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% Iy » High-fidelity hardware-in-the-loop
30kVA Commercial (HIL) testbed that allows not only
Microgrid Facility dynamic stability validation but also
Wy extended-time testing
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» Main challenges: battery physical limits
o Battery DC voltage
o Battery SOC
o Battery output power

> State-of-the-Art Approaches (Centralized or Decentralized)
o Pay little attention to battery DC voltage
o Use f(500C) to control charging power during high SOC state
o Consider no three-stage charging mechanism
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» Frequency-based three-stage charging control in islanded microgrid
» Avoid battery overvoltage on DC side

» Smooth mode transition with variable load consumption and PV generation
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> Proposes a microgrid power flow control that

o Coordinates power flow among solar system, energy storage system, diesel
generator and load

o Integrates battery management system that consider battery power, voltage
and SOC constraints as well as three-phase charging mechanism

o Maintains stability under different operating conditions (cloud cover, load
disturbance, etc.)

» To augment the control scheme for scale-up microgrids (including multiple
solar/energy storage/diesel generators)

o Local control interactions
o Supervisory control logic
o Battery management coordination
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