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Cooling channels

Magnetic core

A novel insulation and cooling structure with potted
windings is developed in a 100 KW MFT with two
FINEMET® FT-3TL magnetic cores and parallel-
concentric winding structure. For the first time, a 3D
printed bobbin with heatsink fins is demonstrated.
The 100 kW MFT achieves a power density of 10.6
P i KW/L and a partial discharge inception voltage
(PDIV) of 20 kV peak.
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Insulatlon-Wmdlngs Potted Design Achieving 20 KV PDIV

Potting material and insulation distance are well selected to
maximum the partial discharge free insulation voltage.

T . T
;e -:

i
[ 1

igg.g pg B N o -20.0 kY
U pl T e e S ]
3000 pC- ST I R ST S N e F15.0 kv
200.0 pC - o S RS 5 CAF LR R GAE I SR A S e -10.00 kY
o 1000pC{ =_-;=_-.3-1§{'f;5:f'5?:h- 2 *""*"*"_*'.:f"ff-“'ufz'ij{[-*'-"}?i_"—;_*-::'.-—'?j;;f.-_i_:;- ae 2 - 8 - ' ' -5.00 kY é
© 0.000 pC 4 B R ke S oo i p o ST _fo000kv g
2 ;
: : -100.0 pC - T EL Q
40 mH inductor in C 0 ee . 500KV G
HV supply 0up . B N N S T AT e = - --10.00 kv
transformer oil 300.0 a4 e N RN S - e _
HV line e ' e ' " -15.0 kV
-400.0 pC i ' st 200 kv
‘EDDD p': I 1 I 1 1 1 1 1 1 1 1 1 I ] I 1 I I I I 1 1 1 I 1 . '
0 10 20 30 40 50 6O 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
Phase [°]
L el R T R T PR CLRE LR RS LT e P CPECTTPPEEPRTEE -14.0 kv
T T T T — e -
6nFcapac|tor 5|:||:|_|:| p[:“ o sdassmmmm == o === = JE—p— o o il =y =mm =mm L i =mm =mm =mm =mm =mw mmm e T - - w o - - _-_.;..L_-__.__-
L 1o S T T T T
400.0 pC : : : - : k)
¢ 350.0 pC - T T T R LT TR EEEEEE R e mmmaasamas
Buuldlng Groundmg wire gggglg pic+- B T T | e S
ground L. Sesoopct-HHMH- e
200.0 pC+-HUFHRE-HE------H - mm e e e e e L AR e
150.0 pC4- AR Phg - - - IV T et vy N L —_—
L 100.0 pc+- A LY - o
Workstation s/ > 50.0 pC 4 - dhitH Mah: MR- i o Ll : '
Ethernet - I:I I:”]I:I I:”: L Y — it —— _ !\l"-\.-"
cable 10:25:00 10:30:00 10:35:00 10:40:00 10:45:00

MET Prototype & Experlmental Results

Assembled DABSST and
EV  fast charger is

developed with the
proposed MKT. The MFT
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achieves 99.74 % efficiency
at 100 kKW with superior
thermal performance.
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