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Abstract: The distribution parameters of high - frequency transformer can affect its output parameters and perfor-
mance. It is found by deriving the analytical expressions for the secondary distributed capacitance and leakage induc-
tance of high-frequency transformer that the winding mode ,segment and layered structure , insulation layer thickness,
winding height and insulation medium are the main factors affecting its distribution parameters. A finite element sim-
ulation model of electromagnetic field is set up for high-frequency transformers at 40 kV and 20 kHz, and the influ-
ence of various factors on distributed capacitance and leakage inductance is calculated and analyzed.The insulation
thickness and height of the transformer winding are determined by way of optimizing the segment and layered struc-
ture of the secondary winding and of comprehensively considering leakage inductance, distributed capacitance and
the winding losses and, on this basis, the experimental prototype is designed and processed. The test results show
that the errors between the simulation calculation results of distributed capacitance and leakage inductance and the
actually measured values are 9.5% and 11.3%, respectively. The simulation analysis method and relevant conclusions
provide a reference for the calculation of distributed parameters and structural design of high-frequency transformer.
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Fig. 6 Two dimensional axisymmetric model of

secondary winding
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Fig. 7 Relationship between winding section and
distributed capacitance
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Fig. 8 Relationship between winding layering and

distributed capacitance
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Fig. 9 Relationship between insulation thickness of
secondary winding, relative permittivity and

distributed capacitance
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Fig. 10 Relationship between winding height and

distributed capacitance

H1 b3 5 FL R B TR P e L T de e il i
PN AT F A AR AT

DGR B Z SIS N A B2
AR B8R I, SCHR A T g B SR 4103y 8 B 5 )=
22,

2)Z BUAH L U L 3% 45 05 SCHAT SN 0 A H
7 HBECH 8 BEE, r A A 2 AN K, HLZ 1%
7 A AR RS 2R e 2 In )it , Dy 75 2 T >R A U 2
BT A

3) A PR ARR A S 23 A1 LA, ) SR R R A v
NISECE 9o R SRS ri b IECE IE 81 B LK
T/ INGEZH 1R e

3 WM ESHES

3.1 mEREITE
FH A2 () i 2 BRI 7 SR WEA T R Ao BT, 284
VT T K 3 50 A WL 119, T 11 A . A TRl 2 ) st

Bl BREWMXEAHERETRESS

Section and magnetic field intensity distribution

Fig. 11

of single-layer coaxial winding
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Fig. 13 Three dimensional finite element

model of transformer
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Fig. 17 Winding process of high-frequency

high-voltage transformer
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