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Fundamental Evaluation of High-frequency Molded Transformers for SST by Partial Discharge Test
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This paper reports on a fundamental evaluation of high-frequency molded transformers for solid-state transformers (SSTs). For

high-frequency transformers in DC/DC converters for SSTs, high-voltage insulation between the primary and secondary windings,

is required when the insolation distance is taken into consideration. In this paper, a molded transformer with high insulation

reliability is employed and evaluated by a partial discharge test, which estimates the lifetime of the insulation material.

Experimental results showed that the mold transformer had a discharge starting voltage of 9.14kV for the molded transformer and

2.66kV for the unmolded transformer, which is advantageous for the insulation of the molded transformer.
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Fig. 1. ISOP connection assuming 6.6 kV system connection.

Table 1. Design condition.

Parameter Value
Frequency  f 30 kHz
Power p 37.5 kW
Primary voltage 750 V
Output voltage 7, 383V
Maximum magnetic flux density g 200 mT
Current density 4 A/mm?
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Fig. 2. Cross-sectional area per core.

Table 2. Design parameters.

Parameter Value
Number of cores - 16

Primary winding N, 8 Turn

Secondary winding N, 4 Turn

Primary inductance L, 2.3 mH

Secondary inductance L, 576 uH
Primary winding cross section 4, 134 mm?
Secondary winding cross section 4 26.6 mm?
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Fig. 3. Magnetic flux density analysis.
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(a) Without molded transformer.

(b) Molded transformer.
Fig. 4. Prototype if the transformers.



Table 3. Transformer parameters.

Without With
mold mold
Inductance[mH] 2.11 1.88

Resistance [m Q] 13.2 10.2
Inductance[xH] 498 533
Resistance [m Q] 2.0 1.5

Primary

Secondary
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Fig. 6. Partial discharge test circuit.
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