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l. Introduction

World solar PV electricity production by region, TWh
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Dynamic behavior of solar and
wind technologies is different
compared with the conventional
synchronous generation.
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I. Introduction

« Weak systems require EMT models for studying IBG

impacts. Magdalena
« There is a lack of available generic EMT IBG models
» Detailed manufacturer models are a black box. BT
« Difficulty in standardizing the short-circuit calculations

with renewables in different commercial software.

An IBG Model is needed to reproduce the challenges of
these new generation properly

Colombian Case
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Il. IBG Implementation Type Models

charsceristc | SIS Miniaesomee | Cunnt o
Inner PI Control Ves v N
Loop
PWM Module Yes No NoO
IGBT capability Yes No NoO
Harmonics Yes No No
Time step Tiny Larger Larger
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Il. IBG Model Functionalities
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lll. Grid Synchronization Under Unbalanced Voltage
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smoother response to disturbances
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lll. Grid Synchronization Under Unbalanced Voltage

PCC Voltage
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Grid Frecuency Estimation
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° [ Grid Peak current )
lll. Control Strategies Impact synchronization | _lmitation
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I1l. Peak Current Limitation
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lll. IBG Dynamic Reactive Power Control

Dead Band

Additional Reactive
Power AQ (%)
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Ill. IBG Dynamic Reactive Power Control
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192 Two phase Short-Circuit (AB)
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lll. FRT IBG Capability Implementation
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lll. IBG Model Fast Initialization & Large Step Size -
Low Computational Load

DSOGI - FLL Initialization
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Theoretical wave results from time step
simulation with 1 ps time step size
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CONTROLLED CURRENT SOURCE MODEL & TIME STEP SIZE
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IV. Conclusions

It is presented a generic simplified EMT model for IBG power plants focus on short-circuit

and short-term voltage stability to perform studies, including protection coordination. The

presented voltage controlled current source focus is practical, efficient, and it integrates all

the necessary functions to perform accurate simulations about transient and steady-state
IBG behavior in EMT kind of simulations.

This model has been used in the study of future scenarios by the “Energética 2030" project and has served the Operator in
protection analysis for regulation discussion, event analysis, and for understanding challenges of conventional protection
systems in weak grids with high penetration of IBG Generation in the north of the Colombia Power System - SIN.
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V. Questions
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