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INTRODUCTION

* Objective: Develop algorithms for event detection and identification based on the OEDI Solar
Systems Integration Data and Modeling (OEDI Sl) library

* Methodology
- Data generation: multi-scenario POW data in ATP-EMTP (free license)
- Data preprocessing: remove the initialization of EMT simulation
- Event detection: periodic waveform detector
- Event identification: (1) extract feature based on discrete wavelet transform
(2) classify the events by multiple machine learning algorithms

Data Generation

Contingency setting @E DI

Fault type: Single-phase to ground (0)/line-to-line (1)/three-phase leee123_pv_ITcTb1tl.csv

to ground fault (2)
Fault location: Adjacent nodes + all three-phase buses

leee123_pv_l1c1b1f2.csv

l Output: Voltage/current waveforms in IEEE 123 bus test system

makeATP.py leee123_pv_l1c1b1f3.csv

Sampling rate: 20kHz; Time duration: 0~0.6s (event at 0.3s)
Steady state setting
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PV penetration AUERoop-PY CSVgenerator.py

l Convert ATP output to
worksheet
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Model conversion Contingency setting and dynamic simulation Open-source data

leee123_pv_|l1c1b2f1.csv

leee123_pv_|l1c1b2f2.csv

Contingency setting
Modify the batch
simulation Python file
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ieee123_pv_|1c1b2f3.csv

() ieee123_pv_l1c1b3fl.csv

https://github.com/openEDI/oedisi-transient/tree/main/input
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https://openei.org/wiki/OEDI-Sl/Scenarios/Al_Based Event ldentification
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Conclusion

 Use case 1 (transient data generation) provides a simple way to simulate large amounts of POW
data by modifying multiple

- Steady states: loading condition/PV penetration

- Dynamic states: fault type/fault location

» Use case 2 (transient analysis algorithms) provides a benchmarking solution for
- Event detection: can detect all fault events
- Event identification: each algorithm can reach a high accuracy
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