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Objective & Motivation

* Design and develop grid forming DC-AC converter prototype that will interface with a DC subsystem of batteries. The prototype is 30kVV, with voltage ranging from

400V — 800V DC, 208 — 480V 3-¢p AC.
* Analyze stability & develop control strategies for a system of grid forming batteries (GFBs) in different modes of operation.
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* Every cell chemistry has unique cycling profile and operating voltage ranges that change with ageing.
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* Previously, this team had built prototypes of DC subsystems with their controllers that demonstrated modularity, scalability, and reliability with both commercial and
experimental chemistries.

* A grid forming DC-AC converter prototype is the missing piece in this integrated system for GFBs.
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side (battery interface) is overlooked. Poor quality of current
injected into batteries cause accelerated ageing. **

Modular GFB system comprising hybrid
batteries, power electronics, hierarchical control
software/firmware, = CAN communication,
protection, cabling, and cooling. This system has

cascaded parallel connection of DC modules. 7

* Who regulates point of common coupling (PCC) voltage
during various modes of operation, such as fault ride through,
black start, charging/discharging, pulse testing, etc.?

* This requires in-depth stability analysis of the controllers.

Methodology & Results

. EMT simulation in PLECS with 100kHz Il. Board planning, component selection, power tree l. Schematic design in Altium for power stage,
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* Implement control design in C2000. -

High current is the primary challenge in this
PCB layout.

¢ Trace width have been reduced using parallel
traces in multiple layers that are separated by
ground plane to reduce EMI.

* Completed switching loop and gating loop to
~ minimize parasitic capacitance & inductance.

* 3002030360 _Insights from EPRI_s Battery Energy Storage Systems
_BESS _ Failure Incident Database Analysis of Failure Root Cause.pdf.
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