
Agenda 
Planning Committee 
June 5, 2018 | 1:00 – 5:00 p.m. Central 
June 6, 2018 | 8:00 a.m. – noon Central 

Ritz-Carlton New Orleans 
921 Canal Street 
New Orleans, LA 70112 

Welcome and Introductions 

NERC Antitrust Compliance Guidelines and Public Announcement 

Agenda  

1. Remarks and Reports

a. Chair Report – Brian Evans-Mongeon

i. May Board of Trustees Meeting Update – Noman Williams

ii. PC Strategic Planning Meeting Report

iii. Reliability Standards Grading Project

iv. Committee leadership changes and recognitions

(1) SAMS leadership succession

b. Remarks by John Moura, Director, Reliability Assessments and System Analysis

2. Consent Agenda – Approve

a. March 6-7, 2017 Meeting Minutes

b. Planning Committee Charter (PC Charter) as amended by PC Executive Committee (PCEC) on
April 17, 2018

c. Reliability Guideline: BPS-Connected Inverter Based Resource Performance – Authorization to
Post Email Vote on May 2, 2018 

d. Probabilistic Adequacy and Measures Technical Reference Report – Approve

3. Subcommittee Leadership Reports and PC Work Plan Updates*

a. Performance Analysis Subcommittee (PAS) – Paul Kure

i. Generator Availability Data System Working Group (GADSWG)

ii. Transmission Availability Data System Working Group (TADSWG)

iii. Demand Response Data System Working Group (DADSWG)

https://www.nerc.com/comm/PC/Agenda%20Highlights%20and%20Minutes%202013/Draft_PC_Meeting_minutes-Mar_6-7_2018_jax_mar_29%20(002).pdf
https://www.nerc.com/comm/PC/Related%20Files%202013/PC_Charter_PC_Approved_Board_May_2018.pdf
https://www.nerc.com/comm/OC_Reliability_Guidelines_DL/Inverter-Based_Resource_Performance_Guideline_20180503.pdf
https://www.nerc.com/comm/PC/Documents/2.d_Probabilistic_Adequacy_and_Measures_Report_Final.pdf
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b. Reliability Assessment Subcommittee (RAS) – Tim Fryfogle 

i. Probabilistic Assessment Working Group (PAWG) 

c. System Protection & Control Subcommittee (SPCS) – Mark Gutzmann 

d. Synchronized Measurements Subcommittee (SMS) – Aftab Alam 

e. System Analysis and Modeling Subcommittee (SAMS) – Hari Singh 

i. Load Modeling Task Force (LMTF) 

ii. Power Plant Modeling and Verification Task Force (PPMVTF) 

f. Methods for Establishing IROLS Task Force (MEITF) – Wayne Guttormson 

g. Inverter Resource Performance Task Force (IRPTF) – Jeff Billo 

h. Essential Reliability Services Working Group (ERSWG) – Brian Evans-Mongeon 

i. Geomagnetic Disturbance Task Force (GMDTF) – Ian Grant  

4. Reliability Guidelines* 

a. Power Plant Model and Verification Testing Guideline – Approve – Ryan Quint 

b. Power Plant Model Verification for Inverter-Based Resources – Authorization to Post – Ryan 
Quint 

5. Items for Approval, Endorsement, or Acceptance* 

a. NERC Rules of Procedure Section 1600 Data Request for Geomagnetic Disturbance Data – 
Endorse – Ian Grant 

b. RAS Scope Amendment – Approve – Tim Fryfogle 

c. Establishment of a Misoperations Information Data Analysis System (MIDAS) Working Group – 
Approve – Paul Kure 

6. Discussion Topics– Information*  

a. Update on Action Plan for Addressing Assessment Report Recommendations – Noman 
Williams / Thomas Coleman 

b. Discuss RISC Report Elements and Prioritization in PC Work Plans – Brian Evans-Mongeon / 
John Moura 

c. Discuss PC Activities for Distributed Energy Resource (DER) Impacts – Brian Evans-Mongeon / 
John Moura 

d. NERC Modeling Improvements Initiative Update Report – Ryan Quint 

i. Roundtable Discussion of Modeling Notifications, industry needs, and potential 
enhancements  

e. Special Reliability Assessment on Accelerated Generation Retirements Impacts - Update – 
Mark Olson 

https://www.nerc.com/comm/PC/Documents/4.a_Reliability_Guideline_-_PPMV_for_Synchronous_Machines_-_2018-05-17_-_Final_-_To_Levetra_for_Formatting.pdf
https://www.nerc.com/comm/PC/Documents/4.b_Reliability_Guideline_-_PPMV_for_Inverter-Based_Resources_-_2018-05-17.pdf
https://www.nerc.com/comm/PC/System%20Analysis%20and%20Modeling%20Subcommittee%20SAMS%20201/NERC_Modeling_Improvements_Initiative_Update_Report_-_2018-05-17.pdf
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f. Member Roundtable 

i. Follow up on 2018 State of Reliability Report (SOR) and preparations for 2019 SOR 

ii. Follow up on DER Impacts to UFLS/UVLS Programs (December 2017 Agenda Item 7.a) 

iii. What can PC leadership do to improve how we solicit input from PC members on issues 
and initiatives?   

7. Closing Remarks – Brian Evans-Mongeon 

8. Adjournment 

9. Future In-person Meetings 

a. September 11-12, 2018 |Minneapolis, MN 

b. December 11-12, 2018 | Atlanta, GA 

c. March 5-6, 2019 | Location TBD 

d. June 4-5, 2019 | Location TBD 
*Background materials included, if appropriate. 



 

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. 
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• 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. 
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. 
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Probabilistic Adequacy and Measures Technical Reference Report 

 
 
Action 
Approve 
 
Background 
The Planning Committee (PC) work plan assigned the NERC Probabilistic Assessment Working 
Group (PAWG) with the task of reporting on industry on use of probabilistic studies and 
developing recommendations for application in assessing emerging reliability risks. The 
attached report is based on results of a NERC industry survey and information gathered from 
NERC Regions and Assessment Areas.  
 
The PC reviewed the draft report March 7 – March 21, 2018. Comments and responses are 
provided in the attached comment report. Following commenting, PAWG revised the report, 
and reviewed the changes with the Reliability Assessment Subcommittee (RAS).  
 
PAWG and RAS provide the attached report to the PC for approval. 
 
Summary 
Leave Blank for meeting participant notes 



Report
Review Period

Reviewer Name Page # Section / Subsection Comment Prior Language Suggested Language NERC Response

Gary Brownfield 5 Executive Summary
With higher levels of solar and wind being installed, it seems odd to imply that the industry is moving to 
a single fuel (natural gas).  changes in the resource mix leading to single-fuel dependency,

changes in the resource mix leading to a higher percentage of 
dependency on one fuel, Suggested language is incorporated

Gary Brownfield 5 Executive Summary Suggested change in wording in a summary statement This report represents the effort done by NERC, This report covers the work completed by NERC, Suggested language is incorporated

Gary Brownfield 5 Executive Summary Suggested change in wording in a summary statement
Identify what emerging reliability issues could be addressed 
with probabilistic studies that can be conducted to provide 

Identify emerging reliability issues for which probabilistic studies are 
likely to provide significant insights Suggested language is incorporated

Gary Brownfield 10 Reliability Risk Metrics The sentence might be more clear with different wording.

Reliability planners need accurately forecast the reliability need, 
thereby reducing the risk of overbuilding or underbuilding 
supply. Planners need to accurately forecast the optimum level of resources. Suggested language is incorporated

Gary Brownfield 10 Reliability Risk Metrics The sentence might be more clear with different wording.

More robust approaches incorporate RRM that provide an 
estimate of the reliability of the power supply considering 
probabilistic variables.

More robust approaches incorporate RRM that provide an estimate of 
the availability of the power supply using probabilistic techniques. Suggested language is incorporated

C. Turner / N. Nowakhtar 5 Executive Summary, Second Paragraph

The third sentence in the second pargraph implies that our current resource planning practices are 
resulting in a BES that is not reliable. I think there is a very nuanced point we need to try and make here 
regarding how our understanding of the impact of variable risks has evolved. Contrast this statement 
with the SOR (pretty much every year), which concludes that we have a reliable BES.  Also, we need to 
focus the narrative on the fact that it isn't solely these "new" risks that warrant use of probabilistic 
methods. Rather, this is the evolution of our planning processes to consider methods with more rigor 
requiring more computing power etc. "These issues include resource adequacy deficiencies…"

At minimum strike the language in question. Consider re-tooling the 
entire paragraph. 

Emerging issues are coming from NERC periodic reports. We 
tweaked  the language a bit. 

C. Turner / N. Nowakhtar 16 / 17 Intorduction / EUE section
We believe normalized EUE is the most useful of the quantities in Table 1, as it relates the 
emergency/unserved energy to the size of the BA or region in question. 

Paul D. Kure

I don’t have any specific recommendations for the content of this technical reference document. 

I am both confused and disappointed with this document. My confusion exists because I’m not certain I 
understand what the technical reference is supposed to be telling me, so it is very difficult to offer 
comments or suggestions for changes. The document discusses a number of different probability 
metrics, but doesn’t provide any explanation or discussion of how or why those metrics provide more 
useful information on assessing risk than current methods.

I’m also disappointed that there was not more information on how the various random variables used in 
any probability analysis will provide specific insight on how to measure or assess reliability risk.  I guess I 
expected greater explanation of what power system characteristics could be treated as random 
variables and how analysis of those random variables would better inform the industry’s understanding 
of specific risks to the reliability of the system. Perhaps my expectations for what would be or should be 
in this document were unrealistic.

So far, what all the ProbA analysis studies have done is verify that the resource mix over the next 2-4 
years is expected to be highly reliable and adequate, given the existing reserve margin levels.  I think it 
would be helpful for the PAWG to prepare a “proof of concept” analysis (on a sample assessment area) 
using traditional analytic techniques and comparing the results to a probabilistic analysis approach, so 
the value of the approach can be more readily apparent. High powered mathematical equations may be 
more computationally robust, but if the analysis does not provide additional or better information, why 
bother? Perhaps this (proof of concept analysis) should be a topic for PC discussion at the June 
meeting?

This report is intended to review existing Reliability Risk 
Metrics (RRMs) and provide a common understanding of their 
definitions and use and recommendations for future 
enhancements and applications. Information about how 
various random variables plays in assessing risks to reliability 
was out of scope of this report. PAWG will consider a proof of 
concept analysis (on a sample assessment area) using 
traditional analytic techniques in next steps for the PAWG 
and during off-report year.

Probabilistic Adequacy and Measures Technical Reference Report
March 7  - March 21, 2018



Agenda Item 4.a 
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December 12, 2017 

 
Reliability Guideline: Power Plant Model Verification and Testing for Synchronous 

Machines 
 
Action 
Final Approval for Publication 
 
Background 
The Power Plant Modeling and Verification Task Force (PPMVTF), which reports to the System 
Analysis and Modeling Subcommittee (SAMS), developed the proposed Reliability Guideline as 
specified in the PC Work Plan. The guideline was posted for industry comment, and received 
over 250 comments. The PPMVTF has addressed all comments, as provided in the comment 
matrix. The PPMVTF is seeking final approval to publish the Reliability Guideline: Power Plant 
Model Verification and Testing for Synchronous Machines according to the PC reliability 
guidelines process.   
 
The development and verification of accurate steady-state and dynamic models that accurately 
represent the equipment installed in the field is a critical component of planning and operating 
the bulk power system (BPS). The guideline covers an array of testing considerations, actual 
testing procedures, and how those tests help derive or verify the model parameters, as related 
to MOD-025-2, MOD-026-1, and MOD-027-1. The guideline describes tests that may or may not 
need to be performed, depending on specific situations for each generating facility. In addition 
to the dynamic model verification processes, the inter-related aspects of generator protection 
coordination (PRC-019-2) and generator capability testing (MOD-025-2) are considered in the 
guideline to provide necessary guidance on these activities. 
 
The guideline primarily applies to Generator Owners, Generator Operators, Planning 
Coordinators, Transmission Planners, Transmission Operators, and Reliability Coordinators. 
 
Proposed motion language: I move for the NERC Planning Committee to approve the Reliability 
Guideline: Power Plant Model Verification and Testing for Synchronous Machines, with final 
formatting and Publications edits. 
 
Summary 
Leave Blank for meeting participant notes 



Organization(s) Page # Line / Paragraph Comment Proposed Change NERC Response

xcel Energy 20

The flowchart implies there are only 4 test points 
(Pmax/Qmax, Pmax/Qmin, Pmin/Qmax, Pmin/Qmin).  By 
grouping Pmax with Pmax/Qmax block, it implies these are 
the same test point.

There needs to be a separate block for Pmax at nominal 
voltage schedule for a total of 5 test points.

The flowchart is correct as provided.

xcel Energy 83 Blue Box

The third sentence states, “Generally, the unit is exempt 
from providing frequency response capability and therefore 
gets an exemption for MOD-027-1.”  

Additional information needs to be added to explain how, 
why, and possibly when nuclear units get the exemption.

Edits made based on comment.

xcel Energy 105
Transient stability 
analysis bullet

It states in part, “…it should be acceptable to provide a 
governor model for the ST that represents constant 
mechanical power – that is, to use no governor model for 
the steam turbine.”  

Explanation of what "use no govenor model" means 
should be included.

Edits made based on comment.

xcel Energy 105 footnote 80

The second sentence states, “The written statement should 
include a description of why the unit does not respond to 
frequency in either direction.”  There is no requirement that 
the unit not respond “in either direction.”  

Remove the words "in either direction"

Sentence correct as written.

xcel Energy 115

As written, NERC MOD-025 is only an operational test and 
the generator owner is not required to perform calculations.

A statement needs to be added that these MOD-025 
calculations are not required by generator owner. 

The calculations mentioned on Page 115 relate to the 
examples, not testing vs. calculated limits. The concept of 
using calculations, although not required, is discussed 
throughout the guideline.

Southern Co. 
Generation Tech 
Services v Footnote 1 3rd link does not work (gives user an error message). Please fix this link and test the others. Change made as recommended.

Southern Co. 
Generation Tech 
Services

2
1st complete 
Paragraph 

Recommend expanding 2nd sentence to state specific 
situations (informative).  See proposed language in red 
text.

The guideline serves as a compendium of potential 
tests that may or may not need to be performed, 
depending on specific designs, configurations, 
operating requirements and limitations, regulatory 
requirements, and other factors such as age, 
economics, etc. for each generating facility. 

Edits made based on comment.

Southern Co. 
Generation Tech 
Services

2
1st bullet, 2nd 
sentence  under Key 
Testing Principles.

Testing can damage other plant components.  
Recommend expanding this sentence (informative).  
See proposed language in red text.

Testing should never call for increased risks to the 
safety of the personnel directly or indirectly involved 
with these tests, and testing should never result in 
damage or harm to the turbine-generator and its 
components or other plant equipment. 

Change made as recommended.

Southern Co. 
Generation Tech 
Services

2
2nd bullet, 2nd 
sentence  under Key 
Testing Principles.

Recommend expanding this principle to point out 
benefits to both the BES and the plant under test.  See 
proposed language in red text.

It also provides evidence that the controls have been 
reasonably tuned to provide acceptable response, 
without oscillatory or undesired response that could 
have adverse impacts to the plant or BES.

Change made as recommended.

Southern Co. 
Generation Tech 
Services

4
2nd bullet in the 
Testing Engineer 
section of Table 0.1.

Some tests may require operation at specific machine 
loadings.  See proposed language in red text.

Some tests should be performed at an operating 
point(s) closest to the normal operating range of the 
equipment.  Other tests may require operation at or 
near a specific machine loading. 

Change made as recommended.



Southern Co. 
Generation Tech 
Services

5

1st Paragraph, 
beginning with 2nd 
sentence under 
Commissioning, 
Baseline Model 
Development, and 
Reverification Tests

Suggested additions (informative).  See proposed 
language in red text.

Baseline model development for new units occurs 
during initial commissioning and is necessary to 
develop a baseline understanding of the 
characteristics of the machine, and to develop an 
accurate and representative model of the machine. 
Baseline models for existing units are being developed 
or refined through application of the NERC standard 
requirements mentioned in the Introduction.  
Thorough power plant testing to develop a baseline 
model often alleviates or minimizes the potential need 
for re-verification testing in the future (i.e., 
disturbance-based verification or other options may 
be more suitable if an effective baseline model is 
established). Model reviews and possible verifications 
will also need to occur when certain power plant 
components are replaced or refurbished (e.g., 
generator stator rewind or rotor field winding 
replacements that impact the generator model 
parameters, exciter or governor equipment 
replacement, turbine rotor replacements that impact 
machine inertia, etc.).

Edits made based on comment.

Southern Co. 
Generation Tech 
Services

5

3rd Paragraph, 1st 
sentence under 
Commissioning, 
Baseline Model 
Development, and 
Reverification Tests

The GO also needs to review contractual requirements.  
This is common where co-owners are involved.  See 
proposed language in red text.

In all situations, a review of local, regional, and/or 
contractual requirements and engineering judgment 
should be used to determine which set of tests may 
be required for the specific task at hand.

Change made as recommended.

Southern Co. 
Generation Tech 
Services

6
Last Paragraph, 1st 
sentence. See proposed language in red text.

Figure 0.1 shows an illustrative diagram of the many 
tests discussed in this guideline and the general 
applicability of these tests for unit commissioning, 
initial verification, and/or re-verification.

Change made as recommended.

Southern Co. 
Generation Tech 
Services

19 2nd Paragraph

Recommend adding the proposed sentence in red text  
after the 2nd sentence to avoid potential violations or 
retesting due to missing data (cautionary, informative).  
See .

However, some differences can exist and care must 
be taken to ensure all required data is collected and 
reported in accordance with MOD-025-2 requirements 
and all applicable agreements and rules.  

Change made as recommended.

Southern Co. 
Generation Tech 
Services

20 Flowchart Text is too small. Please use a larger font for the text. Text enlarged.

Southern Co. 
Generation Tech 
Services

21 2nd Paragraph Recommend adding the proposed sentences in red text 
at the end of this paragraph (cautionary, informative). 

Manufacturers’ ratings and curves typically reflect 
rated conditions.  Operating conditions during testing 
can vary significantly. Thus, one should closely 
monitor equipment parameters especially when 
approaching equipment limits.

Edits made based on comment.

Southern Co. 
Generation Tech 
Services

22
Paragraph on Steady 
State Stability Limit

For lack of a better tool, some GOs' protection 
engineers still determine and use the SSSL to help 
establish the strength of the interconnection at their 
plants to help establish a reasonable setting for the 
MEL/UEL settings and coordination with the generator 
capability and the under-excitation/loss of excitation 
trip elements and relays.    

Recommend removal of this Paragraph.  The SSSL is 
clearly defined in PRC-019.  At this point, it should 
remain the GOs' prerogative to use the SSSL in 
helping establish generator protection settings.  It 
seems advisable for the PPMVTF to  work on 
development of a better tool or method that GOs can 
use.
In addition, PRC-019 does not prohibit operation in 
manual excitation.  VAR-002 addresses requirements 
for automatic voltage control and appropriate 
provisions for exemptions and notifications when an 
AVR is out of service   

Box removed.



Southern Co. 
Generation Tech 
Services

35 Figure 3.14 Text is too small. Please use a larger font for the text. Text enlarged.

Southern Co. 
Generation Tech 
Services

48 Bullet 1, Top of page "...fuel/steam shutoff value following…" "...fuel/steam shutoff valve following…" Change made as recommended.

Southern Co. 
Generation Tech 
Services

48 Footnote 44 "…AVR in manual will result in high field voltage." "…AVR in manual will result in high terminal voltage." Change made as recommended.

Southern Co. 
Generation Tech 
Services

49 Figure 4.15
Chart legend appears to be incorrect.  Heavy green line 
appears to be gate position and blue line appears to be 
frequency.

Change frequency to blue, gate position to green in 
the legend.

Figure updated.

Southern Co. 
Generation Tech 
Services

55 Paragraph 1 120 samples per second is excessive. Recommend 50+ samples per second. We do not agree that 50 samples per second is adequate.

Southern Co. 
Generation Tech 
Services

73 Line 9

Outer loop or plant level controls should be verified that 
they do not affect turbine govermor droop response.  If 
it does, then the OLC needs to be modeled for MOD-
027-1.

Remove "and modeled accordingly"… Edits made based on comment.

Southern Co. 
Generation Tech 
Services

77 Fig. 5.3 Slope = Kturb instead of Kturb. Please correct. Change made as recommended.

Southern Co. 
Generation Tech 
Services

78
Last sentence above 
Fig. 5.4 "Now, it for example a heavy…" appears to be a typo. Change to "Now, if for example a heavy…" Change made as recommended.

Southern Co. 
Generation Tech 
Services

83 Figure 5.11 Figure 5.11 on hydro is confusing coming after the 
nuclear paragraph.

Move "Model Verification and Capability Testing for 
Nuclear Generation" paragraph below hydro graphs 
Figure 5.11.  

Change made as recommended.

Southern Co. 
Generation Tech 
Services

84 Paragraph 3 0.1% to 0.2% is typical.  Anything higher, consult your 
turbine governor vendor.

Change 0.2 to 0.1 and 0.5 to 0.2. Edits made based on comment.

Southern Co. 
Generation Tech 
Services

84 paragraph 3 Use flow reference or flow demand which linearizes the 
valve response (valve curves) for steam turbines.

Add "Use flow reference or flow demand which 
linearizes the valve response (valve curves) for steam 
turbines." to end of paragraph 3.

Change made as recommended.

Southern Co. 
Generation Tech 
Services

85 Last paragraph. Not familiar with Acceleration Control.  Either provide 
control definitions and effect on frequency or remove.

Remove last line and control paths bullet points as 
not revelent to the  discussion on speed/frequency 
and speed/load reference steps.

Section removed.

Southern Co. 
Generation Tech 
Services

92
Paragraph 1 and figure 
5.21.

Not sure why you would inject a frequency sweep for 
MOD-027-1 modeling.  Appears this can put the unit at 
risk.  Recommend removing this section.

Remove discussion on frequency sweep (hydro units).
Section left in guideline. It is a viable option in some 
situations, particularly for hydro generators.

Southern Co. 
Generation Tech 
Services

96 Paragraph 1

Outer loop or plant level controls should be verified that 
they do not affect turbine govermor droop response.  If 
it does, then the OLC needs to be modeled for MOD-
027-1.

No changes to wording. Thank you for your comment.

Southern Co. 
Generation Tech 

112 Last paragraph "The temporary OEL setting should…" "The temporary UEL setting should…" Change made as recommended.
Southern Co. 
Generation Tech 
Services

113 Last paragraph This section needs to be better defined or removed.
Remove section on "Closed Loop Tests Emulating 
Islanded Mode of Operation"

Materials better described to address comment. Section not 
removed.

Electric Reliability 
Council of Texas, 
Inc. 10 Table 1.1

Based on oscillations experienced in areas where there 
may be a weak grid, units that actively support voltage 
should have PMUs.  In order to ensure units that 
provide VSS can be validated following disturbances, 
ERCOT's Nodal Operating Guides require new 
generating facilities over 20 MVA aggregated at a single 
site placed into service after January 1, 2017 to include 
PMUs for purposes of model validation.  

Insert a footnote following "ERCOT Interconnection:" 
in table 1.1 that provides as follows: "ERCOT Nodal 
Operating Guides require new generating Facilities 
over 20 MVA aggregated at a single site placed into 
service after January 2, 2017 to include PMUs for 
purposes of model validation."

Change made as recommended.



SPP SRG 16

The SPP Standards Review Group would like more 
details on how the technical committee obtained data 
for this guideline pertaining to Data Recording 
Requirements. Additionally, we would suggest adding 
the PC to the Coordination section of Table 1.1 
(Overview of Model Verification and Testing Standrds). 
The addition of the PC promotes consistency for the 
process as well as helping them develop quality 
models. Edits made based on comment.

SPP SRG 17

The SPP Standards Review Group would like for the 
technical committee to provide more clarity on why the 
term "system-wide" is used in the Data Recording 
Requirement section of Table 1.2 (Overview of 
Interconnection-Wide Model Standards).  During our 
review of the documentation, it is unclear of the 
relationsip between the term and MOD-033-1 Standard. Edits made based on comment.

SPP SRG 9 and 25

The SPP Standards Review Group would suggest that 
the technical committee review language  pertaining to 
the dynamic simulation time length.  The majoity of the 
studies are 10-30 seconds, unless issues arise as stated 
in footnote #19.  SPP would suggest that you state the 
timeframe in the body of the test as "Most transient 
stability simulations are often performed for at least 10-
15 seconds and commonly up to 30 seconds," and 
remove the reference of 60 second simulations.  There 
are more dynamic models for generator AVRs, LTCs, 
UEL/OEL that would be needed to accurately perform 
the simulation due to these systems reaction 
timeframes.

Simulations of up to 60 seconds are commonly 
performed in certain regions or interconnections, and 
stability models should be provided to accommodate 
this, as necessary.

BPA

7 Insert New BPA recommends NERC add the following language:

“Disturbance-based approach allows dynamic model 
verification performed more frequently than the 10-
year period required by MOD-026 and -027 Reliability 
Standards, and enables detection of equipment 
anomalies and model changes on a more frequent 
basis.” Change made as recommended.

BPA 8 first image in Figure 0.3 BPA requests that the image is updated with a new 
graphic.

See Figure 0.3 (GREEN) Tab below Change made as recommended.

BPA

56 Footnote 54

Although footnote 54 on page 56 says “Consider any 
changes in operating settings for online vs offline 
conditions”, BPA believes it will be more appropriate to 
emphasize this in the main body.

“Modern AVR may have different settings depending 
on the status of Power System Stabilizer or online vs 
offline conditions. The validation tests need to be 
performed for expected operating settings. If a 
generating unit has several expected operating modes 
(e.g., a generating mode with PSS active and one set 
of AVR gains, and a condensing mode with PSS 
turned off and a different set of AVR gains), the 
validation testing must be performed for both 
operating modes, and the validation test report must 
include models for both operating modes." Edits made based on comment.



BPA

73 Entire Section BPA requests NERC to consider emphasizing specific 
language.

Please consider emphasizing the use of disturbance 
recordings for frequency response verification. In 
WECC experience, testing alone was not sufficient in 
making sure the frequency response is represented 
correctly. Disturbance data was required to identify 
whether a plant is frequency responsive, baseloaded 
(frequency non-responsive) or under load control.

Les Pereira, John Undrill, Dmitry Kosterev, Donald, 
Davies and Shawn Patterson, “A New Thermal 
Governor Modeling in WECC,” IEEE Transactions on 
Power Systems, vol.18, no.2, pp.819-829, May 2003.

Footnote added with reference.

BPA

N/A N/A BPA requests NERC to consider including illustrations of 
power plant response.

Please see Power Plant Response Images (BLUE) Tab 
below

NERC is working on a guideline specifically related to turbine-
governor modeling, and will use these example in that 
guideline since it fits better with that topic.

BPA

N/A N/A BPA suggests adding new sections to the Guideline.

Line Drop Compensation, Reactive Current 
Compensation and Cross-Current Compensation. 
Drafting team members have first-hand experience 
with the equipment and its modeling and should be 
able to provide a comprehensive write-up. For 
reference, please refer to WECC documentation 
“Cross-Current Compensation Model”
https://www.wecc.biz/Reliability/Cross-
Current_Compensation.pdf
https://www.wecc.biz/Administrative/Cross%20Curre
nt%20Compensation%20Model-Patterson-
2017%20October.pdf

Added as footnote.
FirstEnergy 
Generation

3 First paragraph 
(bullet).

States, "These models are not expected to emulate the 
equipment performance exactly, rather they are intended to 
match the general dynamic behavior of the machine within 
reason.  Differences between simulation and actual 
response during testing should be explained by the testing 
engineer."

Please define "within reason"; e.g., margin of error?  Also, 
please describe anticipated method or forum by which the 
testing engineer will explain differences.  Typically, with 
staged testing, model is fit to measured response.  Please 
consider a disturbance-based verification.  A disturbance 
response comparison model has already been "verified" 
via staged testing.

Edits made based on comment.

FirstEnergy 
Transmission 

4 First bullet item: Safety 
of equipment and 
personnel within the 
plant is of utmost 
importance.

Consider expansion to the statement to include pre-testing 
discussions with the Testing Engineer to review and mitigate 
to the extent possible, testing risk that is implicit in the 
testing regimen.  For example, often a small load reject is 
performed on a large steam turbine unit in order to derive 
some of the generator model parameters, and the GO needs 
to be reminded of the potential for overspeed.

Possible addition to first bullet item. Edits made based on comment.

FirstEnergy 
Transmission 

5 Table 0.1 Consider adding the NERC Approved Models List as a 
reference.  "NERC List of Acceptable Models - NERC SAMS 
committee page/  SAMS Reference Materials / NERC 
Acceptable Model List"  This may circumvent the NDA 
mentioned in bullet 3, and provide an "easily convertible 
between software platforms" model that will suffice for 
most simulations.  

Change made as recommended.



FirstEnergy 
Transmission 

6 Figure 0.1 Recommend replacement throughout the document of the 
terms "lag" or "lead" with correct terminology independent 
of synchronous machine operation (generator or 
synchronous condenser, or generator in "motoring" mode 
for testing purposes) such as "overexcited" or 
"underexcited".  Use of "lead" or "lag" has created confusion 
in the past when reporting synchronous condenser reactive 
capability results to RTO.

Replace "lag" or "lead" in this document with appropriate 
"overexcited" or "underexcited" terminology.

Edits made based on comment.

FirstEnergy 
Transmission 

7 Figure 0.2 The figure should illustrate data gathering on the low side of 
the GSUl?  Difficult to PPMV without quantities from the 
generator such as speed (frequency), terminal voltage, 
field/excitation quantities...

Show low side GSU quantities collected in Figure 0.2 Disturbance-based verification can be performed with 
measurements from the high-side or low-side of the GSU. 
Either approach has proved successful. Often, calibration or 
tuning of the model requires low-side measurements. This is 
described in later sections

FirstEnergy 
Generation

9 Second paragraph, last 
sentence.

States"… the equipment owners have the responsibility of … 
verifying the accuracy of these models over time."  It's not 
clear what this means or how it's to be accomplished.  Is this 
referring to the verification Requirements of Standards 
MOD-026 & -027?

Suggest adding the words, '… via the Requirements of 
Standards MOD-026 and MOD-027.'  Consider expanding 
this part of the statement 

Edits made based on comment.

FirstEnergy 
Generation

10 Table 1.1, first column, 
last row.

Stated "Coordination between GOP and TOP".  Please 
provide more details on Coordination?  

Edits made based on comment.

FirstEnergy 
Transmission 

16 Key Takeaway Regarding OEM supplied data: I have seen generator test 
reports that contained calculated parameters/data and 
these are not more accurate than what testing yields. 

consider modifying key take away Key takeaway is clear as written.

FirstEnergy 
Transmission 

22 Top of page, blue 
highlighted area: 
"Steady State Stability 
Limit"

Consider modifying the statement based on the following: 
1.  Although it is recognized that the classical SSSL 
calculation is simple, it is the only calculation that is broadly 
accepted at this time.  In many cases, it is a conservative 
limit, which is acceptable as long as the machine thermal 
limits are not encroached upon preventing the machine 
from reaching its full underexcited reactive capability as 
expressed in the manufacturers family of curves (fairly 
typical of 230kV and above transmission systems).  
However, when weaker transmission systems are involved, 
care should be exercised and the possibility of erroring on 
the conservative side can be justified where additional 
analysis is unable to secure any additional underexcited 
capability.  
2.  The third sentence claims that "Manual excitation is not 
allowed by PRC-019-2 Requirement R1.1,.." is always the 
case.  Instead it states that one is to assume that the 
"normal" AVR control loop is in service for the purposes of 
coordination.  If the AVR was always in operation, and never 
malfunctioning, then what need would we have for Over 
Excitation, Loss of Field or V/Hz tripping functions?  
Depending on the vintage, make and manufacturer, many 
protective functions are lost when the AVR is in the 
"manual" or constant current mode.  Also, the term "in-
service" only serves to address those AVR functions that 
have been selected by the GO during the AVR tuning/setting 
process, in order to provide the GO with maximum 
flexibility.
 3.  RC-019, R1.1.2 does directly address "stability limits", 
and I'm not aware of any "stability limits" that exist on the 

d  f h   b l     

Consider removing this statement, and replace it with 
suggested references on calculation of the SSSL.  

Box removed.

FirstEnergy 
Generation

22 Last line in blue box at 
top of page

"… of a generating operating in …".  Typo? " of a generator operating in …" Change made as recommended.



FirstEnergy 
Transmission 

23 First line, first bullet 
item

"Stator end turn heating" is the incorrect generator 
component that determines the underexcited limit.  End-
iron heating is the correct component.

Replace with:  "Stator end iron heating" Change made as recommended.

FirstEnergy 
Transmission 

26 Figure 3.8 Are axes properly labeled?  Exactly which voltage is on the 
ordinate? And which Impedance is on the Abscissa?  
Difficulty matching the text with the Figure.

Re-label Axes Edits made based on comment.

FirstEnergy 
Generation

26 Last paragraph. Suggests adjusting GSU tap setting during testing relieve 
voltage limit constraints.

While it does note that changing the tap setting for testing 
may not be an option in many cases, it would seem that 
this should not be done; i.e., that the tap setting should 
remain in the position that's used for normal operation.

Edits made based on comment.

FirstEnergy 
Transmission 

34 "Takeaway" Recommend adding a suggestion that engineering 
calculations could be used to "extend" the MOD-025-2 test 
data to justify higher levels for MOD-032-1 reporting 
purposes.

One example of this is the common experience where the 
overexcited test is stopped due to high transmission 
system voltage.  Use of powerflow simulations may 
demonstrate that under higher system load conditions 
(than those experienced during the test) a higher reactive 
output may be possible, all the while maintaining the 
105% machine terminal voltage limit.

Edits made based on comment.

FirstEnergy 
Transmission 

36 "Generator Open 
Circuit Magnetization 
(Saturation) Test"

This test could lead to generator and GSU core damage 
unless the operating staff is fully aware of the dangers and 
limitations involved.  The most common episode of 
overexcitation occurs when off line coming down in speed.  
If the AVR is operating, the V/Hz limiters should protect the 
equipment, however if this protection is off or not 
functioning properly, the machine may wander into areas of 
overflux   

Add a warning in an appropriate place in this Section.  Footnote added.

FirstEnergy 
Transmission 

43 Second sentence under 
"V-Curve and Reactive 
Limits" 

...GENTPJ mode." ...GENTPJ model." Change made as recommended.

FirstEnergy 
Generation

70 Second paragraph. Sates, "… TPs should consider requiring PSSs at all large 
generating plants …".

Quantify "large".  Further, how would such a 'requirement' 
be enacted?

This may vary by interconnection or region. This could be 
enacted in the Facility Connection Requirements as per FAC-
001.

FirstEnergy Nuclear 83 Blue Box Are the axes properly labeled?  Exactly which voltage is on 
the ordinate? And which Impedance is on the Abscissa?  
What I'm reading in the text doesn't seem to match up with 
the Figure.

Additional information needs to be added to explain how, 
why, and possibly when nuclear units get the exemption.

Comment unclear. Edits made to blue box.

FirstEnergy 
Generation

101 First paragraph. Several references to the GO providing an "updated 
powerflow".

Where is this Required (or mentioned) in the Standards? MOD-032-1. Edits made based on comment.

FirstEnergy Nuclear 105 First bullet: "Transient 
stability analysis".

States, “…it should be acceptable to provide a governor 
model for the ST that represents constant mechanical 
power – that is, to use no governor model for the steam 
turbine.”

Need to explain what “use no governor model" means. Edits made based on comment.

FirstEnergy Nuclear 105 Footnote 80 States, “The written statement should include a description 
of why the unit does not respond to frequency in either 
direction.”  

There is no requirement in MOD-027-1  that the unit not 
respond “in either direction.” The words “in either 
direction” should be considered for deletion.

The statement is correct as written.

Kestrel Power 
Engineering 37

last paragraph before 
Fig. 4.1 measurement of field voltage should be recommended. Measurements of field voltage may also be useful and 

are recommended, … Change made as recommended.

Kestrel Power 
Engineering 38

end of paragraph after 
Fig. 4.1

consideration for residual flux/magnetizing on existing 
units. Proposed change to be added at the end of the 
paragraph.

Existence of residual flux which appears as an offset 
(positive stator voltage with no excitation applied) 
should be considered and adjustments made for in 
service generators, compared with brand new units 
which have not been previously energized. Change made as recommended.

Kestrel Power 
Engineering 41

first paragraph in the 
"Brushless Exciters"

rotating exciter open-circuit saturation curve cannot be 
measured on a brushless rotating exciter. Physical 
impossibility. Delete "Measuring the" and replace with 
"Obtaining the manufacturer's"

Obtaining the manufacturer's open-circuit saturation 
curve is…

Edits made based on comment.



Kestrel Power 
Engineering 42

second paragraph in 
the "Brushless Exciters: 
Determining Base 
Values Using Field 
Test"

the saturation curve in Figure 4.9 is a composite or 
compound curve, that is a function of the on-load 
saturation curve of the rotating exciter and the open-
circuit saturation curve of the generator. It might be 
confusing to call it an "open-circuit saturation curve", 
probably better to call it a composite saturation curve.

Figure 4.9 shows the composite saturation curve…

Change made as recommended.
Kestrel Power 
Engineering 43 caption of Figure 4.9

if the comment above is accepted, should refer to a 
composite saturation curve

Sample Composite Saturation Curve, Unit with …. Change made as recommended.

Kestrel Power 
Engineering 43

first paragraph in the 
"V-Curve and Reactive 
Limits"

add a comment regarding the effectiveness of pairing 
these measurements with the MOD-025 tests. Change 
to be added at the end of the paragraph.

Collecting this data during required MOD 025 tests 
provides an economical advantage.

Edits made based on comment.

Kestrel Power 
Engineering 43

last paragraph on that 
page.

add a comment regarding the use of operational data 
to obtain additional values at intermediate load. Change 
to be added at the end of the paragraph.

 In the absence of test data at partial load, 
operational data during loading and unloading may be 
used to fill in the data gaps. Change made as recommended.

Kestrel Power 
Engineering 46

first paragraph on that 
page. replace "less steps" with "fewer steps" … tools that can do this in fewer steps using 

optimization algorithms. Change made as recommended.

Kestrel Power 
Engineering 47

second paragraph in 
the "Load Rejection 
Test"

clarification of the initial statement in that paragraph. 
Particularly, mentioning that "machine" means (at least) 
generator and turbine/prime mover.

The most accurate means of determining H is to 
review technical drawings or informationrotating 
inertia data  supplied by the manufacturers for of the 
generator and turbine. Edits made based on comment.

Kestrel Power 
Engineering 47

paragraph after the 
equation for H

rephrasing of the sentence regarding the turbine 
inertia, middle of the paragraph.

The turbine inertia must be accounted for, as it is 
often the largest portion of the inertia  for large 
steam-turbines and heavy-duty gas turbines; for 
hydroelectric generators the turbine usually 
represents 5-10% of the total inertia. Change made as recommended.

Kestrel Power 
Engineering 50

Current Interruption 
Section clarification of the section name Stator Current Interruption Test Change made as recommended.

Kestrel Power 
Engineering 50

paragraph before "D-
Axis Parameters"

clarification that P and Q can also be used instead of 
stator current

Key variables to record for the transient response 
tests are stator current or active and reactive power, 
terminal voltage, field current, field voltage, and 
frequency or speed. Change made as recommended.

Kestrel Power 
Engineering 50

first paragraph of "D-
Axis Parameters"

add frequency (or speed) and field voltage as part of 
the signals to be recorded.

The test would consist of opening the generator 
circuit breaker connecting the machine to the power 
grid and recording the terminal voltage, frequency, 
field current and field voltage response to the breaker 
opening. Change made as recommended.

Kestrel Power 
Engineering 50 footnote 45 clarification/edit Stator current interruption tests with over-excited 

conditions… Change made as recommended.

Kestrel Power 
Engineering 51

paragraph below 
equations

comment regarding the importance of recording 
frequency (speed). Added at the end of the paragraph.

In this case, recording of frequency or speed is 
critical. Change made as recommended.

Kestrel Power 
Engineering 52 first paragraph

need to play back field voltage and frequency
… In addition, field voltage and frequency would need 
to be "played back" into the generator model in order 
to replicate… Change made as recommended.

Kestrel Power 
Engineering 55 Table 4.2

add signal to the list. This is the first input of the 
PSS2A/PSS2B structure.

PSS compensated frequency or speed input Change made as recommended.

Kestrel Power 
Engineering 56/57 last paragraph

on some excitation systems, dual AVR settings are 
possible and the PSS-on and PSS-off AVR gains might 
be different. On other systems, with aggressive AVR 
gains for operation with PSS, it is conceivable to have 
oscillatory or even unstable oscillations turning off the 
PSS (without changing AVR gains). Comment is to be 
added to the first sentence of that paragraph.

In summary, in the case of the on-line tests, these 
should be done as close to rated unit MW output as 
possible, with, and without the PSS ON or with PSS 
on at rated and at low gains if turning the PSS off is 
not possible or not allowed.

Change made as recommended.



Kestrel Power 
Engineering 56 footnote 52

additional clarification about this ceiling test. Comment 
added to the end of existing text.

It is recommended to perform this test at elevated 
stator rms voltage, e.g. 103-105% and performing 
the step test in the negative direction, e.g. -5 to -
10%. Change made as recommended.

Kestrel Power 
Engineering 67

first paragraph of 
"Frequency Response 
Test"

"S domain" and "these system", second sentence of the 
paragraph.

This representation lends itself most naturally to 
consider these systems in terms of transfer functions 
in the Laplace (s) or frequency (jw) domain. Change made as recommended.

Kestrel Power 
Engineering 70

first paragraph of "PSS 
Verification Testing"

Proposed text replacing first sentence of the paragraph.

A PSS modulates an AVR input to produce field 
voltage changes, in order to provide a component of 
electrical torque in phase with rotor speed deviations 
(damping torque) to reduce both low frequency and 
local mode power oscillations. Change made as recommended.

Kestrel Power 
Engineering 70 last paragraph before 

Fig. 4.35
add "often" qualifier to the idea of dual-input design 
being a digital implementation. Not always… 

This dual input design is often a completely digital 
implementation, Change made as recommended.

Kestrel Power 
Engineering

71 last paragraph

clarification and text edit. Many systems call that 
parameter Xq, but it is a digital setting and it is not 
necessarily set equal to the generator quadrature 
reactance Xq, so this notation is a constant source of 
confusion. 

In units where rotor frequency is calculated by 
compensating measured terminal voltage with and 
adjustable reactance value Xcomp, (which is not 
presently represented in PSS simulation models) error 
in the estimation of the value for Xcomp can lead to 
considerable error in the PSS input signal, as the 
computer models use the simulated generator rotor 
frequency as the input signal. Change made as recommended.

Kestrel Power 
Engineering

72
first paragraph of 
"Compensated 
Frequency Signal"

following the comment above, further clarifying the 
possible names for that parameter Xcomp

Compensated frequency is a calculated frequency 
signal derived from the PT and CT signals and a 
compensation reactance. The PSS also  includes a 
user selectable quantity sometimes referred to Xq* 
(or XQslip, or Xcomp). Change made as recommended.

Kestrel Power 
Engineering

72
last paragraph of 
"Compensated 
Frequency Signal"

additional clarification. Comment added to the end of 
existing text.

In the absence of a one-to-one correspondence 
between the PSS input structure and the available 
simulation model, the model gains and sometimes 
time constants should be selected to match the in-
service damping at full load, so the transmission 
operator’s simulation studies are not optimistically 
stable. The users of the simulation software used in 
the different regions should contact the software 
provider and request the implementation of the 
compensated frequency as an available input to the 
PSS models, which would actually eliminate this 
source of discrepancies between the actual equipment 
response and the simulated responses given the 
currently available models Edits made based on comment.

Kestrel Power 
Engineering

98
first paragraph of 
Chapter 6

edit, the GO is not required to test for usability. That is 
a TP responsibility.

The GO, working with any applicable model developer 
and/or manufacturer, should understand how the 
model will be tested and used so they might also test 
for usability before submitting the model to the TP Edits made based on comment.



Kestrel Power 
Engineering

98
first paragraph of 
Chapter 6

it is easier said than done, suggesting that the GO and 
the TP can coordinate efforts and still meet the 
schedules in the Standards. This is desirable, but 
should not be a recommendation, as it might not be 
feasible.

An ideal approach would have the GO, TP, and model 
builder all coordinate throughout the process to 
maximize efficiency and minimize any potential 
modeling issues or errors. On the other hand, the 
requirements in NERC MOD-026-1 and MOD-027-1 do 
not provide a formal way to establish such 
coordination and cooperation during the tasks 
associated with the requirements of these standards. 
Given the timelines associated with these 
requirements, one entity has deadlines to complete 
some tasks, while the other entity might not have an 
obligation (at least as part of the requirements and 
compliance with the standard) to support that effort 
in a timely manner or even have the budget and man-
power to support the effort.

The following is discussion is limited to positive 
sequence dynamic models used for stability analysis; 
however, the concepts may also be applied other 
types of models such as electromagnetic transient 
models.

Change made as recommended.

Kestrel Power 
Engineering

98 Takeaway avoid a "recommendation" 

It is suggested, whenever feasible, that the GO, TP, 
and model builder coordinate throughout the model 
verification process, particularly during the model 
usability steps, to maximize efficiency and minimize 
any potential modeling issues or errors. Change made as recommended.

Kestrel Power 
Engineering

98 second paragraph

the standards do not outline tests regarding accuracy, 
but rather the tests for usability and numerical stability. 
The accuracy of the models depend on the TP providing 
a technical justification (separate from checking for 
usability), when questioning the accuracy of the 
models. 

The NERC MOD-026-1 and MOD-027-1 standards 
generally outline the types of tests that can and 
should be performed by the Transmission Planner to 
ensure usability and numerical stability of the models 
provided by the Generator Owner. The accuracy of 
these models is also part of the standards, but rely on 
the TP to provide the technical justification for 
questioning the accuracy of models provided by the 
GO to meet the requirements in these standards. Change made as recommended.

Kestrel Power 
Engineering

98
pre-commissioning 
bullet

equipment has not been commissioned, so MOD-026 
and MOD-027 do not apply. Not sure why this item is 
included in a Guideline specific to (among other 
standards) MOD-026 and MOD-027. Seems confusing.

...System Impact Study phase of this process, but 
these models are no more than preliminary models 
and are not under the purview of NERC MOD-026-1 
or NERC MOD-027-1. Since the unit is not yet … Edits made based on comment.

Kestrel Power 
Engineering

98
pre-commissioning 
bullet

it is not clear what is meant by "the most relevant and 
representative data for the expected type of generator" 
means. Granted, reasonably easy to define for the 
synchronous generator, but not for the controllers, 
AVR+PSS and/or speed governor. Edits made based on comment.



Kestrel Power 
Engineering

98
online performance 
bullet

Usability tests are not optional, but rather a 
requirement on the TP in these standards, with a 90 
days schedule for compliance.
Accuracy tests can be performed any way the TP wants 
(not specified in these standards), but the GO must 
receive the technical justification before being required 
to address the issue.

Once the plant in online and operational, NERC MOD-
026-1 or NERC MOD-027-1 require the Generation 
Owner to provide validated models. The Transmission 
Planner is required to check and document usability of 
the models within 90 days of receiving the 
information regarding the validated models from the 
GO (see requirement R6 of MOD-026-1 and 
requirement R5 of MOD-027-1). The  accuracy of the 
models can be assessed by the TP in two ways: 
technical concerns identified during the review of the 
verification documentation provided by the GO or 
documented mismatches between actual recorded 
disturbances and simulation results for a given 
transmission system event. During grid disturbance, 
unit or plant electrical quantities (POI voltage, 
current, frequency, phase angle) can be measured 
and disturbance-based power plant dynamic model 
verification can be performed . This enables the 
Transmission Planner to assess model accuracy as 
compared with actual system disturbances. The TP 
must then prepare the technical justification described 
in R5 of MOD-026-1 or the written comments and 
supporting evidence mentioned in the last bullet of R3 
of MOD-027-1. The documentation prepared by the 
TP is required, per these standards, in order to initiate 
the process with the GO on rectifying any 
discrepancies identified during the verification. Edits made based on comment.

Kestrel Power 
Engineering

98 model usability bullet
clarification on the time frame for the TP to perform the 
usability tests

R3 sub-bullet #1 describes that the TP may test the 
model to ensure it is usable. Examples of usability 
tests are provided below. Requirement R6 in MOD-
026-1 and requirement R5 in MOD-027-1 provide the 
TP 90 calendar days from the date of receiving the 
validated models from the GO to send a written 
response regarding the usability of the models. Change made as recommended.

Kestrel Power 
Engineering

99
verification 
documentation bullet

clarification regarding the need of a written comment 
regarding technical concerns, to be sent by the TP to 
the GO.

R3 sub-bullet #2 describes that the TP may review 
the verification documentation and model provided by 
the GO. The TP may request additional information or 
clarification if it is determined that insufficient or 
incorrect information is provided in a test report or 
verification document. The TP shall provide written 
comments identifying the technical concerns.

Change made as recommended.

Kestrel Power 
Engineering

99
model accuracy 
bullet

clarification regarding the need of a written comment 
regarding technical concerns, to be sent by the TP to 
the GO.

R3 sub-bullet #3 describes that the TP can perform 
disturbance-based model verification using dynamic 
measurement data to ensure that the performance of 
the model under grid disturbances is reflective of the 
actual response of the unit or plant under those same 
disturbances. The TP shall provide written comments 
and supporting evidence that the models did not 
match recorded response following a transmission 
system event. Change made as recommended.



Kestrel Power 
Engineering

99
first paragraph after 
model accuracy 
bullet

clarification regarding the timeframe for the TP 
response regarding usability. Also, it is not a 
requirement in MOD-026 or MOD-027 for the GO to 
provide power flow and dynamics records. 

Requirement R6 or MOD-026-1 and Requirement R5 
of MOD-027-1 outline the requirements on the TP to 
inform the GO that the model is usable within 90 days 
of receiving the validated models from the GO. Three 
sub-requirements describe the specific tests that, at a 
minimum, must be performed by the TP: [The GO 
should supply both a powerflow and dynamics record 
for the unit(s) under test and those units should pass 
the following usability tests - deleted] Edits made based on comment.

Kestrel Power 
Engineering

101
first paragraph after 
Figure 6.4

once again, at least from the strict point of view of 
MOD-026 and MOD-027, it is not the GO's responsibility 
to provide updated power flow and dynamic files.
Also, it should be noted that a validated model might 
actually degrade the performance of the system. This is 
particularly true if the validated model is replacing a 
preliminary or outdated model that has never been 
validated. For instance, slower governor response, 
more oscillatory response (particularly without the PSS 
model in service), etc.
In an extreme case where the validated models have 
changed the overall system response (very unlikely 
scenario), the validated models are still the reference 
models and comparison of performance against 
preliminary models is irrelevant (for validation and in 
the realm of these standards). 

The TP should use a powerflow and dynamics case 
that is known to be numerically stable and free of any 
initialization errors. When new or updated dynamic 
models are provided by the GO, the TP should ensure 
that any required  updates to the system-wide power 
flow case are also implemented.  In particular, any 
modifications of ratings (e.g., generator MVA, 
generator or turbine limits, temperature limits, 
reactive capability limits, etc.) should be properly 
included in the system-wide power flow case. The 
initial case should simulate a flat run and should 
exhibit positive damping prior to adding or updating 
any model, and the addition of the model should not 
significantly degrade performance of the model either 
during initialization or a flat run.

Edits made based on comment.

Kestrel Power 
Engineering

101
second paragraph 
after Figure 6.4

given that the validated models are supposed to 
represent the actual response of the equipment, the 
models should be tested based on a dispatch scenario 
within actual capabilities.

The model under test should be dispatched within 
actual operating limits and set up for intended 
operating conditions (e.g., within validated 
temperature, voltage, and MW limits). Change made as recommended.

Kestrel Power 
Engineering

101 last paragraph
additional clarification of elements to be included, by 
the TP, in the technical description of identified issues.

If the model is not usable for any of the reasons 
outlined in R5/R6, the TP is required to provide a 
technical description of why the model is not usable 
so the GO can correct any issues identified. This 
technical description should include a printout of the 
selected power flow (initial generator dispatch) 
conditions, dynamic models and parameters used in 
the simulations, any warning or error messages from 
the simulation software, and a description of the 
simulation(s) (disturbances) leading to the conclusion 
that the model(s) are not usable. Change made as recommended.

Kestrel Power 
Engineering

many places
the term "real power" is used through the document. 
Kestrel strongly believes that "active power" should be 
used. Change made as recommended.

Kestrel Power 
Engineering

89 first paragraph
percent speed/load and conversion to physical units. Is 
it true that 0.4% speed change equals 0.4 Hz? Change made as recommended.

Kestrel Power 
Engineering

84
first paragraph after 
Figure 5.12

Kestrel does not agree with changes to the control 
structure (change droop from power to gate) if the 
equipment will operate with droop derived from power. 
The recorded field tests for validation should, as much 
as possible, test the actual operating conditions and 
control modes used by the equipment during normal 
operation. 
Proposed text to be added at the end of the paragraph. Edits made based on comment.



Kestrel Power 
Engineering

19 second paragraph

MOD-025 by itself has no need to coordinate with 
system operator. Coordination becomes more important 
when other requirements (either regional variances or 
interconnection agreement requirements) are involved. 

Coordination with the system operator is not a 
requirement in MOD-025-2.  

Edits made based on comment.

Kestrel Power 
Engineering

22/23 bullet items

inconsistent use of "thermal" and "heating". Kestrel 
suggests using "thermal" for all items (see suggested 
text) but changing the first bullet to "rotor current 
heating" would also work. 

stator current thermal limit
stator end-turn thermal limit

Change made as recommended.

Kestrel Power 
Engineering

13 Table 2.1 additional data request info

Excitation Data - digital settings or most recent 
calibration report
Turbine-Governor Data - control mode used for 
normal operation conditions Change made as recommended.

Entergy 36 (pdf page 42)

Under MOD-026-1 Guidelines, there is currently no 
guideline on what minimum test is acceptable.

Propose adding wording to the Guidline as to what 
minimum test is acceptable.

This is situation dependent, and described in the guideline 
that the mimimum level of testing is based on past 
experience with the unit, unit age, type of controls, etc.

Entergy 83 (pdf page 89)
in Blue Box, third 
sentence

“Generally, the unit is exempt from providing frequency 
response capability and therefore gets an exemption for 
MOD-027-1.”  

Recommend Additional information needs to be added 
to explain how, why, and possibly when nuclear units 
get the exemption. Edits made based on comment.

Entergy
105 (pdf page 
111)

Under the Transient 
stability analysis bullet

It states in part, “…it should be acceptable to provide a 
governor model for the ST that represents constant 
mechanical power – that is, to use no governor model 
for the steam turbine.”

Recommend additional wording to explain what “use 
no governor model" means.

Edits made based on comment.

Entergy
105 (pdf page 
111)

Footnote 80, second 
sentence

Sentence states, “The written statement should include 
a description of why the unit does not respond to 
frequency in either direction.”  There is no requirement 
that the unit not respond “in either direction.”  

Recommend the deletion of "in either direction".

Sentence correct as written.

Ameren Services 2
Key Testing Principles, 
4th Bullet 'This guidelines' 'This guideline' Change made as recommended.

Ameren Services 5 last line on page 'a hydroelectric units' 'hydroelectric units' Change made as recommended.

Ameren Services 43

paragraph under 'V-
Curve and Reactive 
Limits'

'for the GENTPJ mode' 'for the GENTPJ model'
Change made as recommended.

Lower Colorador 
River Authority 22 1

The SSSL curve can be determined by either calculation 
or operating the excitation system in manual to 
determine the instability threshold.   The method to 
calculate is preferred and well published.  The comment 
regarding the SSSL relevancy is not understood.  An 
automatic voltage regulator may respond to system 
transients which may cause swinging into this region 
which should be coordinated by excitation limiters to 
prevent crossing into this threshold.    IEEE 492 
discusses the stability limit and includes the basic 
equation to calculate.  IEEE 67 does not include this 
method but acknowledges the purpose of the SSSL.  
IEEE 1110 and IEEE 115 are silent on the topic because 
the focus is on generator parameters specifically and 
not necessarily where the generator is fitted into the 
grid impedance.  Further details on the determination 
and coordination can be found in IEEE C37.102.

Box removed.



Exelon 
Corporation 83 Blue callout box

The callout box provides general information related to 
nuclear generation but needs to be more specific as to 
"how" and "why" the nuclear unit is exempt.  

Revise the third sentence to be more explicit as 
follows: "Nuclear generating units may be exempt 
from verification per MOD-027-1 as typically do not 
repond to frequency events in either direction (BWR) 
or if they do respond (PWR) it is limited and typically 
only in one direction."

Revise the fourth sentence to be more explicti as 
follows:  "Nuclear generating units are partially 
exempted from the MOD-025-2 Reactive Power 
capability testing as they are not required to perform 
Reactive Power verification at minimum Real Power 
output."   

Edits made based on comment.

Exelon 
Corporation 105 Footnote 80

Footnote 80 needs to be revised as it provides an 
"interpretation" of the language in NERC Standard MOD-
027-1 Attachment 1, Row 7.  The second sentence of 
footnote 80 wording that states "in ether direction" 
needs to be deleted in its entirety.  The subject of this 
"interpretation" is addressed in the RFI submitted by 
the NAGF to NERC on 12/11/17.

Revise the footnote to reference MOD-027-1 
Attachment 1, Row 7 verbatim.

The statement is correct as written. It matches the NERC 
response to the RFI.

Exelon 
Corporation 105

Bulleted item for 
"Transient stability 
analysis"

What is meant by "use no governor model for the 
steam turbine".  Does it mean that the TP inserts a 
"null" value?

Be more explicit on what a "no governor model for 
the steam turbine" means and how that will be 
factored into the analysis. Edits made based on comment.

Exelon Corporation 73
Turbine-Governor 
Verification

With respect to MOD-027-1 R2 a nuclear generating unit 
(that is not exempt) is required to verify the frequency 
response by one of three acceptable methods; however, 
only a "frequency excursion from a system disturbance" is a 
viable option given the other two options are deemed risk 
significant to the plant. 
The issue is that a GO needs to know when a frequency 
excursion has occurred on the system in order to evaluate 
how the unit responded.  At this time information posted by 
NERC for frequency events has not been updated since mid 
2017  

Exelon requests that the team developing this Reliability 
Guideline explore why NERC has ceased updating the 
Disturbance Event information (not updated since 
8/25/17) or provide information in the Reliability Guideline 
on an alternative source of where the GO is expected to 
obtain the necessary information to validate the govenor 
model.

Disturbance events are tracked by the NERC RS and FWG, and 
updated on a quarterly basis. For MOD-027-1 purposes, 
entities can track these disturbanes locally as well with 
relative ease.

Exelon 
Corporation

19 MOD-025-2

How does MOD-25-2 reconcile with Attachment D: PJM 
Generating Unit Reactive Capability Curve Specification 
and Reporting Procedures ? There appear to be 
differences.

Exelon requests that the team developing this 
Reliability Guideline review Attachment D: PJM 
Generating Unit Reactive Capability Curve 
Specification and Reporting Procedures for further 
insight and alignment.

Regional requirements, market rules, etc., are not the focus 
of this guideline. This guideline focuses on testing pertaining 
to the NERC MOD standards.

Exelon Corporation 29
Coordination with the 
Transmission Operator

During Reactive Power Capabilty Testing, it is extremely rare 
that the TOP supports or accomodates favorable conditions 
for MOD-25-2 testing. When the GO puts out Vars manually 
for Lagging testing and the system does not absorb it, the 
GO voltages rise and prematurely reach their limit. The 
converse is also true. Therefore it becomes challenging to 
actually have successful Reactive Power Capability testing.                                          
Note - Any changes to generator voltages effectively 
changes the Generator D Curve. The officially reported 
Generator D Curve only relates to the Rated Voltage of the 
machine. 

Exelon requests if NERC has dynamic modeling of 
Generator D Curves that accommodates for variations in 
Generator Voltages.   

MOD-025-2 testing is meant to be performed under 
prevailing conditions at the time of the test.  The guideline 
already covers this.



Exelon Corporation 36 MOD-026-2

MOD-026-1 provides guidelines to verify the generator 
excitation control system or plant volt/var control function 
dynamic models. Is there a guideline for non-digital legacy 
excitation controls ?

Exelon requests that the team developing this Reliability 
Guideline provide guidance for non-digital legacy 
excitation controls.

Recording capability needs to be available; however, the 
majority of tests and procedures described in the guideline 
are applicable to digital and analog control systems.

Exelon 
Corporation

11
Chapter 2: General 
Testing 
Considerations

It is also possible that the actual generator capability 
cannot be reached because of a grid limitation (in 
addition to the plant limitations as mentioned later on  
in the guidance document.)

Exelon suggests the following wording )'or the grid': 
...Supplementary information that builds on 
measurements (e.g., power vs. ambient temp curves) 
can and should be used if actual capability cannot be 
reached due to limitations in the plant or the grid, and 
allows one to extrapolate up to the expected 
capability...

Change made as recommended.

Exelon Corporation 18
Chapter 2: General 
Testing Considerations

Under the "non-responsive" category - if the dead band of 
the frequency control system exceeds  the frequency 
excursion criteria (NERC MOD-027 , Attachment 1 note 1), 
would the generating unit be considered "non-responsive"?

Suggest wording changes to clarify that the unit with a 
wider dead band should be considered a "non-responsive"  
unit that does not response to changes in grid frequency 
and included in the interpretation of wording 'blocked 
controls'.

Use of deadband does not make the unit "non-responsive". It 
will reduce the unit's responsiveness to normal grid 
disturbances, but is not part of "non-responsive".

Exelon Corporation General
Chapter 4: MOD-026-1 
Testing Procedures

Several testing techniques are discussed, however there is 
no discussion on the potential risk associated with 
performing the various tests to the unit.  This is especially 
important to nuclear generating units.

Please briefly discuss the risk of tripping of the unit 
associated with each testing technique. Also discuss pre-
outage instrumentation/wiring needs and include if the 
wiring would be able to safely remove online or the 
recommendation would be to remove it in the next 
outage. 

Edits made based on comment.

Exelon 
Corporation

83
Chapter 5: MOD-027-
1 Testing Procedures

The callout box states " The same tests apply for 
verifying the generator, excitation system, and PSS 
parameters."  We do not understand what this 
sentence is referring to.

Provide clarification on language.

Edits made based on comment.

Exelon Corporation General
Chapter 5: MOD-027-1 
Testing Procedures

For staged testing, which is also applicable to nuclear units, 
there should be more discussion for their application in the 
nuclear units including pros and cons of this approach and 
associated risk with this approach

Add a discussion on staged testing on nuclear generating 
units. This is covered to some degree in the callout box on Page 83, 

which was further revised.

PSEG

PSEG does not believe it is appropriate to style the 
draft document as a “Reliability Guideline.” A reliability 
guideline, as widely understood by industry, is a 
document that identifies a reliability concern and 
explores possible solutions to address that concern. 
Here, the document purporting to be a “Reliability 
Guideline” does not entirely seek to resolve a reliability 
concern, but also prescribes possible ways of complying 
with currently enforceable NERC Reliability Standards. 

To avoid confusing or misleading readers of this 
document, it should be renamed a term that more 
accurately reflect its intended purpose, such as, for 
example, “Technical Guidance,” “Supplementary 
Reference,” etc. If parts of the subject document are 
intended to be Implementation Guidance as 
contemplated by NERC’s Compliance Guidance Policy, 
that content should be vetted through a pre-qualified 
organization and submitted for ERO endorsement. If 
that content is not intended to be Implementation 
Guidance, NERC should add a more prominent 
disclaimer to the document – and every document of 
its kind – to explicitly state it is not intended to be 
construed as Implementation Guidance and should 
not be relied upon for compliance guidance. 
Additionally, NERC should avoid using the term 
“Reliability Guideline” for documents unless they are 
limited to identifying a reliability concern and 
exploring possible solutions to address that concern.

Reliability Guidelines are intended to provide guidance and 
recommended practices for various technical topics. This 
guideline does not attempt to be Implementation Guidance, 
yet does provide various recommended practices for testing 
and verification activities. The material is well suited as a 
Reliability Guideline.

ISO New England 
(ISO-NE) All All

ISO New England believes that this guideline document 
presents valuable insight into generator testing 
methods for industry.  Our thanks to NERC and for the 
industry input used to develop the guideline document. Thank you for your comment.



ISO-NE 78

Change the sentence "The relationship provides 
necessary information for the GO to provide appropriate 
powerflow and dynamic model parameters specified by 
the TP or PC based on the specific operating conditions 
being studied." for clarity

Make the sentence read "The temperature/generator 
output relationship provides necessary information for 
the GO to provide appropriate powerflow and 
dynamic model parameters specified by the TP or PC 
based on the specific operating conditions being 
studied." Change made as recommended.

PJM 98-101 all

It is unclear what Accuracy tests the Transmission 
Planner is required to perform. Can there be more 
explanation here of required accuracy tests versus 
recommended accuracy tests?

clarifying statements

Edits made based on comment.
ACES Standards 
Collaborators

0 Cover We feel this document should be broken into multiple 
Implementation Guidance documents due to its compliance 
implications on NERC Reliability Standards MOD-025, MOD-
026, and MOD-27. For example, Appendix D uses examples 
to identify how an entity should have conducted its Reactive 
Power capability testing.

Follow approach identified within NERC Compliance 
Guidance Policy for identifying this document as multiple 
Implementation Guidance documents.  

NERC PPMVTF will consider whether parts of this document 
warrant effort to develop Implementation Guidance. 

ACES Standards 
Collaborators

0 Cover The information in this document is very thorough. We 
recommend the authors of this document consider 
following up workshops or webinars to summarize this 
information to industry, particularly the graphs, tables, and 
examples.

Authors should host follow-up workshops or webinars. NERC PPMVTF will consider hosting webinars/workshops 
once the guideline is approved by the NERC PC. NERC hosted 
a power plant modeling workshop in 2017 on related topics. 
That information is available on the NERC SAMS webpage, 
and led to the creation of the NERC PPMVTF.

ACES Standards 
Collaborators

0 Cover We believe the correct target audience should be identified 
based on the significant amount of theoretical information 
listed within the document. In some locations, the 
document identifies the target audience as GOs, GOPs, PCs, 
TPs, TOPs, and RCs, while in other locations it limits the 
discussion to just GOs and TOs.

Based on the content and significant theoretical 
information, we propose identifying the target audience as 
testing engineers and applicable MOD Standard subject 
matter experts from GOs and TOs.

Change made as recommended.

ACES Standards 
Collaborators

0 Cover There are many takeaway references listed within the 
document, yet this information is not captured in one area.

We propose the addition of a conclusions sections listing 
all the identified takeaways listed within the document.

Key takeaways are intended to draw the reader to key 
technical topics, but do not represent the overall conclusions 
of the report.

ACES Standards 
Collaborators

0 Cover The document identifies a lot of hyperlinked documents. We 
recommend listing all these references in one section for off-
line referencing.

List cited references as an appendix within the document. Change made as recommended.

ACES Standards 
Collaborators

vi Paragraph 1, Line 5 Clarify cases are used for studies Models of individual elements on the BPS are provided by 
the equipment owners (e.g., Generator Owners, 
Transmission Owners, etc.) and combined by the 
Transmission Planners and Planning Coordinators to form 
steady-state powerflow, and dynamics study cases.

Edits made based on comment.

ACES Standards 
Collaborators

vi Paragraph 2, Line 1 Clarify reference to standards is for Reliability Standards The aforementioned NERC Reliability Standards primarily 
apply to the equipment owners…

Change made as recommended.

ACES Standards 
Collaborators

vi Paragraph 2, Line 6 Clarify involvement of other entities be removing 
directly/indirectly reference

In addition, other entities are often involved in the testing, 
development, or use of these models including the 
Generator Operator, Transmission Operator, and 
Reliability Coordinator.

Change made as recommended.

ACES Standards 
Collaborators

vi Paragraph 3, Line 3 Add comma to complete use of the conjunction "and" A well-developed baseline model created during 
commissioning may still be accurate many years later, and 
verification may be completed fairly easily with certain 
verification tests.

Change made as recommended.

ACES Standards 
Collaborators

vi Paragraph 4, Line 2 The document here identifies the target audience as GOs, 
GOPs, PCs, TPs, TOPs, and RCs. Later in the document, it 
identifies just applicable entities to the MOD testing 
standards or possibly RCs due to MOD-032 references. We 
believe the document should have one target audience 
identified

Based on the content and significant theoretical 
information, we propose identifying the target audience as 
testing engineers and MOD Standards subject matter 
experts from applicable entities.

Certain parts of the guideline pertain to different entities, 
based on which standard is being discussed as well as which 
activity to meet the requirements of the standard is being 
discussed.



ACES Standards 
Collaborators

1 Paragraph 1, Line 1 The reference to guideline was previously identified within 
the document (First paragraph of Page vi). Moreover, we 
believe TOs with synchronous condensers should be 
included in the list of applicable entities.

This guideline provides Generator Owners (GOs), 
Transmission Owners (TOs), and Transmission Planners 
(TPs) with technical reference material and guidance 
related to testing, model verification, and modeling 
practices for synchronous generating resources.

Change made as recommended.

ACES Standards 
Collaborators

2 Paragraph 1, Line 1 Add comma to appositive and remove redundant 
preposition 

...information that form much of the data that is supplied 
by a GO in support of the case creation process, per MOD-
032-1.

Change made as recommended.

ACES Standards 
Collaborators

2 Paragraph 3, Line 3 Clarify confusion regarding modeling and verification 
activities associated with MOD-032-1 and MOD-033-1.

The modeling and verification of equipment (plant) level 
activities serve as the fundamental layer…

Edits made based on comment.

ACES Standards 
Collaborators

2 Paragraph 4, Line 2 The document here identifies the target audience as GOs, 
GOPs, PCs, TPs, TOPs, and RCs. Later in the document, it 
identifies just applicable entities to the MOD testing 
standards or possibly RCs due to MOD-032 references. We 
believe the document should have one target audience 
identified

Based on the content and significant theoretical 
information, we propose identifying the target audience as 
testing engineers and MOD Standards subject matter 
experts from applicable entities.

Edits made based on comment.

ACES Standards 
Collaborators

2 Paragraph 6, Line 2 Clarify testing's effect on safety by removing 
directly/indirectly reference

The first and foremost priority of testing is the safety of 
plant personnel and plant equipment. Testing should never 
call for increased risks to the safety of the personnel 
involved with these tests, and testing should never result 
in damage or harm to the machine and its components.

Change made as recommended.

ACES Standards 
Collaborators

2 Paragraph 8, Line 1 Clarify purpose of testing and remove unnecessary comma 
usage

Testing develops a baseline and verifies the accuracy of 
mathematical models used by TOPs, TPs, PCs, and RCs for 
system studies to represent the behavior of actual 
equipment installed in the field to the best extent possible.

Change made as recommended.

ACES Standards 
Collaborators

2 Paragraph 9, Line 2 Remove plural from guidelines and reference to 
development, since principle only pertains to verification

This guidelines provides illustrative examples of tests and 
how those tests support the verification of models.

Change made as recommended.

ACES Standards 
Collaborators

2 Paragraph 9, Line 3 Clarify wording of future model verifications However, there may be other means of verifying these 
models in the future (e.g., other methodologies, newer 
technologies  etc.).

Change made as recommended.

ACES Standards 
Collaborators

3 Paragraph 3, Line 3 Identify OEM reference While accurate modeling and verification of these models 
for the purposes of reliably operating and planning the BPS 
is well understood by all involved parties, there are 
different perspective between GOs, TPs/PCs, testing 
engineering, and original equipment manufacturers (OEM) 
that should be considered

Change made as recommended.

ACES Standards 
Collaborators

4 Paragraph 5, Line 2 Clarify coordination with plant operators by removal of 
semicolon

Plant operators have the ultimate judgment on what is 
reasonable and safe to perform in terms of testing when 
consulting with the testing engineer.

Change made as recommended.

ACES Standards 
Collaborators

4 Paragraph 12, Line 1 Clarify wording of model parameters Model parameters should fall into reasonable ranges 
before provided to the GO.

Change made as recommended.

ACES Standards 
Collaborators

4 Footnote 7 Clarify conditional reference Similarly, verification of the voltage response with an on-
line voltage reference step test, if possible, near base load 
is likely more representative.

Change made as recommended.

ACES Standards 
Collaborators

5 Entity Column Align entity with previous OEM reference Original Equipment Manufacturer Change made as recommended.

ACES Standards 
Collaborators

5 Paragraph 4, Line 1 Remove extra adverb "sufficiently" for reader clarity While not perfect, generic models are generally accurate 
for the purposes of powerflow and positive sequence 
dynamic simulations.

Sufficiently provides a useful descriptor that no model is 
completely accurate.

ACES Standards 
Collaborators

5 Paragraph 8, Line 3 Clarify use of conjunctions "and" for reader clarity Baseline model development occurs during initial 
commissioning and is necessary to develop a baseline 
understanding of the characteristics of the machine and to 
develop an accurate representative model of the machine.

Change made as recommended.



ACES Standards 
Collaborators

6 Paragraph 2, Line 2 Remove "and/or" reference regarding test illustration Figure 0.1 shows an illustrative diagram of the many tests 
discussed in this guideline and the general applicability of 
these tests for unit commissioning or re-verification.

Change made as recommended.

ACES Standards 
Collaborators

6 Figure 0.1 Identify the ZPF, UEL, and OEL references on the diagram for 
reader clarity

Clarify that ZPF is zero-power factor, OEL for over-
excitation limiter, and UEL for under-excitation limiter.

Change made as recommended.

ACES Standards 
Collaborators

7 Paragraph 1, Line 1 Reference to PPMV already defined on page 5 Disturbance-based PPMVs… Change made as recommended.

ACES Standards 
Collaborators

7 Paragraph 2, Line 3 Remove extra linking verb and description within 
preposition

...most commercially available transient stability 
simulation software programs used to simulate the event.

Change made as recommended.

ACES Standards 
Collaborators

8 Paragraph 1, Line 6 Clarify entities that may have access to PMU data by 
removing and/or reference

In some cases, the TP or TO may have a PMU monitoring 
the unit(s) and can provide that data to the GO upon 
request.

Change made as recommended.

ACES Standards 
Collaborators

8 Footnote 11 Add comma to appositive and remove redundant 
preposition 

While this is the recommended approach, the GO is 
responsible for verifying the dynamic models of its 
resources, per MOD-026-1 and MOD-027-1.

Change made as recommended.

ACES Standards 
Collaborators

9 Paragraph 2, Line 2 Utilize entity references previously identified and replace 
comma with "and"

...is mostly the responsibility of the TPs and PCs (MOD-032-
1 and MOD-033-1).

Change made as recommended.

ACES Standards 
Collaborators

9 Paragraph 2, Line 3 Utilize entity references previously identified ...equipment owners of the elements on the BPS (e.g., TOs, 
GOs, etc.)

Change made as recommended.

ACES Standards 
Collaborators

9 Paragraph 8, Line 1 Remove related standards reference for reader clarity This guideline primarily addresses power plant testing and 
model verification activities.

Edits made based on comment.

ACES Standards 
Collaborators

11 Paragraph 3, Line 2 Identify what is a PSS for future document reference ...generator, excitation system, power system stabilizer, 
and voltage compensator…

Change made as recommended.

ACES Standards 
Collaborators

11 Paragraph 4, Line 1 Clarify component models activities by removing and/or 
reference

Once the individual component models have been 
developed or verified, MOD-032-1 and MOD-033-1 
establish requirements...

Change made as recommended.

ACES Standards 
Collaborators

11 Effective Date Row Add comma to date for MOD-032-1 R2, R3, R4: July 1, 2016 Change made as recommended.

ACES Standards 
Collaborators

11 Applicability Row Remove LSE reference from applicability based on future 
efforts of NERC Project 2017-07: Standards Alignment with 
Registration

Remove LSE reference Change made as recommended.

ACES Standards 
Collaborators

12 Minimize Setup Time Modify run-on sentence for reader clarity and to 
enforcement the point that safety always comes first

Nevertheless, flexibility by the testing staff is still 
necessary since power plant safety of the personnel and 
equipment always comes first. Thus, last-minute 
alterations and changes may be required in test 
procedures and plans

Change made as recommended.

ACES Standards 
Collaborators

12 Signal Check Procedure Modify comma usage for reader clarity All connection points and signals being measured should 
first be checked to ensure proper and safe connections 
have been made, and the expected quantities are being 
measured before any testing commences.

Change made as recommended.

ACES Standards 
Collaborators

12 Noise Mitigation Remove extra adverb "naturally" and modify comma usage 
for reader clarity

By their nature, power plants are electrically noisy 
environments, and precautions should be taken to reduce 
noise level in the signals being measured.

Change made as recommended.

ACES Standards 
Collaborators

12 Expertise and 
Experience

Remove "and/or" reference regarding site-specific 
augmentations and process flexibilities

There is no absolute right or wrong way of addressing this 
task, and each facility/plant will require certain site-
specific augmentations or process flexibility due to on-site 
limitations. 

Change made as recommended.

ACES Standards 
Collaborators

12 Controller Settings… Identify what is a AVR for future document reference ...PSS settings, Automatic Voltage Regulator (AVR) 
settings, operating modes…

Change made as recommended.

ACES Standards 
Collaborators

12 Paragraph 9, Line 8 Remove "and/or" reference regarding modeling activities Once testing is concluded and all necessary data is 
collected, significant work goes into developing or 
verifying the models and model parameters.

Change made as recommended.

ACES Standards 
Collaborators

13 Table 2.1, General Remove "and/or" reference regarding general data and 
clarify that Reactive Power schedules could be possible 
requested data, per VAR-002-4.1

Station information, plant supervisor or operator contact 
information, overall plant one-line diagrams, auxiliary 
equipment operating limits, plant/unit voltage/Reactive 
Power schedule

Change made as recommended.



ACES Standards 
Collaborators

14 Paragraph 1, Line 1 Remove "and/or" reference regarding data specification 
requirements

Each entity performing the testing or model verification 
may require or specify data in different formats or depth.

Change made as recommended.

ACES Standards 
Collaborators

14 Paragraph 1, Line 3 Remove "and/or" reference regarding modeling activities 
and add comma for appositive

To the extent possible, this information should be 
provided in its entirety to aid in the successful 
development and verification of a model, as well as to 
ensure an effective and efficient testing process.

Change made as recommended.

ACES Standards 
Collaborators

16 Paragraph 4, Line 1 Clarify preposition usage and incorporate OEM reference 
that should have been previously identified

In the case of power plants built since the 1980’s, reliable 
data from the OEM should be available and accurate.

Change made as recommended.

ACES Standards 
Collaborators

16 Paragraph 5, Line 1 Remove "and/or" reference regarding datasheet details and 
fix datasheet misspelling

In the case of some older units (i.e., before 1980's), this 
type of detailed datasheet may not exist for all 
components…

Change made as recommended.

ACES Standards 
Collaborators

17 Paragraph 1, Line 2 Remove "and/or" reference regarding model parameter 
research

...it may be necessary to consult with the OEM or perform 
additional tests…

Change made as recommended.

ACES Standards 
Collaborators

17 Paragraph 2, Line 7 Remove "and/or" reference regarding datasheet updates In any case, datasheets should be updated with the actual 
gains/tuning set upon commissioning and any modification 
to these parameters.

Change made as recommended.

ACES Standards 
Collaborators

17 Paragraph 2, Line 9 Add conditional "then" reference for reader clarity Likewise, the model parameters should be updated to 
reflect any changes to actual installed equipment, and 
then communicated to the TP and PC for inclusion in their 
system studies

Change made as recommended.

ACES Standards 
Collaborators

17 Paragraph 3, Line 2 Add comma to join conjunction and add "to" for parallelism 
between verbs deduce and develop

“Good” vendor data is not only reliable and available, but 
also comprehensive enough to deduce information about 
the machine and to develop model parameters.

Change made as recommended.

ACES Standards 
Collaborators

18 Paragraph 1, Line 2 Remove Balancing Authority reference since it was 
previously identified within the document

...the GO should coordinate with their BA and TP to 
understand the implications of these operating modes.

Change made as recommended.

ACES Standards 
Collaborators

18 Paragraph 1, Line 3 Remove "and/or" reference regarding applicable entities The BA or TP will likely expect the plant to be operating in 
one mode based on the model provided…

Change made as recommended.

ACES Standards 
Collaborators

18 Non-responsive Remove "and/or" reference regarding generating unit 
responsive activities

The generating unit will not respond to changes in grid 
frequency due to blocked controls or operating modes 
that do not respond to changes in grid conditions.

Change made as recommended.

ACES Standards 
Collaborators

18 Paragraph 5, Line 2 Remove AVR and PSS declarations, as they should have been 
previously identified within the document

...(e.g., dual setting AVRs based on status of the PSS) 
should be reported to the TP and PC…

Change made as recommended.

ACES Standards 
Collaborators

19 Paragraph 1, Line 3 Remove BES declaration, as it's already defined within the 
document's Preamble, and paraphrase the purpose of MOD-
025 instead of citing it

The purpose of MOD-025-2 is to ensure that accurate 
information on generator Real and Reactive Power 
capabilities and synchronous condenser Reactive Power 
capability is available for BES reliability assessments.

Change made as recommended.

ACES Standards 
Collaborators

19 Paragraph 2, Line 5 Replace "transmission service provider" reference with 
ISO/RTO reference, since corresponding footnote pertains 
to market-based rules.

GOs or TOs planning to perform MOD-025-2 testing should 
consult with their ISO/RTO to determine if additional 
requirements apply, to streamline the execution of similar 
activities.

Edits made based on comment.

ACES Standards 
Collaborators

20 Figure 3.1 Replace "What are you doing here?" reference to "You are 
done" reference for uniformity

Replace "What are you doing here?" reference to "You are 
done" reference for uniformity

Change made as recommended.

ACES Standards 
Collaborators

21 Paragraph 1, Line 5 Add comma and "then" to complete condition statement If a unit does not have an OEL or UEL, then the MOD-025-2 
test must be planned to avoid thermal damage to the 
generator and maintain safe margins to tripping functions.

Change made as recommended.

ACES Standards 
Collaborators

25 Paragraph 2, Line 1 Remove AVR declaration, as they should have been 
previously identified within the document

The generator AVR controls terminal voltage to an 
established set point...

Change made as recommended.

ACES Standards 
Collaborators

25 Paragraph 3, Line 2 Identify what is POI for future document reference Point of interconnection (POI) voltage, assumed as the 
high-side of the GSU

Change made as recommended.

ACES Standards 
Collaborators

26 Paragraph 2, Line 9 Remove "and/or" reference regarding voltage limits and 
clarify comma usage for reader clarity

...would likely be running high, and consequently, reaching 
the high voltage limit at the generator bus or the other 
lower voltage buses.

Change made as recommended.



ACES Standards 
Collaborators

26 Paragraph 2, Line 14 Clarify responsibility of coordination and add TOP as 
applicable entity based on expectations listed within 
Requirement R5 of VAR-002-4.1.

The GO should coordinate with the TP and TOP, usually at 
commissioning, to set the tap according to expected 
operation to minimize the potential of limiting reactive 
power due to voltage constraints.

Edits made based on comment.

ACES Standards 
Collaborators

29 Paragraph 4, Line 2 Remove redundant preposition However, the TOP is not required, per MOD-025-2, to 
coordinate other resources to support a reactive test if it 
is not prudent to do so

Change made as recommended.

ACES Standards 
Collaborators

31 Figure 3.13 NERC references are not capitalized Capitalize NERC references Change made as recommended.

ACES Standards 
Collaborators

36 Paragraph 8, Line 1 Incorporate "id est" expression for reader clarity The machine is operating at full speed, no load (FSNL) with 
the generator main breaker open (i.e. not connected to 
the grid).

Change made as recommended.

ACES Standards 
Collaborators

37 Paragraph 1, Line 2 Remove extra preposition regarding terminal voltage Note that some excitation systems may not allow the 
voltage to be reduced to below 80% terminal voltage…

"Around" used to explain that the value is not specific.

ACES Standards 
Collaborators

37 Paragraph 2, Line 7 Remove "and/or" reference regarding field voltage 
measurements

Measurements of field voltage may also be useful, as they 
permit an assessment of the field resistance value and the 
field winding temperature during the test.

Change made as recommended.

ACES Standards 
Collaborators

39 Illustrative Example What is the purpose of this example? Incorporate description of example within rest of reading Edits made based on comment.

ACES Standards 
Collaborators

41 Paragraph 1, Line 1 Remove "and/or" reference regarding rotating exciter 
modeling details

The remaining components of the rotating exciter models 
are set by calculation and equipment type.

Change made as recommended.

ACES Standards 
Collaborators

41 Paragraph 1, Line 2 Remove "and/or" reference regarding rotating exciter 
modeling details

Software documentation or IEEE Standard 421.5 should be 
consulted for details.

Change made as recommended.

ACES Standards 
Collaborators

46 Footnote 40 Hyperlinks identified within footnote do not appear to be 
working correctly

Identify correct location of referenced documents within 
hyperlinks

Edits made based on comment.

ACES Standards 
Collaborators

47 Footnote 42 Clarify units of moment of inertia and mechanical angular 
speed

...total moment of inertia of the combined turbine-
generator assembly in kg·m², and ω is the base mechanical 
angular speed in rad/s.

Change made as recommended.

ACES Standards 
Collaborators

70 Paragraph 2, Line 5 Statement identifies that TPs should consider requiring PSSs 
at all large generating plants to ensure that oscillations 
remain well damped for both known oscillation issues as 
well as situations where oscillations are unexpected. This 
should be identifies as a takeaway.

Identify PSS consideration as a takeaway. Change made as recommended.

ACES Standards 
Collaborators

73 Footnote 61 Footnote content carries over to next page. Recommend 
moving some of this content to the main page to reduce the 
size of the footnote content.

Move content to main page. No change made.

ACES Standards 
Collaborators

76 Paragraph 1, Line 2 Remove "and/or" reference regarding governor deadband 
settings. Remove "requirements" reference  or identify 
which NERC Reliability Requirements are assigned to this 
obligation.

Plant operators may be unaware of frequency control (e.g. 
governor deadband) recommendations, identified by their 
respective BA or NERC, that will minimize any undesirable 
servomotor or power oscillations.

Change made as recommended.

ACES Standards 
Collaborators

91 Paragraph 1, Line 1 Move percent symbol adjacent to value for document 
uniformity

The third speed/load injection (-0.4%) allow for the 
exhaust temperature controls to be simulated.

Change made as recommended.

ACES Standards 
Collaborators

92 Paragraph 1, Line 8 Remove "and/or" reference regarding resonance and 
unsuspected behaviors

Focusing on frequencies that generate some resonance or 
unsuspected behaviors enable quick identification of any 
deficiencies…

Change made as recommended.

ACES Standards 
Collaborators

92 Paragraph 1, Line 10 Remove "and/or" reference regarding system delays and 
discrepancies

...“dead times” or delays that could occur when the speed 
governor is driven by speed/frequency oscillations) in the 
system or discrepancies between reality and expected 
model.

Change made as recommended.

ACES Standards 
Collaborators

92 Paragraph 2, Line 2 Remove redundant preposition in appositive  The GOP must inform the TOP of any status change of the 
PSS, per VAR-002-4.1 Requirement R3.

Change made as recommended.

ACES Standards 
Collaborators

94 Paragraph 1, Line 3 Subscript "w" in Water Starting Time Constant reference With a response determined by Tw, the water accelerates 
until the flow reaches the new steady value which 
establishes the new steady power output.

Change made as recommended.



ACES Standards 
Collaborators

94 Paragraph 2, Line 4 Subscript "w" in Water Starting Time Constant reference In this model, Tw refers to the water starting time constant 
at a rated load and with the gate fully open…

Change made as recommended.

ACES Standards 
Collaborators

98 Paragraph 2, Line 2 Utilize TP and GO reference previously defined within 
document

The NERC MOD-026-1 and MOD-027-1 standards generally 
outline the types of tests that can and should be 
performed by the TP to ensure usability, numerical 
stability, and accuracy of the models provided by the GO.

Change made as recommended.

ACES Standards 
Collaborators

99 Initialization Remove "and/or" reference regarding modeling The model, when added to an interconnection-wide or 
more localized system model, should initialize properly for 
the dynamic simulation.

Change made as recommended.

ACES Standards 
Collaborators

102 Footnote 77 and 78 Footnotes were previously identified. Consider identifying 
document sources within the main body of the document 
and paraphrase where appropriate

Consider identifying document sources within the main 
body of the document and paraphrase where appropriate.

Cross references acceptable.

ACES Standards 
Collaborators

104 Footnote 77 and 78 Footnotes were previously identified. Consider identifying 
document sources within the main body of the document 
and paraphrase where appropriate

Consider identifying document sources within the main 
body of the document and paraphrase where appropriate.

Cross references acceptable.

ACES Standards 
Collaborators

105 Footnote 77 and 78 Footnotes were previously identified. Consider identifying 
document sources within the main body of the document 
and paraphrase where appropriate

Consider identifying document sources within the main 
body of the document and paraphrase where appropriate.

Cross references acceptable.

ACES Standards 
Collaborators

105 Paragraph 3, Line 3 Remove "and/or" reference regarding models If such studies involve disturbances that result in 
generation/load imbalance, then the CIGRE or IEEE Task 
Force models…

Change made as recommended.

ACES Standards 
Collaborators

112 Paragraph 2, Line 1 Add percent symbol to value for document uniformity At time t=5s, a +4% voltage reference step is introduced. Change made as recommended.

ACES Standards 
Collaborators

112 Paragraph 2, Line 5 Add percent symbol to value for document uniformity At t=35s, the +4% step was removed. Change made as recommended.

ACES Standards 
Collaborators

113 Paragraph 2, Line 1 Add percent symbol to value for document uniformity At time t=1s, a -2% voltage reference step is introduced. Change made as recommended.

ACES Standards 
Collaborators

113 Paragraph 2, Line 4 Add percent symbol to value for document uniformity At t=7.25s, the 2% step was removed. Change made as recommended.

ACES Standards 
Collaborators

113 Paragraph 3, Line 4 Modify wording of citation and add hyperlink identifying the 
location of this document for reader clarity

See the "Tests by Simulated Isolation" Section of IEC Std. 
60308 on hydraulic turbine testing for more information.

Change made as recommended.

ACES Standards 
Collaborators

124 Paragraph 4, Line 1 Utilize TP and PC references previously defined within 
document and remove "and/or" reference regarding 
applicable entities

On the other hand, TPs or PCs should understand that 
these test conditions match the requirements from MOD-
025-2…

Change made as recommended.

Louisville Gas and 
Electric and 
Kentucky Utilities Co

All All

Louisville Gas and Electric Utilities Company (LKE) 
appreciates NERC’s guidance on the testing 
considerations provided in the Power Plant Model 
Verification and Testing for Synchronous Machines 
Draft Reliability Guideline (“draft reliability guideline”); 
however, LKE believes that the Guideline would have 
provided increased value if they were released closer to 
the effective dates of the reliability standards (i.e., 
7/1/2014 for MOD-026-1 and MOD-027-1; 7/1/2016 for 
MOD-025-2).  Because of this gap, LKE has already 
performed its first round of testing for the reliability 
standards, and the second round is scheduled for 
March 2018.  LKE will still perform a full review of the 
draft reliability guideline for any contradictions between 
the recommended testing considerations and LKE’s 
testing procedures but recommends that, going 
forward, NERC shorten the timeframe between a 
reliability standard’s effective date and the offering of 
any relevant guidance.

LKE recommends that, going forward, NERC shorten 
the timeframe between a reliability standard's 
effective date and the offering of any relevant 
guidance.

Thank you for your comment.



TVA 83 blue box

Page 83 (pdf page 89), in Blue Box - The third 
sentence states, “Generally, the unit is exempt from 
providing frequency response capability and therefore 
gets an exemption for MOD-027-1.”  This is very vague 
and doesn't provide any guidance.

Add additional information to explain how, why, and  
when nuclear units get the exemption.

Edits made based on comment.

TVA 105
Transient stability 
analysis: bullet

Page 105 (pdf page 111) - Under the Transient stability 
analysis bullet it states in part, “…it should be 
acceptable to provide a governor model for the ST that 
represents constant mechanical power – that is, to use 
no governor model for the steam turbine.”  This is not 
clear in what it means.

Explain what “to use no governor model" means.

Edits made based on comment.

TVA 105 Footnote 80

Page 105 (pdf page 111), footnote 80 - The second 
sentence states, “The written statement should include 
a description of why the unit does not respond to 
frequency in either direction.”  The Verification 
Condition in the table is that the "Applicable unit is not 
responsive to both over and under frequency excursion 
events..."  As such, there is no requirement that the 
unit not respond “in either direction.”  

The words “in either direction” need to be deleted.

Sentence correct as written.

TVA 106 blue box

Page 106 (pdf page 112), in Blue Box  - Under the first 
bullet it states in part, “No governor model for the ST 
should be considered adequate…”  This is not clear in 
what it means.  Same comment for the second bullet.

Explain what “no governor model" means.

Edits made based on comment.

Duke Energy 83
Line 5 Paragraph 2 (in 
blue box)

The exemption criteria needs to be explained – we 
need more information about when units can be 
exempted. Edits made based on comment.

Duke Energy 105

Line 4-5 Paragraph 2 
(Transient stability 
analysis)

It is not clear what is meant by the use of the phrase 
"use no governor model". Please consider explaining 
this language further. Edits made based on comment.

Duke Energy 105 Line 2-3 Footnote 80

Please explain the use of “in either direction” and 
reference the related requirement to respond in ‘either 
direction’. Sentence correct as written.

OPG 28
Reliability Coordinators can play a role in ensuring 
adequate System Voltage Testing Requirements

"The GOP, RC and TOP…" Edits made based on comment.

OPG 34

OEM curves are the initial Generator Capability curves, 
that do not take in to account the actual application 
specific conditions where the generator will be used 
(i.e. grid interconnected or isolated supplying loads)
The capability curves should be adjusted in time for the 
following:
 - Subsequent design modifications to centerline and 
excitation system
 - Equipment degradation as result of less than 
adequate operation
 - Inadvertent modifications introduced limitations
 - Equipment aging
 - Temporary/other restriction factors
 - Refurbishments that affects the design
 - Upgrades of centreline generator/turbine
 - Equipment replacement

Consider adding additional information for clarification

Some edits made to this section; however, the majority of 
these considerations should result in a new capability curve 
generated and provided. Regardless, the limits reported 
during testing may not match the actual equipment 
limitation. This is the point of this page.



OPG 36 Last paragraph 

The test description should caution the testing 
personnel regarding the rotor remnant flux (residual 
magnetism) influence on test results.
The remnant flux is a function of the actual design of 
the generator, controlled shutdown or trip, less than 
adequate performance of electrical testing of the 
generator dielectric insulating system, inadequate 
performance of maintenance (incorrect induction 
heating applied for retaining rings (end caps) 
removal/installation, actual duration of the outage - 
long or short demagnetization period.
For consistency of the results and relevance for the real 
case scenarios it is recommended to standardise the 
testing prerequisites requirements before collecting the 
relevant data

Add requirements (where applicable) to cycle 
up/down through the terminal voltage test range  to 
introduce the residual magnetism before relevant data 
is collected.

The guideline does not specific requirements. Hysteresis is 
mentioned in this chapter. PPMVTF believes this is sufficient.

OPG 37

Recommend to add additional clarification of what the 
words "the air-gap line" means.

Recommend adding the information regarding Open 
Circuit Ideal (no saturation) Curve Characteristic A reference to IEEE Std. 412.5-2016 was added.

OPG 49 Figure 4.15 

in the legend for the diagram, are frequency and gate 
position interchanged on the graph? Should frequency 
be in "blue" and gate position in "green"? Change made as recommended.

Thomas Foltz on 
behalf of American 
Electric Power

AEP is of the opinion that the Reliability Guideline's 
scope is too broad, and its length too great, to be 
truely effective. We believe its overall effectiveness 
would be greaty improved if it were to be separated 
into individual, discrete guidelines for MOD-025, MOD-
026 and MOD-027. By doing so, the Reliability 
Guidelines would not only be more focused and useful, 
but would also allow industry to collaborate more 
effectively by allowing them to focus and comment on 
specific topics. Guidelines targeted for MOD-032 and 
MOD-033 could reference the guidelines for MOD-025, 
MOD-026, and MOD-027 as appropriate. If such a 
standard-specific were to be pursued, we would 
suggest that rather than issue multiple Reliability 
Guidelines for comment with overlapping comment 
periods, that the comment periods be staggered over 
time.

In addition, AEP believes that because non-synchronous 
generation resources are also subject to MOD-025, 
MOD-026 and MOD-027, Guidelines for these resources 
should be included as well within the Guidelines to aid 
entities in complying with the Reliability Standards.

The PPMVTF decided to create one guideline that covers 
these standards together. PPMVTF is also working on a 
guideline for nonsynchronous, inverter-based resources 
related to PPMV.



Thomas Foltz on 
behalf of American 
Electric Power

AEP believes that the bulk of the Guideline's content 
related to MOD-027 is not relevant to  overall purpose 
of the Reliability Guideline. In addition, including this 
content could unintentionally mislead entities into 
believing more is required than the obligations specify. 
Specifically, droop and deadband testing fall into this 
category. Deadband is only relevant when testing with 
small, naturally occurring disturbances or by injecting 
small speed/frequency errors to model the unit 
response. We believe planners need the updated 
models to study the system wide impacts from 
frequency excursions exceeding the thresholds for 
operation of UFLS, not normally occurring disturbances. 
While this content may be useful for other purposes, its 
relevance to MOD-027 may be questionable. In AEP's 
experience with submitting models that have been 
accepted by Planners, no importance has been given to 
intermediate data such as valve or gate position.  

We understand there is some concern over the complexity 
and breadth of the guideline. However, since no specific 
recommendations for changes were provided, no changes 
will be made.

Thomas Foltz on 
behalf of American 
Electric Power

Many of the figures in the Guidelines use labels that are 
manufacturer-specific, and as such, may not fully 
appreciated by the entities not be familiar with those 
manufacturers. AEP requests that generic labels be 
used instead.

Care was taken to use generic curves/lables or to show 
multiple examples of vendor data when possible.  
Commentor did not mention any specific example. 

Thomas Foltz on 
behalf of American 
Electric Power

11 First Bullet Point at Top

The first sentence of the MOD-025-2 Bullet Point near 
the top of Page 11 states "Physical testing confirms by 
observation from measurement that the generator can 
continuously operate within the specified capability 
curve without tripping or being unexpectedly limited"  
whereas the Purpose of MOD-025-2 states "To ensure 
that accurate information on generator gross and net 
Real and Reactive Power capability and synchronous 
condenser Reactive Power capability is available for 
planning models used to assess Bulk Electric System 
(BES) reliability." As such, the purpose of MOD-025-2 
testing is not to demonstrate the generator capability 
curve so much as it is to document and report the 
actual capability limits for modeling purposes, whether 
expected or not.

The bullet as written is correct, and provides a clearer 
description of the intent of MOD-025-2. If the measurements 
from MOD-025-2 are taken directly and used in the 
powerflow cases, this creates modeling errors that are not 
warranted. This is addressed in this guideline.

Thomas Foltz on 
behalf of American 
Electric Power

14-16

Data Acquisition, 
Signals, and 

Measurement 
Locations Section

The list of recommended signal measurements in this 
section appears geared towards MOD-026-1 & MOD-
027-1. For MOD-025-2 Reactive Capability Testing, 
additional measurement locations should include 
auxiliary bus voltages for those buses supplied from the 
generator terminal, machine vibration points, and 
temperature points. Auxiliary System voltage limits are 
mentioned on Page 23 in the third paragraph, but not 
in the Data Acquisition Section.  MW & Mvar are also 
usually available in power plant control rooms without 
the need to calculate from machine terminal voltage & 
current. For post testing auxiliary system modeling for 
extrapolation to normal system voltage conditions, if 
necessary, auxiliary transformer and induction motor 
currents and/or MW/MVars are also useful quantities to 
record.

Refer to Chapter 2 opening paragraph. This section is 
intended to focus on MOD-026-1 and MOD-027-1, since MOD-
025-2 testing and measurements are more explicitly defined 
in the standard.



Thomas Foltz on 
behalf of American 
Electric Power

22
Steady State Stability 

Limit Section

It is AEP's view that the SSSL is relevant for use of PRC-
019 coordination. The steady state stability limit (SSSL) 
curve can be relevant for determining the Under 
Excitation Limiter Settings. It is also useful for insuring 
that the Field Current Preset setting for an AVR Trip to 
Manual Function doesn't place the unit in an unstable 
operating state. There can be cases in which the SSSL 
curve cuts substantially into the lower part of the D-
Curve, so its importance should not be minimized. In 
addition, the statement in the box on page 22 directly 
contridicts Figure 3.2 on page 21 that was taken from 
the example provided in NERC Reliability Standard PRC-
019-2 Section G Attachment 1. Box removed.

Thomas Foltz on 
behalf of American 
Electric Power

28 & 115-127
Figure 3.10 & 
Appendix D

There is a discrepancy between the specified voltage 
dependence relationships of the Capability Curves in 
Figure 3.10 and the specified voltage dependence 
relationships of the Capability Curves in Section 5.4.1 
(and specifically Figures 5.14 & 5.17) of Prabha 
Kundur's Power System Stability and Control (EPRI 
Power System Engineering Series, Copyright 1994), 
Pages 191-196.  The NERC Guideline describes the 
upper rotor heating capability curve as shrinking with 
increasing terminal voltage, and Kundur describes the 
upper rotor heating capability curve as expanding with 
increasing terminal voltage.

Assuming Kundar's voltage relationship is correct, then 
the logic of the examples in Appendix D becomes 
problematic.  For example, the results described on 
Page 118 in the full second paragraph right below 
Figure D.4 could never happen.

Guideline figures correct as provided.

Thomas Foltz on 
behalf of American 
Electric Power 4

Under Generation 
Owner Perspectives 

3rd bullet item

The Guideline states "The GO is not a model user and 
therefore may have limited understanding of how these 
models are developed and verified; often this requires 
consultation with other experts". This is in contradiction 
with page 98 where the guideline  states "This will help 
the GO understand the types of tests and simulations 
for which this model is suitable. The GO, working with 
any applicable model developer and/or manufacturer, 
should understand how the model will be tested and 
used so they can also test for usability before 
submitting the model to the TP". To submit a usable, 
validated model the GO then becomes a user of the 
model. In many cases the GO already uses the model 
for plant studies and after the fact analysis

The GO may not be a model user and therefore may 
have limited understanding of how these models are 
developed and verified; often this requires 
consultation with other experts.

Change made as recommended.

Thomas Foltz on 
behalf of American 
Electric Power 3 First Bullet Point at Top

Regarding the text "These models are not expected to 
emulate the equipment performance exactly, rather 
they are intended to match the general dynamic 
behavior of the machine within reason." This is 
important and should be highlighted within the 
Reliability Guideline as one of the key objectives of 
model testing and validation.  

This is covered in the "key testing principles" section of the 
guideline.



Thomas Foltz on 
behalf of American 
Electric Power

14-16

Data Acquisition, 
Signals, and 

Measurement 
Locations Section

It should be noted that most plants typically have data 
monitoring for UATs and a lumped equivalent may be 
satisfactory for most studies. However, individual loads 
may not be metered and this is considered outside the 
scope of the standard. Generation terminal voltage and 
auxiliary voltage limits are monitored and noted on test 
forms for reactive capability testing.

Chapter 2 focuses on MOD-026-1 and MOD-027-1, as stated 
in the introduction of the chapter. 

Thomas Foltz on 
behalf of American 
Electric Power

The guideline should be changed to add suggested 
speed/frequency errors to be injected during a staged 
test. Steps equivalent to 50 mHz and 100 mHz would 
not normally pose issues for generators. The authors 
may want to consider what step sizes may be 
advantagous for MOD-027 purposes. This is covered in the MOD-027-1 chapter.



Agenda Item 4.b 
Planning Committee 
December 12, 2017 

 
Reliability Guideline: Power Plant Model Verification for Inverter-Based Resources 

 
Action 
Authorize Posting 
 
Background 
The Power Plant Modeling and Verification Task Force (PPMVTF), which reports to the System 
Analysis and Modeling Subcommittee (SAMS), developed the proposed Reliability Guideline as 
specified in the PC Work Plan. The PPMVTF is seeking authorization to post the draft guideline 
for stakeholder comments according to the PC reliability guidelines process.   
 
This guideline provides recommended practices related to verification testing, disturbance-
based model verification using actual grid disturbances, and modeling practices that should be 
considered for inverter-based resources. The guideline is intended to support industry in their 
efforts related to testing and verification for NERC Reliability Standards MOD-025-2, MOD-026-
1, and MOD-027-1. It primarily applies to Generator Owners, Generator Operators, Planning 
Coordinators, Transmission Planners, Transmission Operators, Reliability Coordinators, testing 
engineers, and other applicable subject matter experts related to NERC MOD standards 
pertaining to model verification and capability testing.  
 
Proposed motion language: I move for the NERC Planning Committee to authorize posting the 
Reliability Guideline: Power Plant Model Verification for Inverter-Based Resources for 45-day 
comment period as presented. 
 
Summary 
Leave Blank for meeting participant notes 



Agenda Item 5.a 
PC Meeting 
June 5, 2018 

 
Geomagnetic Disturbance Data Request 

Action 
Endorse and forward to NERC Board for approval 
 
Background 

On September 22, 2016, the Federal Energy Regulatory Commission (FERC) issued Order No. 
830 approving Reliability Standard TPL-007-1 − Transmission System Planned Performance for 
Geomagnetic Disturbance Events. In the Order, FERC also directed NERC, pursuant to Section 
1600 of the NERC Rules of Procedure, to collect geomagnetically-induced current (GIC) 
monitoring and magnetometer data from U.S. registered entities for the period beginning May 
2013, including both data existing as of the date of the Order and new data going forward (P. 
89). Furthermore, FERC directed that NERC should make the collected GIC and magnetometer 
data available to support ongoing research and analysis of GMD risk (P. 89). The data are 
intended to promote greater understanding of GMD events and their potential impacts to the 
reliable operation of the Bulk-Power System. For example, measured GIC and magnetometer 
data can help validate various models used in calculating GICs and assessing their impacts in 
power systems. 

NERC and the GMD Task Force developed a draft Section 1600 Data Request to meet the 
directives in Order No. 830. Following PC authorization, the data request was posted for 
comments February 7 – March 26, 2018. NERC Staff and the GMDTF reviewed comments from 
the 30 stakeholders that responded, developed revisions to address the technical issues 
presented. These revisions include: 

• Clarified responsibilities for NERC to establish specific data collection periods and inform 
reporting entities 

• Clarified that reporting entities do not need to report data that is publicly available, 
consistent with FERC Order No. 830.  

• Added technical details recommended by stakeholders to the data request attachment 

• Made technical and editorial changes to promote consistency in reporting and conform 
align conventions used by researchers where possible 

NERC Staff and the GMDTF discussed concerns from some commenters with making GIC 
monitor location (latitude and longitude) publicly available. The data request was not 
substantively changed, and includes the following provisions: 

• Reporting Entities that believe their data is confidential are requested to provide 
explanatory information to NERC 

• NERC will make a determination as indicated in Order No. 830 P. 95 and treat data 
accordingly 

NERC legal agrees with the provisions in the data request to meet the Order No. 830 directives, 
and believes these are consistent with the definitions of Confidential Information contained in 
NERC RoP Section 1501. Further, location data requested is to be reported provides on general 
location information (nearest tenth of degree, or five to 7 miles)   

http://www.nerc.com/filingsorders/us/FERCOrdersRules/E-4.pdf
http://www.nerc.com/filingsorders/us/FERCOrdersRules/E-4.pdf


The GMDTF supports the technical content of the GMD Data Request and recommends PC 
endorsement. Pending PC endorsement, the GMD Data Request will be provided to the NERC 
Board for approval (target August Board meeting). 

Click here for the GMD Data Request (Clean) 

Click here for the GMD Data Request (Redline) 

Click here for the Consideration of Comments   

Recommended motion: I move to endorse the NERC Rules of Procedure Section 1600 Data 
Request for geomagnetic disturbance data as presented. 
 
Summary: (left blank for your notations) 

https://www.nerc.com/comm/PC/Geomagnetic%20Disturbance%20Task%20Force%20GMDTF%202013/GMD_data_request_draft_may_2_2018_clean.pdf
https://www.nerc.com/comm/PC/Geomagnetic%20Disturbance%20Task%20Force%20GMDTF%202013/GMD_data_request_draft_may_2_2018_redline.pdf
https://www.nerc.com/comm/PC/Geomagnetic%20Disturbance%20Task%20Force%20GMDTF%202013/GMD_Section_1600_Data_Request_Response_to_Comments.pdf


Agenda Item 5.b 
Planning Committee 
June 6, 2018 

 
Reliability Assessment Subcommittee Scope 

 
 
Action 
Approve the revised scope developed by the Reliability Assessment Subcommittee (RAS)  
 
Background 
The RAS completed a review of the subcommittee scope in accordance with the Planning 
Committee charter and developed revisions and updates. The changes include: 

• Added language to coordinate review of assigned Essential Reliability Services forward 
looking measures with the applicable reporting entities for inclusion in NERC’s 
assessments. 

• Changed the requirement that if a member does not provide a representative in a 
timely fashion they must  decline the invitation in writing to: 

 from the “PC” chair  

 to the “RAS” chair 

• Updated the membership requirements by adding a representative and an alternate for 
each assessment area that is not a Region. 

• Added language allowing the RAS to form working groups, and requiring working groups 
to report to the RAS. 

• Removed language that limit the RAS chair to being a Regional representative 

• Removed language regarding the support of the Generation and Transmission Reliability 
Planning Models Task Force (GTRPMTF) recommendations. 

 
Proposed motion language, if applicable:  I move to approve the Reliability Assessment 
Subcommittee scope as presented. 
 
Summary 
Leave Blank for meeting participant notes 



Profile

Element: 1-
Ongoing; 2-NT; 3-

MT; 4-LT

1 2

3 2
8 2 3



Description
NERC should coordinate with Planning Coordinators to continually review existing and identify new planning 
methods and tools needed to respond to the changing system.
The ERO Enterprise and industry should continue to assess vulnerabilities from fuel availability as part of 
evaluating adequacy and capability to deliver resources.
Analytic data trend insights regarding resilience under severe weather conditions, identifying preventable 



Needs PC 
Engagement: 

Priority ranking

Needs 
Assignment 

To: ordinating gro Lead? tasks Column7 Column8

2   5 RAS

1   5 RAS
2   5 RAS



Column9



Reliability Assessment Subcommittee – Scope 1 

 

 

 
 
 
 
 

Reliability Assessment Subcommittee Scope 
June 2018 

Purpose 
The Reliability Assessment Subcommittee (RAS) reviews, assesses, and reports on the overall reliability 
(adequacy and security) impacting the bulk power systems, both existing and as planned. Those reviews 
and assessments verify that each Assessment Area1 conforms to its own planning criteria, guides, and the 
applicable NERC Reliability Standards. Further guidance for any reliability assessment is provided in the 
NERC Rules of Procedure: Section 800.2 

 
In addition to supporting the peer review process for NERC’s reliability assessments, the RAS will also 
provide input and guidance on the development of assessment data collections forms. Specifically, the RAS 
will serve as a platform for collaborative enhancements of current data collection processes to improve the 
accuracy, consistency, transparency, and efficiency of NERC’s reliability assessments. This effort will involve 
collaboration with the U.S. Department of Energy’s (DOE’s) Energy Information Administration (EIA) and 
other governmental agencies with a goal of reducing duplicative reporting while promoting consistent data 
definitions. 

 
Scope of Activities 

1. Evaluate bulk power systems’ conformance to respective Assessment Area planning criteria and 
guides, along with pertinent NERC Reliability Standards over the assessment period. 

2. Support the annual review of each Assessment Area’s long-term and short-term resource 
adequacy plans.  This includes: 

a. Identifying and monitor the key issues, risks, and uncertainties that may impact or 
have the potential to impact bulk power system reliability; 

b. Coordinating timely submittals of Assessment Area narratives and responses to 
questions developed by NERC with support from the RAS. 

3. Address and resolve any potential reliability issues or differences between the subcommittee’s 
assessment and the assessment area’s internal or interregional reliability assessment(s). Report 
any unresolved issues or differences to the NERC Planning Committee (PC). 

4. Upon request of the PC or Operating Committee, conduct special reliability assessments, as 
conditions warrant (in addition to those defined above). Present results and findings to the 
PC, Operating Committee, and others as appropriate. 

 
 
 

 
1 Based on existing ISO/RTO footprints; otherwise, based on individual Planning Coordinator or group of Planning Coordinators. NERC collects 

data for seasonal and long-term assessments based on these footprints that align with how the system is planned and operated. 
2 NERC Rules of Procedure. 

 
 
  

http://www.nerc.com/AboutNERC/Pages/Rules-of-Procedure.aspx
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5. Facilitate data collection efforts of the Regional Entities and stakeholders for NERC’s reliability 
assessments and identify and propose recommendations for improved RAS data collection efforts. 

6. Seek feedback on any new data definitions approved by the PC and provide recommendations to 
the PC for consideration. 

7. Develop recommendations for new data development and presentation options in NERC’s reliability 
assessments. 

8. Collaborate with EIA to promote efficiency, consistent data definitions, eliminate duplicative data 
collection, and improve overall data quality, including, but not limited to: Forms EIA-411, EIA-860, 
and EIA-860M. 

9. Coordinate review of assigned Essential Reliability Services forward looking measures with the 
applicable reporting entities for inclusion in NERC’s assessments.  

a. ERS Framework Measure 6: Forward-Looking Net Demand Ramping Variability 
b. ERS Framework Measures 1,2, and 4: Forward Looking Frequency Analysis 

10. Establish working groups, as required, to support analysis and work products.  
 

Working Groups  
Working groups report to the RAS. Working group’s scope, objectives, duration, deliverables, and other 
related documents will be endorsed by the RAS for approval in accordance with the PC charter.  
 
Representation 
The RAS chair and vice chair will be appointed by the NERC PC leadership for a two-year term.  The vice chair 
should be available to succeed to the chair. 

 
The Operating Committee representatives are appointed by the chair of the Operating Committee. 
Representation on this Subcommittee follows established PC guidelines for representatives. 

 
Subcommittee members are appointed by their Region or electric industry sector for two-year terms, 
without limit to the number of terms. Any Region or electric industry sector may name an alternate 
representative(s) who may attend RAS meetings. 

 
Any member category as defined above that does not provide a representative in a timely fashion is 
requested to formally decline its invitation to participate in the subcommittee in writing to the chair of the 
RAS. 

 
Reporting 
The RAS will report to the PC for the completion of work associated with the scope items outlined above, 
and final work products of the RAS will be reviewed and considered by the PC and or the NERC Board of 
Trustees. The RAS chair will periodically apprise the PC, Operating Committee, and Board of Trustees, as 
required, on the subcommittee’s activities, assignments, and recommendations. 

 
  

https://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERS_Measure_6_Forward_Tech_Brief_03292018_Final.pdf
https://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERS_Forward_Measures_124_Tech_Brief_03292018_Final.pdf
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Membership 
The subcommittee is comprised of the following: 

• Chair  
• Vice chair 
• One representative and one alternate from each Regional Entity – at least one of which must be 

Regional Entity staff (May also be the chair or vice-chair). 
• One representative and one alternate from each Assessment Area that is not a Region 
• At least two representatives from the NERC Operating Committee 
• One member-at-large from Canada 
• At least one representative from each sector listed below: 

o Investor-Owned Utilities 
o Areas where there are no organized markets 

• Additional members can be added: 
o At the request of the PC  sector representatives, or 
o As requested by Regional Entity or Assessment Area staff, and upon approval by the NERC staff 

coordinator 
• NERC staff coordinator(s) 
• Liaison members include, but not limited to: 

o Federal Energy Regulatory Commission (FERC) 
o United States Department of Energy (DOE) 
o National Energy Board, Canada 

 
Additional guest participation of industry experts may be requested to support RAS activities. 

 
Order of Business 
In general, the desired, normal tone of RAS business is to strive for constructive technically sound solutions 
which also achieve consensus. On the relatively few occasions where desired outcome cannot be achieved, 
the RAS will defer to the PC to settle the issue. If strong minority opinions develop, those opinions may be 
documented as desired by the minority and forwarded to the RAS Chair and PC Chair for future meeting 
consideration. 

 
NERC staff advice should be about what the ERO needs to be successful. The above normal tone of the RAS 
to seek a technically sound consensus is very important. NERC staff and RAS observers are also expected to 
strive for constructive technically sound solutions and seek consensus. 

 
Meetings 
Four to six open meetings per year, or as needed. 



 
 
 
 
 
 
 

Reliability Assessment Subcommittee Scope 
June 2018September 2015  

 
Purpose 
The Reliability Assessment Subcommittee (RAS) reviews, assesses, and reports on the overall reliability 
(adequacy and security) impacting the of bulk power systems, both existing and as planned. Those reviews 
and assessments verify that each Assessment Area1 conforms to its own planning criteria, guides, and the 
applicable NERC Reliability Standards. Further guidance for any reliability assessment is provided in the 
NERC Rules of Procedure: Section 800.2 

 
In addition to supporting the peer review process for NERC’s reliability assessments, the RAS will also 
provide input and guidance on the development of assessment data collections forms.rfrom. Specifically, 
the RAS will serve as a platform for collaborative enhancements of current data collection processes to 
improve the accuracy, consistency, transparency, and efficiency of NERC’s reliability assessments. This effort 
will involve collaboration with the U.S. Department of Energy’s (DOE’s) Energy Information Administration 
(EIA) and other governmental agencies with a goal of reducing duplicative reporting while promoting 
consistent data definitions. 

 
Scope of Activities 

1. Evaluate bulk power systems’ conformance to respective Assessment Area planning criteria and 
guides, along with pertinent NERC Reliability Standards over the assessment period. 

2. Support the annual review the of each Assessment Area’s long-term and short-term 
resource adequacy plans.  This includes: 

a. Identifying and monitoringProviding Providing the key issues, risks, and 
uncertainties that may impact or have the potential to impact bulk power system 
reliability; 

b. Coordinating Ttimely submittals ofing Timely submitting Assessment Area narratives 
and responses to questions developed by NERC with support from the RAS. 

3. Address and resolve any potential reliability issues or differences between the subcommittee’s 
assessment and thethatatthat assessment area’s internal or interregional reliability 
assessment(s). Report any unresolved issues or differences to the NERC Planning Committee 
(PC).). 

4. Upon request of the Planning Committee (PC) or Operating Committee, conduct special 
reliability assessments, as conditions warrant (in addition to those defined above). Present 
results and findings to the PC, Planning Committee, Operating Committee, and others as 
appropriate. 

 
5. Support probabilistic assessments based on GTRPMTF recommendations. 
Coordinate the development of probabilistic metric results by Assessment Area. 
 

 
1 Based on existing ISO/RTO footprints; otherwise, based on individual Planning Coordinator or group of Planning Coordinators. NERC collects 

data for seasonal and long-term assessments based on these footprints that align with how the system is planned and operated. 
2 NERC Rules of Procedure. 
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6.5. Facilitate data collection efforts of the Regional Entities and stakeholders for NERC’s reliability 
assessments and identify and propose recommendations for improved RAS data collection efforts. 

7.6. Seek feedback on any new data definitions approved by the PC and provide recommendations to 
the PC for consideration. 

8.7. Develop recommendations for new data development and presentation options in NERC’s reliability 
assessments. 

8. Collaborate with EIA to promote efficiency, consistent data definitions, eliminate duplicative data 
collection, and improve overall data quality, including, but not limited to: Forms EIA-411, EIA-860, 
and EIA-860M. 

9. Coordinate review of assigned Essential Reliability Services forward looking measures with the 
applicable reporting entities for inclusion in NERC’s assessments.  

a. ERS Framework Measure 6: Forward-Looking Net Demand Ramping Variability 
b.  ERS Framework Measures 1,2, and 4: Forward Looking Frequency Analysis 

10. Establish working groups, as required, to support analysis and work products.  
9.  

 
Working Groups  
Working groups report to the RAS. Working group’s’ scope, objectives and , duration, deliverables, and 
other related documents will be endorsed by the RAS for approval in accordance with the PC 
charter.Working groups may include, but not be limited to, the following:  

• Probability Assessment Working Group (PAWG) 
 
Representation 
The RAS subcommittee chair and vice chair will be appointed by the chair of the NERC PC leadershipPlanning 
Committee for aone two-year term.  The vice chair should be available to succeed to the chair. 

 
The Operating Committee representatives are appointed by the chair of the Operating Committee. 
Representation on this Subcommittee follows established PC Planning Committee guidelines for 
representatives. 

 
Subcommittee members are appointed by their Region or electric industry sector for two-year terms, 
without limit to the number of terms. Any Region or electric industry sector may name an alternate 
representative(s) who may attend RAS meetings. 

 
Any member category as defined above that does not provide a representative in a timely fashion is 
requested to formally decline its invitation to participate in the subcommittee in writing to the chair of the 
RAS.PCPC.PCPlanning Committee. 

 
Reporting 
The RAS will report to the PC Planning Committee for the completion of work associated with the scope 
items outlined above, and final work products of the RAS will be reviewed and considered by the PC 
Planning Committee and or the NERC Board of Trustees. The RAS chair will periodically apprise the 
PCPCPCPCPlanning Committee, Operating Committee, and Board of Trustees, as required, on the 
subcommittee’s activities, assignments, and recommendations. 

 
  

Formatted: Not Highlight

Commented [BEM7]: Should this be footnoted to 
reference the appropriate NERC report, in order to tie the 
work directly to that as referenced?  Wouldn’t want this to 
be confused with other services as this moves on.   

Formatted: Not Highlight

Formatted

Formatted: Not Highlight

Formatted: Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Commented [WP8]: I don’t think we should cite 
examples of working groups because the number and 
names can change over time. 

Formatted: List Paragraph, Right:  0.74", Space Before: 
0 pt, Bulleted + Level: 1 + Aligned at:  1.4" + Indent at: 
1.65", Tab stops:  1.15", Left

Formatted: Condensed by  0.25 pt

Commented [BEM9]: Where does this come from?  
Certainly could agree to reporting to the PC, but wouldn’t 
this be best handled by the RAS leadership? 

https://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERS_Measure_6_Forward_Tech_Brief_03292018_Final.pdf
https://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERS_Forward_Measures_124_Tech_Brief_03292018_Final.pdf


Reliability Assessment Subcommittee – Scope 3 

 

 

Membership 
The subcommittee is comprised of the following: 

• Chair  
• Chair Chair (limited to Regional Entity representative) 
• Vice chair 
• One representative and one alternate from each Regional Entity – at least one of which must be 

Regional Entity staff (May also be the chair or vice-chair).).).. 
• One representative and one alternate from each Assessment Area that is not a Region 
• At least two representatives from the NERC Operating Committee 
• One member-at-large representing from Canada 
• At least one representative from each sector listed below: 

o Investor-Owned Utilities 
o Areas where there are no organized markets 
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• Additional members can be added: 
o At the request of the PC Planning Committee sector representatives, or 
o As requested by Regional Entity or Assessment Area staff, and upon approval by the NERC staff 

coordinator 
• NERC staff coordinator(s) 
• Liaison members include, but not limited to: 

o Federal Energy Regulatory Commission (FERC) 
o United States Department of Energy (DOE) 
o National Energy Board, Canada 

 
Additional guest participation of industry experts may be requested to support RAS activities. 

 
Order of Business 
In general, the desired, normal tone of RAS business is to strive for constructive technically sound solutions 
which also achieve consensus. On the relatively few occasions where that desired outcome cannot be 
achieved, the RAS will defer to a vote by the PC Planning Committee to settle the issue. If strong minority 
opinions develop, those opinions may be documented as desired by the minority and forwarded to the RAS 
Chair and PC Chair for future meeting consideration. 

 
NERC staff advice should be about what the ERO needs to be successful. The above normal tone of the RAS 
to seek a technically sound consensus is very important. NERC staff and RAS observersbservers are also 
expected to strive for constructive technically sound solutions and seek consensus. 

 
Meetings 
Four to six open meetings per year, or as needed. 
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Agenda Item 5.c 
PC Meeting 
June 5, 2018 

 
Misoperation Information Data Analysis System (MIDAS) Working Group Approval 

 
 
Action 
Approve MIDASWG 
 
Background 
Since 2016 NERC has been collecting Misoperations data per the associated Rules of Procedure 
Section 1600 Data Request. Due to this data being previously collected at a Regional level it was 
determined at that time that a set of Data Reporting Instructions (DRI), and a working group, 
were not necessary. 
 
Following analysis of numerous types of industry outreach in 2017 performed by the Regions it 
was discovered that reporting practices for Misoperations vary more than anticipated, not only 
between Regions but within them as well. Therefore it was determined that the creation of a 
DRI would be highly beneficial to the ERO for increased consistency and quality of the reported 
data within the MIDAS system. Additionally several members of the industry have requested 
the consideration of additional analysis of Misoperations.  
 
In order to be consistent with other data reporting applications and ensure the quality of the 
MIDAS DRI it is proposed that a MIDASWG be approved to allow for industry subject matter 
expert involvement. It is recommended that the MIDASWG report through the Performance 
Analysis Subcommittee (PAS) within the Planning Committee hierarchy since the group’s 
primary goal is creation and maintenance of the DRI for the MIDAS database. Reporting 
through PAS will facilitate consistency with the other data reporting working groups under PAS. 
The MIDASWG will also interface with and update the NERC System Protection and Control 
Subcommittee (SPCS) for matters requiring their subject matter expertise. Participation by 
members of the SPCS for the MIDASWG will also be solicited. 
 
Summary 
NERC has collected misoperation’s data since 2016 under the authority of a section 1600 data 
request. It is now apparent that more consistency is needed in the reporting of this data, and 
increased industry subject matter expertise is desired. Therefore a MIDASWG is proposed to 
allow for increased participation of subject matter experts and to develop consistent data 
reporting instructions.  



 

 

Misoperation Information Data Analysis 
System Working Group (MIDASWG) Scope 
 
Purpose 
The purpose of the Misoperation Information Data Analysis System Working Group (MIDASWG) is to 
implement a uniform approach to reporting and measuring protection system Misoperation data. To meet 
this purpose, the MIDASWG makes recommendations on four key subjects: 

1. The type of protection system Misoperation data that Transmission Owners (TOs), Generator 
Owners (GOs), and Distribution Providers (DPs) report to NERC; 

2. A single process for collecting such data that avoids duplication of effort; 

3. Protection system Misoperation occurrence metrics that are calculated from the reported data; 
and 

4. Guidelines for release of data and metrics. 
 
Activities 

1. Support data validation reviews and MIDAS manual updates. 

2. Support NERC staff in the training of TOs, GOs, DPs, and Regional Entity coordinators. 

3. Support NERC staff coordination with TOs, GOs, DPs, and Regional Entity reviews, as necessary. 

4. Maintain a process for soliciting and evaluating MIDAS changes and recommend selected 
improvements, such as changes to definitions, metrics, etc. 

5. Maintain NERC public reports. Provide inputs and recommendations to NERC staff on draft public 
reports. 

6. Develop a process for conducting quality control reviews of historically submitted MIDAS data. 

7. Develop special analysis reports of MIDAS data. 
 
Membership 
The MIDASWG will have the 12 members comprised of the following: 

• Three (3) members from three of the eight Regional Entities; 

• One protection system subject matter expert from each NERC region for a total of eight (8) 
Functional Entity members;  

• One to three SPCS members; and 

• NERC staff coordinator(s). 
 
 



 

Transmission Availability Data System Working Group Scope  2 

 
The working group chair and vice chair are appointed by the chair of the NERC PAS for one two-year term. 
The MIDASWG vice chair should be available as necessary to represent the chair at PAS meetings and 
succeed to the chair. 
 
Order of Business 
In general, the desired, normal tone of MIDASWG business is to strive to develop technically sound solutions 
using constructive methods that achieve general consensus. In situations where the desired outcome does 
not reach consensus, the MIDASWG will defer to a vote by the PAS or SPCS, dependent on the matter being 
discussed, providing recommendations and consequences for each alternative to the aforementioned 
subcommittee. 
 
In like manner, observers and NERC staff are expected to adhere to similar approaches, including the 
requirement to strive for constructive technically sound solutions, building consensus, as well as 
documenting alternatives and consequences. 
 
Reporting 
The MIDASWG reports directly to the PAS, coordinating with the SPCS as necessary. Reports and 
recommendations developed by the MIDASWG require approval by the PAS. 
 
Meetings 
Conference calls and meetings to include in-person and webinar/conference call formats, will be held as 
needed. 
 
 
Updated MIDASWG scope approved by the Performance Analysis Subcommittee: mm dd, yyyy 



Agenda Item 6.a 
Planning Committee 
June 6, 2018 

 
Plan for Addressing Reliability Standard and Guideline Recommendations from 

Recent Reliability Assessments 
 
 
Action 
Information 
 
Background 
Two reliability assessments published in 2017 recommended industry and NERC consider potential 
Reliability Standard improvements and/or Reliability Guideline development. The recommendations 
made in each assessment are provided below: 

1. Special Reliability Assessment: Potential Bulk Power System Impacts Due to Severe 
Disruptions on the Natural Gas System:1 NERC, with industry’s support, should enhance its 
Reliability Guidelines and/or Standards as necessary to include additional planning and 
operating requirements for analyzing disruptions to the natural gas infrastructure and their 
impacts on the reliable operation of the bulk power system (BPS). The standards should 
include developing and deploying mitigation plans to address reliability risks caused by 
outages of significant natural gas infrastructure.  

2. 2017 Long-Term Reliability Assessment (LTRA):2 NERC should conduct a comprehensive 
evaluation of its Reliability Standards to ensure compatibility with nonsynchronous and 
distributed energy resources as well as for completeness related to essential reliability 
services, generator performance, system protection, and control, and balancing functions.  

 
Status 
PC Chair updated the NERC Board on PC establishment of an advisory group to support determining 
an action plan to address Natural Gas Disruptions report recommendations. NERC staff and the 
advisory group have organized a workshop for July 10 to discuss the key findings and 
recommendations with stakeholders. The workshop will include panels involving subject matter 
experts from the electric power and natural gas industries. The draft agenda is attached.  

                                                      
1 http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_SPOD_11142017_Final.pdf  
2 http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_12132017_Final.pdf  

http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_SPOD_11142017_Final.pdf
http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_12132017_Final.pdf
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Conference and Workshop  

 
Gas Infrastructure Risk and 

Associated 
Recommendations   

 

July 10, 2018 | NERC Atlanta Headquarters  

NERC  
TECHNICAL  
WORKSHOP 



 
NERC will be conducting a technical workshop in Atlanta, Georgia on July 10, 2018 from 8:00 am 
until 2:00 pm.  The purpose of the workshop is to discuss the recent NERC key findings and 
recommendations in recent reports with a particular emphasis on NERC’s report titled Special 
Reliability Assessment:  Potential Bulk Power System Impacts Due to Severe Disruption on the 
Natural Gas System.  Panels will discuss the developments since the report and work toward 
developing solution sets around NERC recommendations.

 
 Key focus areas will include: 

1. Current Status and Background Power Plant Modeling 

2. Natural Gas Paradigm  

3. RTO Perspectives 

4. Potential Solutions and Discussions  

  

 
7:30 – 8:00 Registration & Breakfast 

8:00 – 8:15 Opening Remarks & Welcome 
    Jim Robb, President and Chief Executive Officer, NERC 
                            Thomas Coleman, Director, Reliability Assessments, NERC 

8:15 – 9:30 Session 1:  Current Status and Background 
As the electric generation portfolio has experienced a significant shift toward more 
natural gas resources and less coal and nuclear, planning for the future resource 
mix has become ever more important.  In addition to resource adequacy, fuel 
assurance helps support grid reliability and resilience.  This panel will highlight 
some of the studies and work completed by EIPC, ERAG, and WECC in regards to 
natural gas infrastructure and evaluating fuel assurance associated with this 
paradigm shift. 

   David Whitely, EIPC 
 Jeff Mitchell, ERAG 
 Melanie Fry, WECC 
Moderator: Thomas Coleman 

  

Conference Overview 

Schedule of Events 

Tuesday, July 10, 2018 



9:30 – 10:45   Session 2: Natural Gas Paradigm 
The Aliso Canyon outage in Southern California underscored the increased 
reliance on natural gas for electric generation as well as the risks associated 
with potential outages of natural gas infrastructure.  NERC developed a report 
titled Potential Impacts of Severe Disruptions to the Natural Gas System which 
provided recommendations directed toward system planners, policy makers, and 
regulators.  This report analyzed some of the potential effects of increased 
natural gas fired generation outages associated with natural gas infrastructure 
outages and evaluated these potential events against system stability.  Since the 
Aliso Canyon outage, PHMSA has adopted an interim rule which is intended to 
provide additional reliability around existing storage facilities.  Additionally, 
representatives from natural gas trade organizations as well as pipeline 
operators and other natural gas industry experts have provided NERC with 
valuable insight on the construct of the natural gas industry and how the two 
industries can best align themselves for electric reliability. This panel will provide 
a background on the natural gas construct, safety rules around natural gas 
infrastructure, and operating procedures of natural gas pipelines.  
Representatives from PHMSA, AGA, API, and Kinder Morgan. 
  
 Byron Coy, PHMSA 
 Todd Snitchler, API 
 Kimberly Denbow, AGA 
Moderator: Noman Williams 

10:45 –11:00 Break  

11:00 – 12:15 Session 3:  RTO Perspectives 
Market constructs have a different set of circumstances than vertically integrated 
utilities.  In a market construct firm transportation does not have the same 
prevalence as is typically seen with the vertically integrated utilities.  Pay for 
Performance programs within various market constructs have provided for 
additional assuredness of fuel supply in many cases, yet still largely lags behind the 
level at vertically integrated utilities.  It is important for planning processes to be 
in place to account for loss of fuel due to lack of firm transportation, storage, or 
other reasons.  This panel will provide insight into how vertically integrated utilities 
plan for loss of natural gas versus how ISO/RTOs plan.  Similarly the panel will 
discuss potential recommendations for additional fuel assuredness around natural 
gas. 
 Brian Fitzpatrick, PJM 
 Peter Brandien, ISONE 
 Lynn Hecker/Patrick Brown, MISO 
Moderator: Steve Naumann 

12:15 – 1:15 Lunch 
  



1:15-2:30 Session 4:  Potential Solutions and Discussions 
NERC, in conjunction with its Planning Committee, has formed an advisory group 
to evaluate the NERC recommendations associated with the Potential Impacts of 
Severe Disruptions to the Natural Gas System Report.  Among the directives under 
consideration are to enhance the existing TPL-001-4 Standard to require detailed 
Planning Studies taking into account the loss of natural gas infrastructure and 
demonstration of steps to be taken in the event of a loss of natural gas 
infrastructure. Another alternative would be to develop an industry guideline 
detailing requisite steps in regards to planning for the potential loss of natural 
gas infrastructure.  This panel will discuss these, in addition to other potential 
solution sets. 
 Howard Gugel, NERC 
 David Devereaux, IESO – NERC Operating Resources Subcommittee 
 Brian Evans-Mongeon, Utility Services – NERC Planning Committee 
Moderator: John Moura 
  

              2:30 Adjourn 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Agenda Item 6.d 
Planning Committee 
December 12, 2017 

 
NERC Modeling Improvements Initiative Update Technical Report 

 
Action 
Informational 
 
Background 
NERC has increased focus on improving the state of modeling and modeling practices, 
particularly for interconnection-wide modeling and long-term planning studies. The NERC 
System Analysis and Modeling Subcommittee (SAMS) has been involved with the development 
and review of many of these activities. NERC developed, and NERC SAMS reviewed and 
approved, the technical report titled NERC Modeling Improvements Initiative Update, which 
provides an overview of these activities. Topics to be covered in this presentation include: 

• Interconnection-wide powerflow and dynamics case quality assessments 

• MOD-032 Designee engagement 

• List of acceptable dynamic models 

• Modeling notifications 

• SAMS task force efforts 
 
Summary 
Leave Blank for meeting participant notes 



Agenda Item 6.e 
Planning Committee 
March 7, 2018 

 
Special Reliability Assessment on Accelerated Generation Retirements  

 
Action 
Discussion 
 
Background 
In May 2017, NERC solicited policy input from stakeholders on future special reliability 
assessments and discussed topics with the Member Representatives Committee (MRC). NERC 
proposed conducting an assessment of the potential impacts on Bulk-Power System reliability 
that could be caused by accelerated retirements of large amounts of coal-fired and nuclear 
generation resources. The assessment topic was selected to align with the work of the 
Reliability Issues Steering Committee (RISC) and other NERC reliability assessments. 
 
NERC is conducting a two-part assessment: 

• Part I: Review regional processes for managing reliability impacts of generation 
retirements, identify potential issues, and develop recommendations for NERC, 
policymakers, and industry stakeholders. Part I will be based on published regional 
planning processes and narrative input provided by Regional Entities and NERC 
assessment areas in April 2018. 

• Part II: Analyze reserve margins and entity planning studies in areas of interest to 
examine the potential effect of accelerated generation retirements on Bulk-Power 
System reliability during various conditions such as system events (N-1 planning 
contingencies), generator fuel-supply contingencies, and extreme weather conditions. 
System studies are being performed in partnership with participating utilities and RTOs.  

 
NERC Staff worked with ERO-RAPA to develop the assessment scope and solicited feedback 
from RAS and PC in December 2017. In January 2018, NERC Staff engaged industry participants 
including PSE&G, Exelon, ReliabilityFirst, PJM, Texas RE, and ERCOT. 
 
Status 
NERC staff and participating entities have gathered information and performed system studies 
and analysis to support the assessment, and are reviewing preliminary results. The following 
key development activities have occurred: 

• Participants discussed entity planning study scopes and updates in a web meeting in 
March, and met in-person in April to review preliminary results 

• NERC Staff completed preliminary reserve margin for retirement scenarios and is 
preparing to review with RAS 

• Regional Entities provided inputs for Part I in April; NERC staff is developing a draft 
narrative for review with RAS and ERO-RAPA 

 
 
 
 
 



Next Steps   
A draft report is in development; NERC Staff anticipates providing the report to RAS and ERO-
RAPA for review in June. NERC staff will coordinate for with PC leadership for PC review 
following RAS input.  
 
Summary 
Leave Blank for meeting participant notes 
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	Ritz-Carlton New Orleans
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	ii. PC Strategic Planning Meeting Report
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	(1) SAMS leadership succession
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	i. Geomagnetic Disturbance Task Force (GMDTF) – Ian Grant 
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	a. Power Plant Model and Verification Testing Guideline – Approve – Ryan Quint
	b. Power Plant Model Verification for Inverter-Based Resources – Authorization to Post – Ryan Quint
	5. Items for Approval, Endorsement, or Acceptance*
	a. NERC Rules of Procedure Section 1600 Data Request for Geomagnetic Disturbance Data – Endorse – Ian Grant
	b. RAS Scope Amendment – Approve – Tim Fryfogle
	c. Establishment of a Misoperations Information Data Analysis System (MIDAS) Working Group – Approve – Paul Kure
	6. Discussion Topics– Information* 
	a. Update on Action Plan for Addressing Assessment Report Recommendations – Noman Williams / Thomas Coleman
	b. Discuss RISC Report Elements and Prioritization in PC Work Plans – Brian Evans-Mongeon / John Moura
	c. Discuss PC Activities for Distributed Energy Resource (DER) Impacts – Brian Evans-Mongeon / John Moura
	d. NERC Modeling Improvements Initiative Update Report – Ryan Quint
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	ii. Follow up on DER Impacts to UFLS/UVLS Programs (December 2017 Agenda Item 7.a)
	iii. What can PC leadership do to improve how we solicit input from PC members on issues and initiatives?  
	7. Closing Remarks – Brian Evans-Mongeon
	8. Adjournment
	9. Future In-person Meetings
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	Item 2.d_Background_prob_assessment_report
	Agenda Item 2.d
	Planning Committee
	June 5, 2018
	Probabilistic Adequacy and Measures Technical Reference Report
	Action
	Approve
	Background
	The Planning Committee (PC) work plan assigned the NERC Probabilistic Assessment Working Group (PAWG) with the task of reporting on industry on use of probabilistic studies and developing recommendations for application in assessing emerging reliability risks. The attached report is based on results of a NERC industry survey and information gathered from NERC Regions and Assessment Areas. 
	The PC reviewed the draft report March 7 – March 21, 2018. Comments and responses are provided in the attached comment report. Following commenting, PAWG revised the report, and reviewed the changes with the Reliability Assessment Subcommittee (RAS). 
	PAWG and RAS provide the attached report to the PC for approval.
	Summary
	Leave Blank for meeting participant notes

	Item 2_d_comments_pawg
	PAWG Report

	Item 4.a_Background_PPMV for Synch Mach
	Agenda Item 4.a
	Planning Committee
	December 12, 2017
	Reliability Guideline: Power Plant Model Verification and Testing for Synchronous Machines
	Action
	Final Approval for Publication
	Background
	The Power Plant Modeling and Verification Task Force (PPMVTF), which reports to the System Analysis and Modeling Subcommittee (SAMS), developed the proposed Reliability Guideline as specified in the PC Work Plan. The guideline was posted for industry comment, and received over 250 comments. The PPMVTF has addressed all comments, as provided in the comment matrix. The PPMVTF is seeking final approval to publish the Reliability Guideline: Power Plant Model Verification and Testing for Synchronous Machines according to the PC reliability guidelines process.  
	The development and verification of accurate steady-state and dynamic models that accurately represent the equipment installed in the field is a critical component of planning and operating the bulk power system (BPS). The guideline covers an array of testing considerations, actual testing procedures, and how those tests help derive or verify the model parameters, as related to MOD-025-2, MOD-026-1, and MOD-027-1. The guideline describes tests that may or may not need to be performed, depending on specific situations for each generating facility. In addition to the dynamic model verification processes, the inter-related aspects of generator protection coordination (PRC-019-2) and generator capability testing (MOD-025-2) are considered in the guideline to provide necessary guidance on these activities.
	The guideline primarily applies to Generator Owners, Generator Operators, Planning Coordinators, Transmission Planners, Transmission Operators, and Reliability Coordinators.
	Proposed motion language: I move for the NERC Planning Committee to approve the Reliability Guideline: Power Plant Model Verification and Testing for Synchronous Machines, with final formatting and Publications edits.
	Summary
	Leave Blank for meeting participant notes

	Item 4_a_Comment_Matrix_PPMVT_Feb_28_2018
	Formatted

	Item 4.b_Background_PPMV IBR
	Agenda Item 4.b
	Planning Committee
	December 12, 2017
	Reliability Guideline: Power Plant Model Verification for Inverter-Based Resources
	Action
	Authorize Posting
	Background
	The Power Plant Modeling and Verification Task Force (PPMVTF), which reports to the System Analysis and Modeling Subcommittee (SAMS), developed the proposed Reliability Guideline as specified in the PC Work Plan. The PPMVTF is seeking authorization to post the draft guideline for stakeholder comments according to the PC reliability guidelines process.  
	This guideline provides recommended practices related to verification testing, disturbance-based model verification using actual grid disturbances, and modeling practices that should be considered for inverter-based resources. The guideline is intended to support industry in their efforts related to testing and verification for NERC Reliability Standards MOD-025-2, MOD-026-1, and MOD-027-1. It primarily applies to Generator Owners, Generator Operators, Planning Coordinators, Transmission Planners, Transmission Operators, Reliability Coordinators, testing engineers, and other applicable subject matter experts related to NERC MOD standards pertaining to model verification and capability testing. 
	Proposed motion language: I move for the NERC Planning Committee to authorize posting the Reliability Guideline: Power Plant Model Verification for Inverter-Based Resources for 45-day comment period as presented.
	Summary
	Leave Blank for meeting participant notes

	Item 5.a_Background_GMD_Data_Request_may_22_2018
	Agenda Item 5.a
	PC Meeting
	June 5, 2018
	Geomagnetic Disturbance Data Request
	Action
	Endorse and forward to NERC Board for approval
	Background
	On September 22, 2016, the Federal Energy Regulatory Commission (FERC) issued Order No. 830 approving Reliability Standard TPL-007-1 ( Transmission System Planned Performance for Geomagnetic Disturbance Events. In the Order, FERC also directed NERC, pursuant to Section 1600 of the NERC Rules of Procedure, to collect geomagnetically-induced current (GIC) monitoring and magnetometer data from U.S. registered entities for the period beginning May 2013, including both data existing as of the date of the Order and new data going forward (P. 89). Furthermore, FERC directed that NERC should make the collected GIC and magnetometer data available to support ongoing research and analysis of GMD risk (P. 89). The data are intended to promote greater understanding of GMD events and their potential impacts to the reliable operation of the Bulk-Power System. For example, measured GIC and magnetometer data can help validate various models used in calculating GICs and assessing their impacts in power systems.
	NERC and the GMD Task Force developed a draft Section 1600 Data Request to meet the directives in Order No. 830. Following PC authorization, the data request was posted for comments February 7 – March 26, 2018. NERC Staff and the GMDTF reviewed comments from the 30 stakeholders that responded, developed revisions to address the technical issues presented. These revisions include:
	 Clarified responsibilities for NERC to establish specific data collection periods and inform reporting entities
	 Clarified that reporting entities do not need to report data that is publicly available, consistent with FERC Order No. 830. 
	 Added technical details recommended by stakeholders to the data request attachment
	 Made technical and editorial changes to promote consistency in reporting and conform align conventions used by researchers where possible
	NERC Staff and the GMDTF discussed concerns from some commenters with making GIC monitor location (latitude and longitude) publicly available. The data request was not substantively changed, and includes the following provisions:
	 Reporting Entities that believe their data is confidential are requested to provide explanatory information to NERC
	 NERC will make a determination as indicated in Order No. 830 P. 95 and treat data accordingly
	NERC legal agrees with the provisions in the data request to meet the Order No. 830 directives, and believes these are consistent with the definitions of Confidential Information contained in NERC RoP Section 1501. Further, location data requested is to be reported provides on general location information (nearest tenth of degree, or five to 7 miles)  
	The GMDTF supports the technical content of the GMD Data Request and recommends PC endorsement. Pending PC endorsement, the GMD Data Request will be provided to the NERC Board for approval (target August Board meeting).
	Click here for the GMD Data Request (Clean)
	Click here for the GMD Data Request (Redline)
	Click here for the Consideration of Comments  
	Recommended motion: I move to endorse the NERC Rules of Procedure Section 1600 Data Request for geomagnetic disturbance data as presented.
	Summary: (left blank for your notations)

	Item 5.b_Background_RAS_Scope
	Agenda Item 5.b
	Planning Committee
	June 6, 2018
	Reliability Assessment Subcommittee Scope
	Action
	Approve the revised scope developed by the Reliability Assessment Subcommittee (RAS) 
	Background
	The RAS completed a review of the subcommittee scope in accordance with the Planning Committee charter and developed revisions and updates. The changes include:
	 Added language to coordinate review of assigned Essential Reliability Services forward looking measures with the applicable reporting entities for inclusion in NERC’s assessments.
	 Changed the requirement that if a member does not provide a representative in a timely fashion they must  decline the invitation in writing to:
	 from the “PC” chair 
	 to the “RAS” chair
	 Updated the membership requirements by adding a representative and an alternate for each assessment area that is not a Region.
	 Added language allowing the RAS to form working groups, and requiring working groups to report to the RAS.
	 Removed language that limit the RAS chair to being a Regional representative
	 Removed language regarding the support of the Generation and Transmission Reliability Planning Models Task Force (GTRPMTF) recommendations.
	Proposed motion language, if applicable:  I move to approve the Reliability Assessment Subcommittee scope as presented.
	Summary
	Leave Blank for meeting participant notes
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	Item 5.b_RAS_Scope_Final
	Reliability Assessment Subcommittee Scope
	June 2018
	Purpose
	The Reliability Assessment Subcommittee (RAS) reviews, assesses, and reports on the overall reliability (adequacy and security) impacting the bulk power systems, both existing and as planned. Those reviews and assessments verify that each Assessment Area1 conforms to its own planning criteria, guides, and the applicable NERC Reliability Standards. Further guidance for any reliability assessment is provided in the NERC Rules of Procedure: Section 800.2
	In addition to supporting the peer review process for NERC’s reliability assessments, the RAS will also provide input and guidance on the development of assessment data collections forms. Specifically, the RAS will serve as a platform for collaborative enhancements of current data collection processes to improve the accuracy, consistency, transparency, and efficiency of NERC’s reliability assessments. This effort will involve collaboration with the U.S. Department of Energy’s (DOE’s) Energy Information Administration (EIA) and other governmental agencies with a goal of reducing duplicative reporting while promoting consistent data definitions.
	Scope of Activities
	1. Evaluate bulk power systems’ conformance to respective Assessment Area planning criteria and guides, along with pertinent NERC Reliability Standards over the assessment period.
	2. Support the annual review of each Assessment Area’s long-term and short-term resource adequacy plans.  This includes:
	a. Identifying and monitor the key issues, risks, and uncertainties that may impact or have the potential to impact bulk power system reliability;
	b. Coordinating timely submittals of Assessment Area narratives and responses to questions developed by NERC with support from the RAS.
	3. Address and resolve any potential reliability issues or differences between the subcommittee’s assessment and the assessment area’s internal or interregional reliability assessment(s). Report any unresolved issues or differences to the NERC Planning Committee (PC).
	4. Upon request of the PC or Operating Committee, conduct special reliability assessments, as conditions warrant (in addition to those defined above). Present results and findings to the PC, Operating Committee, and others as appropriate.
	1 Based on existing ISO/RTO footprints; otherwise, based on individual Planning Coordinator or group of Planning Coordinators. NERC collects data for seasonal and long-term assessments based on these footprints that align with how the system is planned and operated.
	2 NERC Rules of Procedure.
	5. Facilitate data collection efforts of the Regional Entities and stakeholders for NERC’s reliability assessments and identify and propose recommendations for improved RAS data collection efforts.
	6. Seek feedback on any new data definitions approved by the PC and provide recommendations to the PC for consideration.
	7. Develop recommendations for new data development and presentation options in NERC’s reliability assessments.
	8. Collaborate with EIA to promote efficiency, consistent data definitions, eliminate duplicative data collection, and improve overall data quality, including, but not limited to: Forms EIA-411, EIA-860, and EIA-860M.
	9. Coordinate review of assigned Essential Reliability Services forward looking measures with the applicable reporting entities for inclusion in NERC’s assessments. 
	a. ERS Framework Measure 6: Forward-Looking Net Demand Ramping Variability
	b. ERS Framework Measures 1,2, and 4: Forward Looking Frequency Analysis
	10. Establish working groups, as required, to support analysis and work products. 
	Working Groups 
	Working groups report to the RAS. Working group’s scope, objectives, duration, deliverables, and other related documents will be endorsed by the RAS for approval in accordance with the PC charter. 
	Representation
	The RAS chair and vice chair will be appointed by the NERC PC leadership for a two-year term.  The vice chair should be available to succeed to the chair.
	The Operating Committee representatives are appointed by the chair of the Operating Committee. Representation on this Subcommittee follows established PC guidelines for representatives.
	Subcommittee members are appointed by their Region or electric industry sector for two-year terms, without limit to the number of terms. Any Region or electric industry sector may name an alternate representative(s) who may attend RAS meetings.
	Any member category as defined above that does not provide a representative in a timely fashion is requested to formally decline its invitation to participate in the subcommittee in writing to the chair of the RAS.
	Reporting
	The RAS will report to the PC for the completion of work associated with the scope items outlined above, and final work products of the RAS will be reviewed and considered by the PC and or the NERC Board of Trustees. The RAS chair will periodically apprise the PC, Operating Committee, and Board of Trustees, as required, on the subcommittee’s activities, assignments, and recommendations.
	Membership
	The subcommittee is comprised of the following:
	 Chair 
	 Vice chair
	 One representative and one alternate from each Regional Entity – at least one of which must be Regional Entity staff (May also be the chair or vice-chair).
	 One representative and one alternate from each Assessment Area that is not a Region
	 At least two representatives from the NERC Operating Committee
	 One member-at-large from Canada
	 At least one representative from each sector listed below:
	o Investor-Owned Utilities
	o Areas where there are no organized markets
	 Additional members can be added:
	o At the request of the PC  sector representatives, or
	o As requested by Regional Entity or Assessment Area staff, and upon approval by the NERC staff coordinator
	 NERC staff coordinator(s)
	 Liaison members include, but not limited to:
	o Federal Energy Regulatory Commission (FERC)
	o United States Department of Energy (DOE)
	o National Energy Board, Canada
	Additional guest participation of industry experts may be requested to support RAS activities.
	Order of Business
	In general, the desired, normal tone of RAS business is to strive for constructive technically sound solutions which also achieve consensus. On the relatively few occasions where desired outcome cannot be achieved, the RAS will defer to the PC to settle the issue. If strong minority opinions develop, those opinions may be documented as desired by the minority and forwarded to the RAS Chair and PC Chair for future meeting consideration.
	NERC staff advice should be about what the ERO needs to be successful. The above normal tone of the RAS to seek a technically sound consensus is very important. NERC staff and RAS observers are also expected to strive for constructive technically sound solutions and seek consensus.
	Meetings
	Four to six open meetings per year, or as needed.

	Item 5.b_RAS_Scope_redlined
	Reliability Assessment Subcommittee Scope
	June 2018September 2015 
	Purpose
	The Reliability Assessment Subcommittee (RAS) reviews, assesses, and reports on the overall reliability (adequacy and security) impacting the of bulk power systems, both existing and as planned. Those reviews and assessments verify that each Assessment Area1 conforms to its own planning criteria, guides, and the applicable NERC Reliability Standards. Further guidance for any reliability assessment is provided in the NERC Rules of Procedure: Section 800.2
	In addition to supporting the peer review process for NERC’s reliability assessments, the RAS will also provide input and guidance on the development of assessment data collections forms.rfrom. Specifically, the RAS will serve as a platform for collaborative enhancements of current data collection processes to improve the accuracy, consistency, transparency, and efficiency of NERC’s reliability assessments. This effort will involve collaboration with the U.S. Department of Energy’s (DOE’s) Energy Information Administration (EIA) and other governmental agencies with a goal of reducing duplicative reporting while promoting consistent data definitions.
	Scope of Activities
	1. Evaluate bulk power systems’ conformance to respective Assessment Area planning criteria and guides, along with pertinent NERC Reliability Standards over the assessment period.
	2. Support the annual review the of each Assessment Area’s long-term and short-term resource adequacy plans.  This includes:
	a. Identifying and monitoringProviding Providing the key issues, risks, and uncertainties that may impact or have the potential to impact bulk power system reliability;
	b. Coordinating Ttimely submittals ofing Timely submitting Assessment Area narratives and responses to questions developed by NERC with support from the RAS.
	3. Address and resolve any potential reliability issues or differences between the subcommittee’s assessment and thethatatthat assessment area’s internal or interregional reliability assessment(s). Report any unresolved issues or differences to the NERC Planning Committee (PC).).
	4. Upon request of the Planning Committee (PC) or Operating Committee, conduct special reliability assessments, as conditions warrant (in addition to those defined above). Present results and findings to the PC, Planning Committee, Operating Committee, and others as appropriate.
	Support probabilistic assessments based on GTRPMTF recommendations. Coordinate the development of probabilistic metric results by Assessment Area.
	1 Based on existing ISO/RTO footprints; otherwise, based on individual Planning Coordinator or group of Planning Coordinators. NERC collects data for seasonal and long-term assessments based on these footprints that align with how the system is planned and operated.
	2 NERC Rules of Procedure.
	5. Facilitate data collection efforts of the Regional Entities and stakeholders for NERC’s reliability assessments and identify and propose recommendations for improved RAS data collection efforts.
	6. Seek feedback on any new data definitions approved by the PC and provide recommendations to the PC for consideration.
	7. Develop recommendations for new data development and presentation options in NERC’s reliability assessments.
	8. Collaborate with EIA to promote efficiency, consistent data definitions, eliminate duplicative data collection, and improve overall data quality, including, but not limited to: Forms EIA-411, EIA-860, and EIA-860M.
	9. Coordinate review of assigned Essential Reliability Services forward looking measures with the applicable reporting entities for inclusion in NERC’s assessments. 
	a. ERS Framework Measure 6: Forward-Looking Net Demand Ramping Variability
	b.  ERS Framework Measures 1,2, and 4: Forward Looking Frequency Analysis
	10. Establish working groups, as required, to support analysis and work products. 
	Working Groups 
	Working groups report to the RAS. Working group’s’ scope, objectives and , duration, deliverables, and other related documents will be endorsed by the RAS for approval in accordance with the PC charter.Working groups may include, but not be limited to, the following: 
	 Probability Assessment Working Group (PAWG)
	Representation
	The RAS subcommittee chair and vice chair will be appointed by the chair of the NERC PC leadershipPlanning Committee for aone two-year term.  The vice chair should be available to succeed to the chair.
	The Operating Committee representatives are appointed by the chair of the Operating Committee. Representation on this Subcommittee follows established PC Planning Committee guidelines for representatives.
	Subcommittee members are appointed by their Region or electric industry sector for two-year terms, without limit to the number of terms. Any Region or electric industry sector may name an alternate representative(s) who may attend RAS meetings.
	Any member category as defined above that does not provide a representative in a timely fashion is requested to formally decline its invitation to participate in the subcommittee in writing to the chair of the RAS.PCPC.PCPlanning Committee.
	Reporting
	The RAS will report to the PC Planning Committee for the completion of work associated with the scope items outlined above, and final work products of the RAS will be reviewed and considered by the PC Planning Committee and or the NERC Board of Trustees. The RAS chair will periodically apprise the PCPCPCPCPlanning Committee, Operating Committee, and Board of Trustees, as required, on the subcommittee’s activities, assignments, and recommendations.
	Membership
	The subcommittee is comprised of the following:
	 Chair 
	 Chair Chair (limited to Regional Entity representative)
	 Vice chair
	 One representative and one alternate from each Regional Entity – at least one of which must be Regional Entity staff (May also be the chair or vice-chair).).)..
	 One representative and one alternate from each Assessment Area that is not a Region
	 At least two representatives from the NERC Operating Committee
	 One member-at-large representing from Canada
	 At least one representative from each sector listed below:
	o Investor-Owned Utilities
	o Areas where there are no organized markets
	 Additional members can be added:
	o At the request of the PC Planning Committee sector representatives, or
	o As requested by Regional Entity or Assessment Area staff, and upon approval by the NERC staff coordinator
	 NERC staff coordinator(s)
	 Liaison members include, but not limited to:
	o Federal Energy Regulatory Commission (FERC)
	o United States Department of Energy (DOE)
	o National Energy Board, Canada
	Additional guest participation of industry experts may be requested to support RAS activities.
	Order of Business
	In general, the desired, normal tone of RAS business is to strive for constructive technically sound solutions which also achieve consensus. On the relatively few occasions where that desired outcome cannot be achieved, the RAS will defer to a vote by the PC Planning Committee to settle the issue. If strong minority opinions develop, those opinions may be documented as desired by the minority and forwarded to the RAS Chair and PC Chair for future meeting consideration.
	NERC staff advice should be about what the ERO needs to be successful. The above normal tone of the RAS to seek a technically sound consensus is very important. NERC staff and RAS observersbservers are also expected to strive for constructive technically sound solutions and seek consensus.
	Meetings
	Four to six open meetings per year, or as needed.

	Item 5.c_Background Material MIDASWG pdk mark-up+dkp
	Agenda Item 5.c
	PC Meeting
	June 5, 2018
	Misoperation Information Data Analysis System (MIDAS) Working Group Approval
	Action
	Approve MIDASWG
	Background
	Since 2016 NERC has been collecting Misoperations data per the associated Rules of Procedure Section 1600 Data Request. Due to this data being previously collected at a Regional level it was determined at that time that a set of Data Reporting Instructions (DRI), and a working group, were not necessary.
	Following analysis of numerous types of industry outreach in 2017 performed by the Regions it was discovered that reporting practices for Misoperations vary more than anticipated, not only between Regions but within them as well. Therefore it was determined that the creation of a DRI would be highly beneficial to the ERO for increased consistency and quality of the reported data within the MIDAS system. Additionally several members of the industry have requested the consideration of additional analysis of Misoperations. 
	In order to be consistent with other data reporting applications and ensure the quality of the MIDAS DRI it is proposed that a MIDASWG be approved to allow for industry subject matter expert involvement. It is recommended that the MIDASWG report through the Performance Analysis Subcommittee (PAS) within the Planning Committee hierarchy since the group’s primary goal is creation and maintenance of the DRI for the MIDAS database. Reporting through PAS will facilitate consistency with the other data reporting working groups under PAS. The MIDASWG will also interface with and update the NERC System Protection and Control Subcommittee (SPCS) for matters requiring their subject matter expertise. Participation by members of the SPCS for the MIDASWG will also be solicited.
	Summary
	NERC has collected misoperation’s data since 2016 under the authority of a section 1600 data request. It is now apparent that more consistency is needed in the reporting of this data, and increased industry subject matter expertise is desired. Therefore a MIDASWG is proposed to allow for increased participation of subject matter experts and to develop consistent data reporting instructions. 

	Item 5.c_MIDASWG Scope - DRAFT 20180516
	Misoperation Information Data Analysis System Working Group (MIDASWG) Scope
	Purpose
	The purpose of the Misoperation Information Data Analysis System Working Group (MIDASWG) is to implement a uniform approach to reporting and measuring protection system Misoperation data. To meet this purpose, the MIDASWG makes recommendations on four key subjects:
	1. The type of protection system Misoperation data that Transmission Owners (TOs), Generator Owners (GOs), and Distribution Providers (DPs) report to NERC;
	2. A single process for collecting such data that avoids duplication of effort;
	3. Protection system Misoperation occurrence metrics that are calculated from the reported data; and
	4. Guidelines for release of data and metrics.
	Activities
	1. Support data validation reviews and MIDAS manual updates.
	2. Support NERC staff in the training of TOs, GOs, DPs, and Regional Entity coordinators.
	3. Support NERC staff coordination with TOs, GOs, DPs, and Regional Entity reviews, as necessary.
	4. Maintain a process for soliciting and evaluating MIDAS changes and recommend selected improvements, such as changes to definitions, metrics, etc.
	5. Maintain NERC public reports. Provide inputs and recommendations to NERC staff on draft public reports.
	6. Develop a process for conducting quality control reviews of historically submitted MIDAS data.
	7. Develop special analysis reports of MIDAS data.
	Membership
	The MIDASWG will have the 12 members comprised of the following:
	 Three (3) members from three of the eight Regional Entities;
	 One protection system subject matter expert from each NERC region for a total of eight (8) Functional Entity members; 
	 One to three SPCS members; and
	 NERC staff coordinator(s).
	The working group chair and vice chair are appointed by the chair of the NERC PAS for one two-year term. The MIDASWG vice chair should be available as necessary to represent the chair at PAS meetings and succeed to the chair.
	Order of Business
	In general, the desired, normal tone of MIDASWG business is to strive to develop technically sound solutions using constructive methods that achieve general consensus. In situations where the desired outcome does not reach consensus, the MIDASWG will defer to a vote by the PAS or SPCS, dependent on the matter being discussed, providing recommendations and consequences for each alternative to the aforementioned subcommittee.
	In like manner, observers and NERC staff are expected to adhere to similar approaches, including the requirement to strive for constructive technically sound solutions, building consensus, as well as documenting alternatives and consequences.
	Reporting
	The MIDASWG reports directly to the PAS, coordinating with the SPCS as necessary. Reports and recommendations developed by the MIDASWG require approval by the PAS.
	Meetings
	Conference calls and meetings to include in-person and webinar/conference call formats, will be held as needed.
	Updated MIDASWG scope approved by the Performance Analysis Subcommittee: mm dd, yyyy

	Item 6.a_Addressing_Assessments_recommendations_may_21
	Agenda Item 6.a
	Planning Committee
	June 6, 2018
	Plan for Addressing Reliability Standard and Guideline Recommendations from Recent Reliability Assessments
	Action
	Information
	Background
	Two reliability assessments published in 2017 recommended industry and NERC consider potential Reliability Standard improvements and/or Reliability Guideline development. The recommendations made in each assessment are provided below:
	1. Special Reliability Assessment: Potential Bulk Power System Impacts Due to Severe Disruptions on the Natural Gas System: NERC, with industry’s support, should enhance its Reliability Guidelines and/or Standards as necessary to include additional planning and operating requirements for analyzing disruptions to the natural gas infrastructure and their impacts on the reliable operation of the bulk power system (BPS). The standards should include developing and deploying mitigation plans to address reliability risks caused by outages of significant natural gas infrastructure. 
	2. 2017 Long-Term Reliability Assessment (LTRA): NERC should conduct a comprehensive evaluation of its Reliability Standards to ensure compatibility with nonsynchronous and distributed energy resources as well as for completeness related to essential reliability services, generator performance, system protection, and control, and balancing functions. 
	Status
	PC Chair updated the NERC Board on PC establishment of an advisory group to support determining an action plan to address Natural Gas Disruptions report recommendations. NERC staff and the advisory group have organized a workshop for July 10 to discuss the key findings and recommendations with stakeholders. The workshop will include panels involving subject matter experts from the electric power and natural gas industries. The draft agenda is attached. 
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	Item 6.d_Background_Modeling Improvements
	Agenda Item 6.d
	Planning Committee
	December 12, 2017
	NERC Modeling Improvements Initiative Update Technical Report
	Action
	Informational
	Background
	NERC has increased focus on improving the state of modeling and modeling practices, particularly for interconnection-wide modeling and long-term planning studies. The NERC System Analysis and Modeling Subcommittee (SAMS) has been involved with the development and review of many of these activities. NERC developed, and NERC SAMS reviewed and approved, the technical report titled NERC Modeling Improvements Initiative Update, which provides an overview of these activities. Topics to be covered in this presentation include:
	 Interconnection-wide powerflow and dynamics case quality assessments
	 MOD-032 Designee engagement
	 List of acceptable dynamic models
	 Modeling notifications
	 SAMS task force efforts
	Summary
	Leave Blank for meeting participant notes

	Item 6.e_NERC Retirement and Resilience assessment_background_doc_may_22_2018
	Agenda Item 6.e
	Planning Committee
	March 7, 2018
	Special Reliability Assessment on Accelerated Generation Retirements 
	Action
	Discussion
	Background
	In May 2017, NERC solicited policy input from stakeholders on future special reliability assessments and discussed topics with the Member Representatives Committee (MRC). NERC proposed conducting an assessment of the potential impacts on Bulk-Power System reliability that could be caused by accelerated retirements of large amounts of coal-fired and nuclear generation resources. The assessment topic was selected to align with the work of the Reliability Issues Steering Committee (RISC) and other NERC reliability assessments.
	NERC is conducting a two-part assessment:
	 Part I: Review regional processes for managing reliability impacts of generation retirements, identify potential issues, and develop recommendations for NERC, policymakers, and industry stakeholders. Part I will be based on published regional planning processes and narrative input provided by Regional Entities and NERC assessment areas in April 2018.
	 Part II: Analyze reserve margins and entity planning studies in areas of interest to examine the potential effect of accelerated generation retirements on Bulk-Power System reliability during various conditions such as system events (N-1 planning contingencies), generator fuel-supply contingencies, and extreme weather conditions. System studies are being performed in partnership with participating utilities and RTOs. 
	NERC Staff worked with ERO-RAPA to develop the assessment scope and solicited feedback from RAS and PC in December 2017. In January 2018, NERC Staff engaged industry participants including PSE&G, Exelon, ReliabilityFirst, PJM, Texas RE, and ERCOT.
	Status
	NERC staff and participating entities have gathered information and performed system studies and analysis to support the assessment, and are reviewing preliminary results. The following key development activities have occurred:
	 Participants discussed entity planning study scopes and updates in a web meeting in March, and met in-person in April to review preliminary results
	 NERC Staff completed preliminary reserve margin for retirement scenarios and is preparing to review with RAS
	 Regional Entities provided inputs for Part I in April; NERC staff is developing a draft narrative for review with RAS and ERO-RAPA
	Next Steps  
	A draft report is in development; NERC Staff anticipates providing the report to RAS and ERO-RAPA for review in June. NERC staff will coordinate for with PC leadership for PC review following RAS input. 
	Summary
	Leave Blank for meeting participant notes


