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The Saga Continues...
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* Blue Cut Fire (2017)
* Canyon 2 Fire (2018)
* Palmdale Roost and Angeles Forest (2019)
* San Fernando (2020)

* Odessa (2021)

* CA 2021 Disturbances (2022)

* Texas Panhandle Wind Event (2022)
CATEGORY 3: Odessa Il (2022)

https://www.nerc.com/pa/rrm/ea/Pages/Major-Event-Reports.aspx
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Three-Pronged Approach

1. Industry Adopt NERC Reliability Guidelines

= Industry Engagement, Outreach, Education, and
Collaboration

= Best Practices and Education

2. Improvements to FERC Generator
Interconnection Procedures and Agreements

= Focused Improvements to Commissioning Processes
= |EEE P2800-2022

3. Enhancements to NERC Reliability Standards

= Addressing Model Quality Issues and Inadequate
Reliability Studies

= Post-Event Performance Validation and Addressing
Abnormal Performance Issues

Reliability Guideline

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION
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NERC’s IBR Strategy
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Interconnection
Risk Analysis Process
Improvements

Best Practices Regulatory
and Education Enhnacements

Improvements to Reliability NERC Standards

BUETE ATE e GIlAs and GIP Guidelines Projects

Disturbance Enhanced Webinars and BES Definition

Reports Intercgnnectlon Workshops Review
Requirements

Inverter-Specific
Requirements
and Standards

Modeling and
Alerts Study
Improvements

Outreach and
Engagement

Emerging
Lessons Learned IEEE P2800-2022 Reliability Risk
Issues

Risk-Based
Compliance
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NERC Recommended Practices
NORTH AMERICAN ELECTRIC and Industry Guidance

Utilizing the Excess Capability of BPS-
Connected Inverter-Based Resources t{
Frequency Support

~
H NERC Inverter-Based Resource Performance Working Group (IRPWG).
Technical Report Whke s ) i . : S
BPS-Connected Inverter-Based Resource I SRR 2021 Rellabll'ty Guideline
Modeling and Studies The Foderal Energy Regulatory Comeission (FERC) sued Order No. 842 in 2018, amending the pro forma Performance, Modeling, and Simulations of BPS-
e Connected Battery Energy Storage Systems and
Hybrid Power Plants

to require all “newdy interconnecting large and small generating facilities, both synchronous and non.

May 2020 synchronous, o nstall, maintan,

{PFR) a5 condition o meconnection - O thesan ubject. NEAC recenty ublhed e paper, Fost

Frequency Response Concepts and Bulk Power System Aefiobity Needs, in March 2020 describng the
~ @ fast This work March 2021

~ xtands o the FERC Order NO. B42 and the NERC white paper and recommends lveraging PFA 300 [

= capabiltes from inverter tothe extent 8PS frequency
B refabilty service.
Specifically, inverter-based at ther

25 the steady-state interconnection limit (SSIL), may be able to support the grid during underfrequency
events beyond their SSIL. This situation is most Tkely to occur In ac-coupied” hybrid plants (Le., the
combination of battery enevgy storage and wind or solar PV) or In standalone wind, solar PV, and battery

energy storage plants where additional capacity is avallable but not presently utiized due to the SSIL — H S
comtraints aper ony focises on the elianii y uidai

i ili H H ey e erisn LIABILITY | RESTLIENCE | SECURITY
Rel ia b| |ty Gl"dellne e Improvements to Interconnection R =
§ BPS-Connected Inverter-Based Resource e S ot et o Ko gtk for BPS-Connected Inverter-Based |

Key Takeaways
Inverter Manufacturer and Relay Man/
April 2019

frequency. However, ance the system frequency recovers to nominal, the MW output of the piant should

Performance

September 2019

NERC facitated

September 2018
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| San Fernando Disturbance Follow-Up
NERC Inverter-Based Resource Performance Working Group (IRPWG)

White Paper — June 2021

Grid Forming Technology

+ Tecneofond  IEEE Power & Energy Soclety TECHNICAL REPORT Bulk Power System Reliability Considerations
R July 2018 PES-TR68

Fast Frequency
Response Concepts
and Bulk Power System
Reliability Needs \“”““".'r‘ s
NERC Inverter-Based Resource Performance WECC Base case Review:*~

Impact of Inverter Based
Task Force (IRPTF)

Generation on Bulk Power N White Paper Inverter-Based Resources
oystam Dynamies; and Shorg Integrating Inverter- —

i Pernmenes Based Resources into
‘ __Low Short Circuit
/) Strength Systems

Reliability Guideline
L ‘ [ [\ December 2017

December 2021

NERC-WECC Joint Report

August 2020

PREPARED 8Y THE
IEEE/NERC Task Force on Shor-Crcut and System Performance
Impact of Inverter Based Generatior

Odessa Dlsturban: Follow-Up
NERC Inverter Performance Working Group (IRPWG)
Whts Paper

3353 Prachtree Road NE
Suite 600, Worth Tower
Atiants, GA 38326
404-446-2560 | www nerc.com

RELIABILITY | ACCOUNTABILITY

4044462560 | wwrwnarc.com
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Relative Active Power Output [MW]
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Accurate Modeling Needs
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Proposed Modeling Requirements

329. Specifically, we propose to revise Attachment A to Appendix 1 of the pro forma
LGIP, and Attachment 2 of the pro forma SGIP to require each interconnection customer

requesting to interconnect a non-synchronous generating facility to submit to the v Suite of accurate models is critical to

transmission provider: (1) a validated user-defined root mean square (RMS) positive COﬂdUCting adequate BPS relia b|l|ty
studies moving forward

v" Each model type plays a unique role
in different types of reliability studies

sequence dynamics model; (2) an appropriately parameterized, generic library RMS

positive sequence dynamics model, including a model block diagram of the inverter

control system and plant control system, that corresponds to a model listed in a new table

of acceptable models or a model otherwise approved by WECC; and (3) a validated EMT

model, if the transmission provider performs an EMT study as part of the interconnection

330. First, regarding the validated user-defined model, we propose to define a “user-

study process.
defined model™ as any set of programming code created by equipment manufacturers or
developers that captures the latest features of controllers that are mainly software based
v" User-defined models reflective of actual and represents the entities’ control strategies but does not necessarily correspond to any
installed ( P lanned ) equ i pment, contro Is , particular generic library model. In order for this model to be “validated,” it must be
setti nglsf mod €s, an d Y rotection is confirmed that the equipment behavior is consistent with the model behavior. This can
critica

involve, for example, an attestation from the interconnection customer that the model

v" Models must match actual equipment

behavior; otherwise, reliability studies
are useless manufacturer that the user defined model accurately represents the component of the

accurately represents the entire generating facility, attestations from each equipment

generating facilities, or test data.
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Proposed Modeling Requirements

331. Second. regarding the table of acceptable generic library models, this table is

v’ Standard library model,
parameterized with appropriate
plant-specific settings; not generic
parameters

based on the current WECC list of approved dynamic models for renewable energy
generating facilities.*® WECC’s list of approved dynamic models has also been

integrated into NERC Guidelines.*®® These models represent the current state of the art

with regard to dynamic modeling requirements for non-synchronous generating facilities.

v" Modeling accuracy is critical to 332.
reliability studies; inaccurate models
lead to inaccurate studies, which lead
to poor interconnection decision

We believe that these models represent the full spectrum of modeling data that
transmission providers need to perform accurate interconnection studies for non-

synchronous generating facilities. We recognize that the modeling data we propose to

making and unreliable operation
Models need to include controls,
modes of operation, settings, and
protections that could affect ability to
ride through and provide essential
reliability services

require from non-synchronous generating facilities may be more voluminous than that

required of synchronous generating facilities: however, this data submission requirement

is intended to result in a comparable level of modeling accuracy among all generating

facilities.
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Proposed Modeling Requirements

333. An interconnection customer’s failure to provide the above information within the
deadlines established in the pro_forma LGIP and pro forma SGIP would make the

interconnection request incomplete and will be considered invalid in accordance with v Necessa ry mOdeIing Iinkage to “first-
ready” — interconnecting customers

need to be able to provide accurate
those provisions, if the interconnection customer does not cure the deficiency within the modelin g information at time of

section 3.4.3 of the pro forma LGIP and section 1.3 of the pro forma SGIP. Pursuant to

10-day cure period, the interconnection request will be considered withdrawn pursuant to interconnection...

section 3.7 of the pro forma LGIP and section 1.3 of the pro forma SGIP.

334. We also propose to modify subsection 4.4.4 of the pro forma LGIP and section 1.4

v/ ...and process can accommodate
changes or modifications along the
way, but these must be re-studied

of the pro forma SGIP to require that any proposed modification of the interconnection

request be accompanied by updated models of the proposed generating facility. This will

from a reliabil ity perspective — new ensure that the transmission provider will be able to accurately model the impact of the
models are necessa ry to reflect those interconnection request throughout the interconnection process.
changes.
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