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Abstract:

B V2G may significantly contribute to storage capacity and grid stablility in renewable energy systems

@ As conventional power plants are phased out, V2G inverters could provide ancillary services instead

@ We offer detailed insight into a V2G Inverter control structure + experimental validation (DDSRF-PLL, virtual inertia, ...)
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=» storage Inverters replace conventional (& sometimes volatile) generators - need to provide ancillary services
e.g.: virtual inertia, primary / secondary / tertiary frequency control, voltage control, congestion management, black start capabillity

® Mobility transition:

@ In the future, millions of EVs on the road — or actually: on parking lots (private passenger cars park >95% of time!)

@ Only a fraction of EV battery capacity used on a daily basis
e.g., In Germany: average dalily driving distance is 40 km (=8 kWh) — average BEV capacity: ca. 50 kwWh

@ Using EV battery capacity for the gird with V2G has enormous potential, even If just a fraction of BEVs participate
2023 In Germany: 2.2% of passenger cars were BEVs — combined battery capacity (=/1 GWh) already exceeds pumped hydro cap.

_ V2G: use EV batteries X D id (V2G)
Experlmental setup. as energy storage for =~ O C
»

T Vehicle-to-Gr
NG
renewable electricity y 4 O\ EEB Eﬂfl \ A,
@ Bidirectional 22 kW three-phase ARCPI Q - _Juf@ ®

(Auxiliary Resonant Commutated Pole Inverter) i

W Here, the ARCPI is a soft-switching active front end / active p”’mtg’_z? Oft_ARCIP'
i _ as pidirectiona
B6 bridge / three-phase voltage-sourced two-level inverter V2G inverter —

(control structure presented here also works with hard switching topologies)

® Two inverters used: One forms the “artificial grid”, the other is the
device under test (DUT) that provides ancillary services W
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symmetric or asymmetric operation one or mUItlple of-

@ AC grid voltage control (reactive power):
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a) frequency control

b) virtual inertia @ Detailed presentation of controller for three-phase, bidirectional, grid-tie inverter

c) both @ Verified with prototype (virtual inertia, frequency + voltage control, phase balancing)
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