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Uniform Framework Model Framework for IBR
(Project 2022-02)

ERO Approved Criteria for Acceptable Models

Establish uniform model framework for data sharing
and model development
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DER Definition

Distributed Energy Resources (DER): Generators and energy
storage technologies connected to a distribution system that are
capable of providing Real Power in non-isolated parallel operation
with the Bulk-Power System, including those connected behind
the meter of an end-use customer that is supplied from a
distribution system.
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A. Introduction
1. Title: Data for Power System Modeling and Analysis
2. Number: MOD-032-12

3. Purpose: To establish consistent modeling data requirements and reporting
procedures for development of planning haorizon cases necessary to support analysis
of the reliability of the interconnected transmission system.

4.  Applicability:
4.1. Functional Entities:
4.1.1 Balancing Authority
4.1.2 Distribution Provider

4.1.241.3 Generator Owner

4.1.4 Planning Authority and Planning Coordinator (hereafter collectively
referred to as “Planning Coordinator”)

4.1.5 Resource Planner

4.1.6 Transmission Owner

4.1.7 Transmission Planner

4.1.8 Transmission Service Provider

5. Effective Date: See Implementation Plan for Project 2022-02.

7 RELIABILITY | RESILIENCE | SECURITY




NERC MOD-032-2 Requirement R1
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RELIABILITY CORPORATION

R1. Each Planning Coordinator and each of its Transmission Planners shall jointly develop
steady-state, dynamics, and short circuit modeling data requirements and reporting
procedures for the Planning Coordinator’s planning area that include: [Viclation Risk
Factor: Lower] [Time Horizon: Long-term Planning]

1.1. The data listed in Attachment 1-

1.2. Reguirements for model submissions in accordance with the Criteria for
Acceptable Models maintained by the Electric Eeliability Organization.

12.1.3. Specifications of the following items consistent with procedures for
building the Interconnection-wide case(s):

121131 Dataformat;
1.2.2.1.3.2. Level of detail to which equipment shall be modeled;
1.2.3.1.3.3. C(Case types or scenarios to be modeled; and

1.2.4.1.3.4. Aschedule for submission of data at least once every 13 calendar
months.

13:1.4. Specifications for distribution or posting of the data requirements and
reporting procedures so that they are available to those entities responsible for
providing the data.
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R2.

Each Balancing Authority, Generator Owner, tead ServingEntityDistribution Provider,
Resource Planner, Transmission Owner, and Transmission Service Provider shall

provide steady-state, dynamics, and short circuit modeling data to its Traﬂ5mi55icrn|
Planner(s) and Planning Coordinator(s) according to the data requirements and
reporting procedures developed by its Planning Coordinator and Transmission Planner
in Requirement R1. For data that has not changed since the last submission, a
written confirmation that the data has not changed is sufficient. [Violation Risk Factor:
Medium] [Time Horizon: Long-term Planning]

2.1. If the responsible entity is unable to gather unregistered IBR data or DER data
and provide it to the Transmission Planner and Planning Coordinator, as
specified in the data reqguirements and reporting procedures developed under
Reguirement R1, the responsible entity shall provide an estimate of the
modelineg data and parameters and include an explanation of the limitations of
the availability of data, an explanation of the limitations of any data provided for
unregistered IBRs or DERs, and the method used for estimation.

RELIABILITY | RESILIENCE | SECURITY



NERC

T ——— MOD-032-2 Attachment 1

RELIABILITY CORPORATION

MOD-032-012 — ATTACHMENT 1
Data Reporting Requirements

The table; below; indicates the infermationinformation’ that is required to effectively model the interconnected transmission system
for the Near-Term Transmission Planning Horizon and Long-Term Transmission Planning Horizon. -Data must be shareable on an

interconnection-wide basis to support use in the Interconnection-wide cases. —A Planning Coordinator may specify additional
information that includes specific information required for each item in the table below. -Each functional eatity*entity® typically
responsible for reporting the respective data in the table is identified by brackets “[functional entity]” adjacent to and following each
data item. The joint Planning Coordinator /Transmission Planner modeling data requirements and reporting procedures developed
under Requirement R1 will specify the functional entity responsibility and data flow processes. The data reported shall be as

identified by the bus number, name, and/or identifier that is assigned in conjunction with the Planning Coordinator, Transmission
Owner, or Transmission Planner.
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MOD-032-2 Attachment 1

steady-state dynamics short circuit

(ltems marked with an asterisk indicate data | {#fewserwrittenmoedelisHssubmittedin
that vary with system operating state or e D
conditions. -Those items may have different D e
data provided for different modeling e I
scenarios) Ereglmasinlmsesinagass naesn e oaf ol

1. Each bus [TO] 1. Generator [GO, RP (for future planned resources | 1. Provide for all applicable elements in
. nominal voltage only)] column “steady-state” [GO, RP, TO_DP)
b. area, zone and owner 2. Excitation System [GO, RP [for future planned a. Positive Sequence Data
2. Apggregate Demand*ILsEDemand® [DF] resources only)] b. Megative Sequence Data
g. real and reactive power* 3. Governor [G0, RP (for future planned resources c. Zero Sequence Data
b. in-service status® only)] 2. Mutual Line Impedance Data- [TO]
3. Generating Yaits*and storage units* (GO, TOS5, RP 4. Power System Stabilizer [GO, RP_(for future 3. Other information requested by the
(for future planned resources only)] planned resources only]]

Planning Coordinator or Transmission

a. real power capabilities - gross 5. Demsad[L5ElArpregate Demand? [DP] Planner for modeling purposes
maximum and minimum values B.  Wind Farbine-Bataplant model (for plants with Qecessaly ’
b. reactive power capabilities - maximum type 1 and type 2 wind turbines) [G0] [BA, GO, L5EDP, TO, T5P]
and minimum values at real power F— Photoveltasicsystame 1G0T
capakbilities in 3a above 7. Inverter-Based Resource [GO, TOH]
C. station service auxiliary load for normal a.  |BR capabilities related to momentary
plant configuration [provide data in the cessation, tripping, Ride-through, and
same manner as that required for frequency control
aggregate Demand under item 2, B, 5tatic Var Systems and FACTS [GO, TO, L5EDF)
above). S, DCsystem models [TO]

d. regulated bus* and voltage set point*
[a= typically provided by the TOP)
. machine MVA base
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MOD-032-2 Attachment 1 Continued

steady-state
(ltems marked with an asterisk indicate data
that vary with system operating state or
conditions. -Those items may have different
data provided for different modeling
scenarios)

dynamics
4t . tolts)is submittodi
! . . L o
. T B el
o chcline-block-di y ;
B e s e
SRS

short circuit

f.  generator step up transformer data
[provide same data as that required for

transformer under item 6, below)
g. generator type (hydro, wind, fossil,
solar, nuclear, gig)
h.  in-service status®
4. AC Transmission Line or Circuit [TO]
a. impedance parameters [positive
sequence)
b.  susceptance (line charging)
c. ratings (normal and emergency)*
d. in-service status®
5. DCTransmission systems [TO]
6. Transformer (voltage and phase-shifting) [TO]
a. nominal voltages of windings
b.  impedance(s)
c. tap ratios (veltage or phase angle)®
d.  minimum and maximum tap position
lirits
e. number of tap positions (for both the
ULTC and MLTC)

f.  regulated bus (for voltage regulating
*

transformers]*
ratings (normal and emergency}*

in-service status¥®

Fm
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MOD-032-2 Attachment 1 Continued

13

steady-state
(ltems marked with an asterisk indicate data
that vary with system operating state or
conditions. -Those items may have different
data provided for different modeling
scenarios)

dynamics
. . tolfel issibmittaci
! : . i o
ol d b o . o ek
o ldling block-di et :
For ol model poromoetors, and o fist of alf
e e

short circuit

7. Reactive compensation (shunt capacitors and
reactors) [TO]

a. admittances (MVars) of each capacitor
and reactor

b. regulated voltage band limits* (if mode
of operation not fixed)

c.  mode of operation (fixed, discrete,
continuous, etc.)

d. regulated bus® (if mode of operation
not fixed)

e. in-service status®

8. Static Var Systems [TO]

a. reactive limits

b. woltage set point*

c. fixed/switched shunt, if applicable

d. in-service status®

9. Apgorepate Distributed Energy Resource (DER

data [DP, TO]S
a.  Location (bus from itemn 1}
. Real power capability
c.  DER type (solar, battery, diesel
generator, etc.)

2.10. Other information reguested by the
Planning Coordinatar or Transmission Planner
necessary for modeling purposes. [BA, GO,
LSEDP, TO, TSP]

10. Aggregate Distributed Energy Resource (DER) data

DP, TO]®

a. DER capabilities related to momentary
cessation, tripping, Ride-through, voltage
control, and frequency control or information
that can be used to infer those capabilities for
modeling purposes.

b. Indication whether DER is subject to tripping in
conjunction with UFLS or UVLS.

168:11. Other information requested by the
Planning Coordinator or Transmission Planner
necessary for modeling purposes. [BA, GO, L5EDP,
TO, TSP]
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MOD-032-2 Table 1 footnotes

Table 1
Attachment 1 Data Reporting Requirements Footnotes

1. Data specified in the sub-bullets of each column that are required for both steady-
state and dynamics are not duplicated in the table.

2. For purposes of this attachment, the functional entity references are represented by
abbreviations as follows: Balancing Authority (BA), Generator Owner (GO),
Distribution Provider (DP), Planning Coordinator (PC), Resource Planner (RP),
Transmission Owner (TO), Transmission Planner (TP), and Transmission Service
Provider (TSP).

3. For purposes of this item, aggregate Demand is the gross Demand aggregated at each
bus under item 1 under Steady State Column that is identified by a Transmission
Owner as a load serving bus rather than the net Demand that incorporates offsets
due to output from Distributed Energy Resources. A Distribution Provider is the
typical responsible entity for providing this information, generally through
coordination with the Transmission Owner.

4, Including IBR, synchronous condensers, and pumped storage.

5. The Transmission Owner is the typical responsible entity for collecting and providing
data for unregistered IBRs that are not DERs.

6. The DP is the typical responsible entity for collecting and providing data for DER
connected to its system either directly or through an unregistered Distribution
Provider [i.e. not included on the NERC Compliance Registry) with no other registered
entity systems between the DER connection point and the DP's system. The
Transmission Owner is the typical responsible entity for collecting and providing data
for DER where there is no associated registered Distribution Provider between the
DER connection point and the TO's system.
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NERC TOP-003-8 Requirement R1
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R1. Each Transmission Operator shall maintain documented specification(s) for the data
and information necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The specification shall include, but not
be limited to: [Violation Risk Factor: Lower] [Time Horizon: Operations Planning]

1.1. Alist of data and information needed by the Transmission Operator to support
its Operational Planning Analyses, Real-time monitoring, and Real-time
Assessments including non-BES data and information, external network data
and information, |IBR-specific data and parameters, and identification of the
entities responsible for responding to the specification as deemed necessary
by the Transmission Operator.

1.5. Methods) for the entity identified in Part 1.1 to provide the data and information
that includes, at a minimum, the following.

15.1. Specified deadlines or periodicity which data and information is to be
provided;

15.2. Performance criteria for the availability and accuracy of data and
information as applicable;

1.5.3. Reqguirements for model submissions in accordance with the Criteria for
Acceptable Models maintained by the Electric Reliability Organization
ERO);

1.5.3.1.5.4. Provisions to update or correct data and information, as applicable
Or necessary;

1.5:4.1.5.5. A mutually agreeable format;

1.5.5.1.5.6. Mutually agreeable method(s) for securely transferring data and
information.
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R2.

16

Each Balancing Authority shall maintain documented specification(s) for the data
and information necessary for it to perform its analysis functions, Real-time
monitoring, and Near-Term Energy Reliability Assessments. The data specification
shall include, but not be limited to: [Violation Risk Factor: Lower] [Time Horizon:
Operations Planning]

2.1. Alist of data and information needed by the Balancing Authority to support its
analysis functions, Real-time monitoring, and Near-Term Energy Reliability
Assessments, including non-Bulk Electric System data and information, |BR-
specific data and parameters, and external network data and infoermation, as
deemed necessary by the Balancing Authority, and identification of the entity
responsible for responding to the specification.

2.5.

TOP-003-8 Requirement R2

Methods for the entity identified in Part 2.1 to provide data and information that
includes at a minimum the following.

2.5.1. Specific deadlines or periodicity in which data and information is to be
provided;

2.5.2. Performance criteria for the availability and accuracy of data and
information, as applicable;

2.5.3. Reguirements for model submissions in accordance with the Criteria for

Acceptable Models maintained by the ERO;

2.5.2.2.5.4. Provisions to update or correct data and information, as applicable
Or NECesSary.

2.5:4.2.5.5. A mutually agreeable format.

2.5.5.2.5.6. A mutually agreeable method(s) for securely transferring data and
information.
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R1l. The Reliability Coordinator shall maintain documented specification(s) for the data
and information necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The specification shall include but not
be limited to: (Violation Risk Factor: Low] (Time Horizon: Operations Planning)

1.1. A list of data and information needed by the Reliability Coordinator to support
its Operational Planning Analyses, Real-time maonitoring, and Real- time
Assessments including non-BES data and information, external network data
and information, |BR-specific data and parameters, and identification of the

entities responsible for responding to the specification as deemed necessary
by the Reliability Coordinator.

1.5. Method(s) for the entity identified in Part 1.1 to provide data and information
that includes, but is not limited to.

15.1 Specific deadlines or periodicity in which data and information is to be
provided;

15.2 Performance criteria for the availability and accuracy of data and
infarmation, as applicable;

1.5.3 Reguirements for model submissions in accordance with the Criteria for
Acceptable Models maintained by the Electric Reliability Organization.

1.5:21.5.4 Provisions to update or correct data and information, as applicable
Or necessary.

1.5:41.5.5 A mutually agreeable format.

1.5.51.5.6 A mutually agreeable method(s) for securely transferring data and
information.
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Implementation Plan (MOD-032-2)

NORTH AMERICAN ELECTRIC
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Definition Approval

Effective First Day of
the First Calendar
Quarter

Requirement R2, R3,
and R4

+12 months

MOD-032

+24 months

FERC Approval
TBD

+36 months

Initial Performance Dates

Requirement R2, R3, and R4 Revisions
+12 months after MOD-032-2 effective date

Current R2, R3, and R4 Requirements

Must continue to comply during the phased-in compliance period
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Implementation Plan (TOP-003-8 and IR0O-010-5)

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

TOP-003-8/IRO-010-5

+36 months

FERC Approval
TBD
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ERO Approved Criteria for Acceptable Models

e Criteria for Acceptable Models
= Usability requirements

= Considerations for model use in planning

versus operations ERO Approved Criteria for Acceptable Models
. . For use by Project 2022-02 Team
= Process for updates to Criteria for Last Updated February 2025

Acceptable Models Purpose

The Criteria for Acceptable Models defines the minimum criteria for model usability and quality for model
submissions under the MOD-032, TOP-003, and IRO-010 Reliability Standards, as well as other Reliability

[ ]
® U n a Cce pta b I e M Od e I S LI St Standards that may be revised from time to time to incorporate these Criteria.

- P f d bl d I This document serves as the ERO-Approved Criteria for Acceptable Models List for the use of models

rocess or UP ates to unaccepta e mo e S representing generation and system components. This document fulfils the obligations required under FERC

. Order 901 outlining the need for such criteria to exist. This criteria is based on the NERC Dynamic Modeling

Ilst Recommendations® but is standalone. Entities are encouraged to review those recommendations for
further consideration and technical background for this Criteria for Acceptable Models.

Use of this Criteria for Acceptable Models

This Criteria for Acceptable Models will focus on the use and representation of positive sequence phasor
domain (PSPD) models in Registered Entity footprints and in Interconnection-wide models. The use of the
term “System Model” refers to the Registered Entity footprint or the Interconnection-wide representation
of the Bulk Power System (BPS) and the term “model” refers to the individual component comprising these
“System Models”. Thus, a given “model” is any generation, FACTS, load, or other representation of
equipment. It is intended that appropriate NERC Reliability Standards will reference this Criteria for
Acceptable Models to create compliance obligations ensuring the utilization of models in accordance with
this criteria in transmission planning and operational analyses.
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Request
Submission

21

ERO Approved Criteria for Acceptable Models
Revisions for Updates

45-day Comment
Period

NERC RSTC
Review and
Determination

Recommendation

to NERC Board Public Notice
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Request ERO Staff Review
Submission and Evaluate

22

Results Presented
to NERC RSTC

ERO Approved Criteria for Acceptable Models
Updates for the unacceptable Models List

NERC VP of Technical
Engineering and . . Rationale
Standards Public Notice reattained for five

Determination years

NERC RSTC
Review and
Recommendation
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Next Steps

e March 7 through March 14 — Outreach
e March 17 through March 21 — Quality Review
e March 24 through March 28 — DT to review QR Comments

e April 16 — Request authorization to post from the Standards Committee for MOD-032-
2, TOP-003-8, IRO-010-5, and Implementation Plan

e April 17, 2025 — Post documents mentioned above for a comment and ballot period
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e NERC Project 2022-02 Project Page (link).
e NERC Project 2022-02 Standards Authorization Request (link).

e Dynamic Modeling Recommendations (link).
e FERC Order 901 (link).

e Standards Development Work Plan in Response to FERC Order No. 901 (link).
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https://www.nerc.com/pa/Stand/Pages/Project2022-02ModificationstoTPL-001-5-1andMOD-032-1.aspx
https://www.nerc.com/pa/Stand/Project202202ModificationstoTPL00151andMOD0321DL/2022-02%20FERC%20Order%20No%20901_Milestone%203_Part%201%20SAR%20clean_SC%20approved%20111324.pdf
https://www.nerc.com/pa/RAPA/ModelAssessment/Documents/Dynamic%20Modeling%20Recommendations.pdf
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20231019-3157&optimized=false
https://www.nerc.com/pa/Stand/Documents/Standards%20Development%20Mapping%20of%20FERC%20Order%20901%20Directives%20and%20Other%20Guidance%20to%20Standards%20Development%20Project_08082024.pdf

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION
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