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Introduction

New England model:

• 10 generators
• 39 buses
• 19 loads
• 2 areas

European model (entso-e):

• 6147 generators
• 23253 buses
• 7377 loads
• 3-4 areas

Kundur two-areas 
model:

• 4 generators
• 11 buses
• 2 loads
• 2 areas
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Kundur’s original model

The smallest representation 
of  a transmission grid
• 4 generators
• 11 buses
• 2 loads
• 2 areas

Kundur’s original model
xdow@zhaw.ch



Scaling in ZHAW laboratory

900 MVA

900 MVA 900 MVA

900 MVA

1 kVA

1 kVA 1 kVA

25 km 8 km
150 km 150 km

25 km8 km

Original model
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Scaling in ZHAW laboratory

Final implementation



Some results
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Some results
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Perspectives

From computer
PSS

Unitrol 1010
𝑓𝑓𝑈𝑈𝑃𝑃𝑃𝑃𝑃𝑃

PSS implementation

WADC implementation

WADC
Raspberry Pi

Meas from 1 or 
several areas
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Conclusion

Conclusions

xdow@zhaw.ch

 Implementation of Kundur’s transmission grid model using Lucas Nüelle systems

 Possibility to change inertia, to trip lines, to trip generators, to activate / deactivate 
secondary controllers… 

 Ability to represent inter-area oscillations as well as local oscillations

 Possibility to test some controllers already designed in simulation: 

 WADC approaches: “Centralized Wide Area Damping Controller for Power System Oscillation 
Problems” 2019 IEEE Milan PowerTech.

 New PSS tuning: “Inter-area oscillation control based on eigensystem realization approach.” 
2018 IEEE International Autumn Meeting on Power, Electronics and Computing (ROPEC).

 Feedback control: “State-feedback control for damping inter-area oscillations on electrical 
power systems.” 2018 IEEE Autumn Meeting on Power, Electronics and Computing (ROPEC 
2018)
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