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Established

*Conventional power flow analysis for the fundamental component

» Considering balanced load

* Single phase equivalent circuit diagram
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 Embedded generation, mainly based on wind-power, has achieved higher
level of penetration - scattered harmonic excitation

 Demand on Higher Harmonic Analysis Methods (scientific work):

*Resonance mode analysis
*All-phase and full-state dynamic models

*For all Power System Components
(generator,motor, lines, transformer, reactor, cap-banks)
involved in Harmonic Resonance-Phenomena
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Validation of Harmonic-Analysis Methodology in Laboratory-Scale

1. Synchronous Generator
2. Generator Protection

3. Transformer
5. Line Segments and Busses

8. SCADA (Siemens WiIinCC)

9. Tap Changeable Transformer

B 14. Transient Grid Analyser
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« Embedded generation, mainly based on wind-power, has achieved higher
level of penetration - scattered harmonic excitation

 Demand on Higher Harmonic Analysis Methods (scientific work):

» Manufacturers also require such detailed knowledge
for customer fulfillment
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«Comsol Multiphysics modules ,Electrostatic* and ,AC Electromagnetic*
senable us to characterize the electrical parameters of cables
for different frequencies

sImpedance values can be verified
susing partial wire methods for inductances
simplified ideal models for capacitances

*helpfull for scientific and industrial work
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