
EMT Model Testing & Intake



EMT Model Intake

• Why collect and check EMT models?

• High quality, well verified models needed for EMT studies

• Lack of usability - > challenging or impossible to use in study

• Lack of accuracy -> inaccurate studies (limited value)

• Lack of basic performance -> likely won’t work well in a system study

• Should you collect models for all plants, even if not under study?

• Yes! insurance for when you need to include that plant in a future study

• difficult to get accurate models for plants after COD



EMT Model Intake – Model Requirements

• Process that must include:
• EMT model requirements

• Accuracy:  Is it detailed and correct? Validated?
• Usability:  Does it function within a study context?
• Site-specific:  Does it represent the equipment being used?
• Documentation

• Performance Testing:  Is the plant likely to conform with basic performance needs 
for the system?  (Note that usually a full study is the final arbiter of “acceptable 
performance”)

• Documentation

• May include:
• Benchmarking between EMT and RMS models
• Testing of specific capability (e.g. GFM)



EMT Model Intake – Performance Testing
• Tests may include:

• Fault ride-through and recovery
• Voltage / Frequency, Phase-jump, 

and RoCoF ride-through
• Voltage / Frequency support 

verification
• Weak-system performance testing
• Specific capability testing (e.g. 

GFM)

SCR from 3 to 
2.5

IBR plant



Terminology & timelines note
• Late 2000’s – present: Electranix Model Requirements (EMR)

• Earlier versions emphasis on model accuracy & usability, with basic performance tests 
(i.e. check 3LG FRT at SCR 3) added later

• Rev 13 (2025) performance tests roughly match proposed 2800.2 SG3 (~50 tests) 

• 2020: ERCOT MQT (Model Quality Testing)
• Accuracy emphasis plus some ERCOT-specific performance requirements

• 2022: IEEE 2800-2022 Appendix G EMT Dynamic Modelling Requirements
• Draft IEEE 2800.2 Terminology:

• Design Evaluation: Tests plant model against many IEEE 2800 performance requirements. 
Should not replace EMT interconnection study (if warranted), but likely the only EMT 
study that most plants get

• MQT: Preliminary check on model accuracy and basic performance

• Many others along the way
• Today’s Landscape?
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Electranix Model Requirements Walkthrough
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Electranix Model Requirements Walkthrough
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Electranix Model Requirements Walkthrough
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Electranix Model Requirements Walkthrough
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EMR Performance Tests

• Based on IEEE 2800 requirements

• Recommend using a moderately weak SCR (e.g. 2.5) for most tests
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Performance Tests

• Initialization (flat run)
• Check that plant can 

initialize correctly for all 
considered initial conditions

• Check Pmax, Pmin, possibly 
Qmax, Qmin
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EMR



Performance Tests
Low-voltage ride through (fault tests)
• Option 1: zero-impedance infinite bus, 

play in ride-through curve
• Tests exact limits, but grid model unrealistic

• Option 2: use source impedance and 
fault impedance as voltage divider
• Less precise POI voltage, allows for testing 

with non infinite source

Slide 12

IEEE 2800:

V_IBR ~ = 0.5 when Zsource = Zfault

EMR



Performance Tests
Low-voltage ride through (fault tests)

• Response during low-voltage:
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IEEE 2800:



Performance Tests
High-voltage ride through

• Infinite bus play-in ride-through curve

• Alternatives?
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IEEE 2800:

EMR



Performance Tests
Steady-State Voltage Response Test
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IEEE 2800:
EMR



Performance Tests
Power Reference Step Test

No time requirement in IEEE 2800
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EMR



Performance Tests
Grid Frequency Response Test
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EMR

IEEE 2800:



Performance Tests
Grid Phase Angle Step Tests
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EMR

IEEE 2800:



Performance Tests
SCR Change Test (informational, to a degree)
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EMR

No such 
requirement in 
IEEE 2800



Protection Inclusion Test
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EMR

No such 
requirement in 
IEEE 2800



Basic Test Component
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Basic Test Component
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Basic Test Component
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Basic Test Component – Add More Detail?
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• Initialization
• Back calculate voltage source V, angle based on P, Q, V at POI

• Calculate Vref needed for a given POI V, Q

• Use fast tap-changer to properly initial tap (if no load-flow solution available)

• Standardized and detailed plotting
• Terminal and POI quantities

• Various sequence components, harmonic components, etc.

• Dedicated external automation. May include automated post-
processing for success criteria (reporting), automated benchmarking 
with other simulation platforms, etc.



Workshop – IBR Performance Issues
Example #1 Main : Graphs
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• Root Cause?

• Fix?



Workshop – IBR Performance Issues
Example #2
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Main : Graphs

sec 5.0 5.5 6.0 6.5 7.0  ...

 ...

 ...

-0.2 

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

 (
p
u
)

Vrms_POI

-15.00 

-12.50 

-10.00 

-7.50 

-5.00 

-2.50 

0.00 

2.50 

5.00 

7.50 

10.00 

 (
M

V
A
R
)

Q_POI

-20.00 

0.00 

20.00 

40.00 

60.00 

80.00 

100.00 

120.00 

 (
M

W
)

P_POI

• Root Cause?

• Fix?



Workshop – IBR Performance Issues
Example #3
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Main : Graphs
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• Root Cause?

• Fix?
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