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5 MVA PAU (2 x 2.5 MVA)
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Repurposing one PAU for DC leaves others to perform AC grid emulation.
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Phase-shifted carrier for SCHB,

aVEform Synth ESiS double-edge PWM sampling [2]

Cases for (a) 600 Hz (b) 1500 Hz (c) 2000 Hz carriers
12 kHz packet timings shown as vertical lines
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[1] Ledezma et. Al “Development of a Modular Configurable Multi-megawatt Power Amplifier,” in IECON 2013, Nov. 2013.
[2] J. Leonard, J. C. Fox, R. Hadidi, B. Gislason and M. H. McKinney, "Experimental PWM method validation of a 9-level 4.16 kV
series connected H-bridge grid simulator," 2016 IEEE Power and Energy Conference at lllinois (PECI), Urbana, IL, 2016, pp. 1-6.




Test Configuration
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0-1000 Vpc configuration:

2500 Apc continuous
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Test data is from this bus
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SOGI enabled for
this test
(sat. mitigation).

Still reaches
desired voltage
within 1 cycle.
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Voltage Phase V
Maoltage Phase \W

IC datalog of
commands to PAUs
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Vcn channel was moved to different measurement for this test.
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Voltage within LV2 region for
CA Rule 21: ride through with
> 80% pre-disturbance
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4160V bus
Van, Vbn, Vcn

4160V bus
la, Ib, Ic

INV bus
Vab, Vbc, Vca

INV bus
la, Ib, Ic
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» Which bus is the PCC? LV (inverter terminals) OF MV

> If LV, need to compensate for MVT or other passives (grid sim topology dependent)
> If LV, considerations for transformer saturation mitigation without compromising
voltage waveform requirements

» SRD’s with VAR requirements for ZVRT

> @Grid simulator method for ZVRT still has passive impedances
ex. 5% impedance transformer, inverter required to push 1pu current for ZVRT
How strict on “zero volts” is the ZVRT test? Is V < 5% close enough?

» |EEE 1547.1 HIL subgroup

> Karl Schoder chair, Jesse Leonard co-chair

> At a minimum, the whole 1547.1 WG needs more insight on grid simulators,
HIL work should be on top of that (prevent more tests added with RLC banks)

> Software/HIL RLC islanding testing: what if the inverter doesn’t pass?
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