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» Developed control firmware
» Tested upto 10 kW

« The objective is to build a power electronics system
technology that can be integrated into BESS that supports
bi-directional energy conversion providing inductive
coupling between the battery/cells and the DC bus.

« A power electronic converter is required to interface a
BESS with the power distribution bus; however,
conventional solutions rely on hardwired physical
connections

« Anintegrated inductive coupling solution enhances ES
system safety and enables disconnection even during
active power transfer.

APPROACH

« |Interface power electronic converter designed with two w—
inductively coupled stages for wireless power transfer

« Topology: double-sided LCC converter (supported by
simulations and prior ORNL experience)

« Coupling configurations investigated: loosely coupled and

3
Vol(in )

250.0 _._ Tightly Coupled

Coupling Factor

tightly coupled (core-based). Sy—
[ i L L A . -
% sattery B};jgeft‘gga' e éfad Fig. 3. Parameters comparison.
5 || comerer] oo souee CONCLUSIONS & IMPACT
nductively <o - Design is highly modular and provide easy maintenance of
: NI fonley' iaesemmmens o . ES technologies |
Battery ;Eﬁ‘ E}m_l I__MJE} E’} 0C Load Ineecthhr:)%lggy concept demonstrated through two coupling
(ESS) 1 }_i E_‘ 1 or . . .
ug}} Jg3 1 I3 JE}} - |PCSource » Flexible design for a variety of use cases
_ i S i _ « Easy to deploy and can be pulled while active
el I T « Supports future system scalability
(negrated ) [ o Y « Conference paper published: “Inductively Coupled Battery
3 Battery and Electronics Energy Storage System”, I[EEE PES General Meeting 2025
§‘ Elei(’z:;?\rics (secondary)
& i) and DC Bus
) FUTURE DIRECTIONS
No Physical |
Comeeion | » Add voltage gain between the coupled
stages
3 * |Increase the switching frequency to
g * Power improve form factor
: cabinet »  Build two modules to test parallelism |
« Demonstrate the implementation
Fig. 1. System architecture. in a use-case application (data center) \
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