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Intro

NERC has published various white papers and 

reports related to IBRs Model Quality Deficiencies [1].

Model Quality Tests (dynamic simulations) lower 

down the risks associated to IBR models deficiencies.

What are the challenges associated to modeling? 

What are we trying to improve?

What to do in for legacy plants?

Solving the Grid’s 

Most Demanding 

Technical Problems

Background

KLS Power Consulting delivers expert engineering 

services across all stages of power system development. 

From protection design and EMT studies to generator 

testing and NERC compliance, we provide clear, reliable 

solutions tailored to your technical and regulatory needs.
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Objective(s):

To accurately capture the performance 

of IBR plants.
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To understand the current condition of 

available models, their limitations, and 

room for improvements.

Understanding the challenges.

Understanding the responsibilities of GOs, 

TPs, and OEMs.

Understand the value of site-specific models.



Industry-approved, standard library 

– Positive Sequence Phasor 
Domain (PSPD) models (REGCA1, 
REECA1, REPC-A or REPC-B).

User-Defined or Equipment-Specific 

models (Detailed Models), models 
with .dll files or PPC user par files.

Electromagnetic Transient 

(EMT) studies.

Various Available 
Models
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In short, a detailed model is equipped 

with the following control systems:

• Plant-level outer control loops for voltage 
and reactive power.

• Unit-level voltage and current inner control 
loops. This would include the PLL dynamics for 
electronic equipment and ride-through models.

• Outer control loop for dispatching active power.

• Outer control loop for frequency response.

Among the above control system features, the PLL configuration 
might be the most difficult to mimic in a generic model. 

What Does Detailed 
Model Have?
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• Detailed Reliability Studies: USDM 
or equipment-specific models.

• Standard library models: General 
Interconnection Studies when they 
are validated against EMT models.

• Replicating a qualified system event: 
EMT Models.

Typical Use of 
Each Model:
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Study Area

Selection [2]: 
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Add a subtitle about the information 

below here.

• Initial Model submittal as a part of Interconnection 
Application submittal, based on 30% design.

• Models are required in both Positive Sequence 
domain and EMT.

• Positive sequence models options: USDM or generic.

• If generic, need to be validated against EMT 
and should come from OEM.

Available Methods 
to Develop Models
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• Models shall be updated throughout the 
development of plant to capture the design.

• Validate it post Commercial Operation Date 
(COD): NERC MOD-026 and MOD-027.



• Lack of site-specific models.

• PPC vendors are different than 
inverter OEMs.

• Generic models don’t perform 
well in low SCR.

• Models don’t resemble what is 
in the field.

• PPC models are not accurate.

• Plant’s mode of operation 
doesn’t match with the model.

• Frequency response.

Potential Issues
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Violation of ERCOT NOGRR195:

• Line Droop Compensation was not Modeled.

• Voltage droop and deadband were set wrong.

• Reactive capability limit of plant was not set correctly.

• Lack of providing Frequency Response.

Real World Example 
of Bad Models!
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How model helped to 

duplicate the problem:

• Voltage Drop from POI to POIB was calculated.

• VSS failure during AVR support was observed.

• AVR step was performed to mimic site’s behavior 
during voltage support.

Real World Example 
of Bad Models!
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• Performing typical Transient 
Stability studies is required on 
legacy plants.

• This can be challenging when there 
is no model available from OEM.

• Long lead time response from OEMs 
can be a challenge. 

Legacy Power 
Plant Modeling
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Legacy plants can be modeled in EMT using generic models if no other 

option is available and it is acceptable by TOs and ISOs. Although these 

generic models will lack the detailed control system features of legacy units, 

they still provide a good representation of plants’ behaviors within the 

validity and accuracy range of the original positive-sequence model [3].

Example: Legacy 
Power Plant Modeling
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Questions?
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