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Electric Field Analysis and Optimization of Key Parts of Double Shielded Insulation
Shell in PET
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(Delta Power Electronics Center, Delta Electronic (Shanghai) Co., Ltd., Shanghai 201209, China)

Abstract: With the improvement of voltage level, the insulation problem of power electronic devices in power elec-
tronic transformer (PET) is becoming increasingly prominent. If effective isolation and protection measures are not
taken, serious partial discharge will occur. Long-term partial discharge will lead to insulation breakdown failure,
which will affect the normal operation of electrical equipment and the safety of personnel. Therefore, a double shield-
ed insulation shell is designed. The insulation structure can not only suppress the partial discharge generated by the
power electronic device tips in the medium and high voltage modules, but also reduce the insulation distance to
achieve compact layout, and also provide safety guarantee for operators. The equivalent model of the double shielded
insulation shell is established. The electric field is calculated and the electrical performance is analyzed by combin-
ing simulation and experiment. The key parts that affect the partial discharge characteristic are determined, that is,
the shape of the end of the metal mesh and the structure of the end of the zinc-sprayed layer. The partial discharge
voltage level of the double shielded insulation shell is improved by using two optimization measures: making arc and
building groove at the end of the zinc-sprayed layer.

Key words: power electronic transformer; partial discharge; double shielded insulation shell; key part; end of
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Fig.1 Three-Phase system layout of PET

msE Ry LV

MV
H 4 4
= als
Hiy K & 49 4
U |
.g . .g %

al K 4

H: 4

B2 PETHEA Cell KRN
Fig. 2 Topology structure of a single Cell in PET

T A R = AT AR G A Gk b R BER AN TH]
L SR Z ) T E AR B B GBI, AR AT S
B LSRR F TR BT LT LB BRI A SR S
TR

TEPRIE RAFAE 2R AT AR T, SE R GEH KA
Jay MR 25 A B ARME IR B3 — 2R, S0 R
PR 2% (R OBU5E 2 H R FL T v 3 T i A
ke TR NS A - T N S A E I R
A P e S AP B9 2 i 45 ), A 3 1T SR FH B Uk
JZ , AT LA 2 4] SRR L R AP, DLIAT 3.

I—ra R IR, 2— XU A Sk ek
3 WRiBESTE
Fig.3 Double shielded insulation shell
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Fig. 8 Electric field intensity at the interface between

epoxy and air
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Table 1 Simulation value of electric field intensity in

different position kV/mm
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Fig. 9 Field test of double shielded insulation shell
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Table 2 Electrical performance test results
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Table 3 Electrical performance test results
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Fig. 10 Installation points inside double shielded

insulation shell
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Table 4 Electrical performance test results
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Fig. 11 Partial discharge initial voltage in

different dielectric
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Fig. 12 Partial discharge extinction voltage in
different dielectric
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Table 5 Simulation value of electric field intensity in

different positions(end arc structure) kV/mm
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