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Topology Modes of Operation

» Facilitates controlled energy-interactions with the grid and the hybrid » DC-AC/AC-DC part is critically analysed.
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(a) HVAC voltage at the primary of HF transformer (b) Magnified view of the HFAC voltage F.R.

(c) HFAC current at the primary of HF transformer (d) Magnified view of the HFAC current

Comparative Analysis of SST topologies,
where “p”, “F.R.”, “N.O.C.” and “C.C.” are
the symbols / abbreviations assigned to
“Power Density”, “Failure Rate”, “Number
of Components” and “Control Complexity”
respectively.
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o i > Reliability of the proposed topology is superior among the SSTs.

/\ /\ /\/\/\ /\ /\/\/\/\/\ /\ g ' » Line-frequency transformer’s power density is quite low
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e o g v’ Single-stage DC-AC/AC-DC conversion.
o M2 r v & r v Eliminates one electrolytic capacitor due to direct Line-frequency
S e i ——— AC to High-frequency AC conversion by Matrix-Converters.
N e v’ Current-ripple cancellation after CDR stage leads to reduction of
e e e o T W o, = the stif-DC link capacitor size.
(c) emerging from phase ¢ CDR (d) ig (a) LVDC voltage (b) LVAC voltage v' A theoretical increment in reliability.
» The currents emerging from CDRs in each phase (having ~5A ripple) meet  v" Quite high power-density can be achieved.
to produce a lower current ripple (~0.06A). v’ Grid-side current harmonic content is quite low — this is attributed
» LVDC bus voltage has ~2% voltage ripple and LVAC bus voltage has to the Modulation scheme of the Matrix-Converter.

minimum distortions.
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