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Microgrid Frequency Resilience

More about  

Control Theory:

The microgrid’s frequency is maintained by the inertia of spinning machines:

𝛥𝜔𝑚𝑎𝑐ℎ𝑖𝑛𝑒𝑟𝑦 =
𝑃𝑜𝑤𝑒𝑟𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑−𝑃𝑜𝑤𝑒𝑟𝑜𝑢𝑡𝑝𝑢𝑡

𝐽𝜔𝑚𝑎𝑐ℎ𝑖𝑛𝑒𝑟𝑦

Industrial Load
https://www.bellmer.de/

Microgrids are small-scale power systems that deliver power to the grid or an isolated network

Grid Connection
https://www.elp.com/

https://www.youtube.com/watch?v=UR0hOmjaHp0
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Maintaining Grid Frequency 
The primary controller maintains a balanced frequency of 60 Hz using closed loop control 

Hydro Generation
https://tinyurl.com/hydrogenerator

Solar and Wind Generation
https://tinyurl.com/UtahSolarWind

Battery Storage
https://tinyurl.com/BatteryCharged

Primary Controller

• Maintains Grid Frequency

• Manages Battery Storage

https://en.wikipedia.org/wiki/Settling_time

Residential Load
https://tinyurl.com/lightedhouse
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Swing Equation Approximation
https://gridgame.inl.gov/doc/SwingModel.pdf

Raspberry Pi Computers

• Simulate Generation Sources

• Open Source Framework

https://www.raspberrypi.org/

The Primary 

Controller’s HMI 

displays the status 

of the microgrid

Control Loop Block Diagram

Closed loop

control allows the 

system reach a 

desired output

Controller Human-Machine Interface (HMI)
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