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Abstract: Composite insulation is an important insulation mode for compact design of air-insulated switchgears. The
operation situation of PT (potential transformer) handcart with composite insulation structure shows that the insula-
tion failure rate of this type of product is high. Specially, under the combined influence of both humidity and contami-
nation, the product with improper insulation structure design likely leads to partial discharge, thus causing inter-
phase short circuit. The reason for it is that the insulation barrier is the “bridge” of interphase short circuit. In this pa-
per, the three-phase fault of one 24 kV PT handcart is analyzed in detail. It can be seen throughout electric field sim-
ulation result that in the composite insulation structure, the distance from high voltage to the insulation barrier is the
key of the design of composite insulation structure. The fault and electrical field analysis in this paper can provide
some useful guidance for new product development and fault diagnosis.
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Fig. 5 Structure schematic of failure PT handcart
232 fegly L%

R 2 Ry i (R e P 45 74 DL R FHBICRRAE , 7 4k
A0 ELZ B DL IR 6 NI o3 B AT e A4S T
T ST 1 AN [R] R Z2 40, L8 ) 1Y) 2 SR S HOR IX
il

1) 4 7 it 5 7 15 2 T G R A 7 ) B 52 491«
3 LA J7 1) 43530 % 7 1] 6(a) FTIE] 6(e) , 7E 5 EL SR
943 3 PT1AIPT11 3875 5

2) 4 JE™ i S R RE e OC R EE T i RS BR R
151] + = AH ey F s W 2 i 08 125 SMLC 48 25 B AR P R AN
—F . XTI E 6(b) A A 6(F), 7E AT B 52 4 51
PT2 fIPT22 %7155

3) BT £ 32, v e s W 2 2 8 55 SMC 264
G2 B A B3 K T 10 mm, Hiafe 15 5 7KF )
{14 {5 B 2 06t 7 P 6(c) FTEL 6() , 7EATT B2 651 Hh 4351
FHPT3 A1 PT33 3R



<210~ 202241 A

Eudz

58 1M

BT ECE A, v AR B -5 SMC 48 254

ZIE] R BT AN SMC At M 5 455 T B b 2 [B] A

HAK 10 mm, HAe 5 57K 77 1l 7 B2 ] 6(d)

& 6(h), DT ELE B35 FH PT4 M PT44 35 .

19 |

(a) PT1 (b) PT2

2§ 2§

(c) PT3 (d) PT4
— _—

— -—
— [—

(e) PT11 (f) PT22
(< <
< >
<> -

(2) PT33 (h) PT44

Ee MELHTERS]
Fig. 6 Simplified simulation model

233 PITFHRASRBGLEMGH LG HITER

N T W ERAS RS [ S 51 05 L5 R BAT Al R L
P, D5 FLE BRI A5 53 2R AR R A9 4574«

1) FUARB ™ i AS B 8540 56 R A B AR e 22
S AT G091 ) B AR At DX R MR — 2L

2) BT AT G4 1) 53 ik >R R [R] 69 B C 0 I
TRF I3 A HEA — 2

e 177 10] A7 LA HL 37 07 FLAS SR UL IET 7-10,

d?

w I
(a) BLIEZM ] (b) 374 (c) KA X IR
CeR 7]

E7 TEEEARERGPTIEFIMBEZHEER
Fig. 7 Electric field simulation results of PT1 case on
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Fig. 9 Electric field simulation results of PT3 case on
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Fig. 11 Electric field simulation results of PT11 case on
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Table 1 Simulation results of electric field on

different model
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PT1 222 222 — —
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