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Simulation Analysis and Structure Optimization Based on the Hydrostatic Test of 252 kV
Three-phase Basin-type Insulator

WU Shengbin, JIANG Xu, XIN Zhaozhao, JIN Song’an, MA Zhanfeng, CHEN Zhibin
(Xi’an XD Electric Research Institute Co., Ltd., Xi’an 710075, China)

Abstract: The destructive hydrostatic test of 252 kV three-phase basin-type insulator is described in this paper.In
order to clarify why the destructive hydrostatic test of three-phase basin-type insulator could not meet the standard
requirements, investigations are carried out in this paper.Firstly, the three-phase basin-type insulator is modeled,
simulated and analyzed.lt is specified that the stress concentration at the intersection of three - phase basin - type
insulators causes lower pressure during destructive hydrostatic test.Secondly, the structure of the insulator is
optimized and its ability of resisting compression is improved remarkably by changing the stress concentration from
‘Y’ type distribution to ©* A’ type distribution.Finally, some basic ideas for mechanical strength in optimization
design are proposed, which are that simulations should be taken into account during the mechanical strength design
for 252 kV three-phase basin-type insulator.Therefore, the work in this paper can provide useful references for the

design of three-phase basin-type insulators.
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Fig.1 Hydraulic test site
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Fig. 2 Rupture pressure 1.48 MPa

Fig.3 Rupture pressure 1.45 MPa
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Fig. 4 Three-dimensional model of three-phase
basin-type insulator
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Fig.7 Schematic drawing of constraint condition
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Fig. 8 Stress distribution nephogram
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Fig. 9 The distribution curve of the stress along the

convex surface
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Table 1 Mechanical strength property of epoxy
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type insulator before and after improvement

B OEASHEE

Fig. 11 Stress distribution nephogram
Beoh , FEAE A AL B TS A rh L B 1 &5 B it
B RN SN, i B A E 2R TR BT T
H¥5E 845 NI A AN LA R, g 53 1
B RCAE AT XS U AN ME & BE L 7E 2 MPa T 1Y s ) 4804
AL S S5 A8 Y B R L I E 63.07 MPa /)N T 3R 48
RS R A 25 il N 7 80 MPa. W] LAIHEWT, {1k
G55 B0 FE e 21 1 LATH A2 34544 T T /) 1.8 MPa
IR TE AT

4 £t

SO =M A G TR K R I O
AT 7B S M, B TR K T i 8 B4 )i
P, XA S M AT T Bt AR A R 458

1) T = A8 21 B A TR AE A XA M 52



GIS/GIL M E L A U A9 L 1

B, 22 M1, SENAI, 45 BT 252 kV A oK R BT B skt e .

137 -

70
60 0
50
%40 Ik
R 30
2 /DN L
IV \
10—~
% 100 200 300 400 500
HE 25/ mm
E12 OEMAEESHi%

Fig. 12 The distribution curve of the stress along the

convex surface
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