generating unit is acceptable so long as it does not impact the rest of the 
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interconnected BPS. Other examples such as the loss of a small load pocket due to instability with clearly 
defined local containment and known relay actions to sever the unstable portion of the system may be 
acceptable if properly planned and accounted for. On the other hand, System Instability is now a defined 
term that describes those instabilities that are not quantifiable, impact a significant portion of the BPS, and 
warrant IROL establishment. For example, transient instability between portions of the system or voltage 
instability that affects large portions of the BPS are not local. For these reasons, the MEITF developed 
definitions for Stability, Instability, System Stability, and System Instability. As described above, System 
Instability refers to Instability events where parts of the system go unstable in an unplanned manner or there 
is no clearly defined containment. The use of “System Instability” clearly defines how the vast majority of the 
industry has interpreted the existing definition of “instability” (i.e., no formal definition). 

4. Use of “unacceptable”: As described above, Instability that is not deemed System Instability must be proved 
by study to be contained and well understood. These types of instabilities may or may not warrant 
establishment of an IROL and this is really based on a number of factors, particularly the amount of load loss, 
the nature of the load loss, and the criticality of the load. A linkage between the use of unacceptable and the 
SOL Methodology is important in that the definition portrays that some Instability, Uncontrolled Separation, 
and Cascading is “unacceptable” and that the SOL Methodology defines what that level is. The MEITF believes 
that defining a threshold within the definition is not an appropriate approach and proposes this approach as 
a more practical and effective solution. 

5. Defined Uncontrolled Separation: The definition and capitalization of Uncontrolled Separation provides 
clarity to the definition of IROL in how it should be applied. As described in the related subsection defining 
this term, the uncontrolled and unintended separation of large parts of the system is widely understood to 
be not acceptable from an interconnection reliability standpoint. The definition clearly articulates that any 
separation that is not intended through design (e.g., RAS) would be classified as Uncontrolled Separation. 
Note that protection system operations designed to clear faults that operate for post-fault conditions are not 
considered “controlled”. Separations that are intentionally controlled through RAS and other controls are 
acceptable so long as they are well understood and studied ahead of time so as to preserve the reliability of 
the grid. Islanding of small portions of the grid (e.g., a small radial network, etc.) are generally acceptable; 
hence why the use of “unacceptable” defined by the SOL Methodology is also applied here. 

6. Modified Use of Cascading: The modified definition of Cascading uses a more universally accepted definition 
of the term and removes the qualifier of “widespread” when defining the concept. Cascading is a 
phenomenon in which there is an uncontrolled successive loss of system elements regardless of the breadth 
of the elements lost. Cascading can occur on a transmission system and only impact a local area, or cascading 
can occur on a transmission system and impact a large portion of the interconnection. When determining if 
an IROL needs to be defined for a possible Cascading condition, the extent and impact of the cascade should 
be taken into consideration; hence why the use of “unacceptable” defined by the SOL Methodology is also 
applied here. Cascading that is confined to a local area, below the pre-defined “unacceptable” threshold, 
may not necessitate an IROL to be defined. An unbounded cascade (e.g., ending in System Instability), a 
cascade of too many successive elements, or a cascade with an impact greater than pre-defined thresholds 
is considered “unacceptable” and warrants the establishment of an IROL. For example, Cascading loss of lines 
connecting a (relatively smaller) generator to the BES could be considered a local area issue and have very 
little impact on the interconnection. In contrast, the Cascading of lines in which the amount of generation or 
load loss is large enough to cause a significant perturbation of the system could be considered an IROL. 
Cascading in which the extent and impact cannot be determined is considered unbounded and an 
unacceptable operating state and IROLs should be defined accordingly. 

7. Qualification of unacceptable loss of load by the SOL Methodology: As mentioned, “unacceptable” is 
defined in the SOL Methodology and relates to the amount of load loss caused by Instability, Uncontroled 
Separation, and Cascading. (Remember that System Instability is often not quantifiable and therefore not 
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acceptable.) IROLs are established to ensure continuity of the load and System Stability. Loss of generation is 
not deemed a reliability risk unless is causes loss of load, which would then warrant establishment of an IROL. 
As in, loss of generation may be causal (or contributory) to the establishment of the IROL but should not 
warrant establishment of an IROL on its own. Further, IROLs may be established to include generators 
(interfaces), which then create a limit that is operated to, but this is not the reason for which an IROL is 
established. 

 
The IROL Tv definition was also revised with the following changes: 
 

1. Use of “Exceeded”: The existing IROL Tv definition uses the term “violated” to refer to exceeding an IROL 
limit. However, “violated” is not an appropriate term to refer to exceeding a pre-defined operating limit such 
as an SOL or IROL. The commonly used and understood term in the industry is “exceeded”. 

2. Removal of Phrase: While the MEITF fully supports the phrase “before the risk to the interconnection or 
other Reliability Coordinator Area(s) becomes greater than acceptable”, it does not add any value to the 
definition of IROL Tv. The definition is clearer and more accurately captures what IROL Tv refers to without 
this text included.  
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