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Simulation Study on Mechanical Stress Distribution of UHV GIL Tri-post Spacer Under
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Abstract: Tri-post spacer is the key insulation support component of EHV and UHV gas-insulated transmission line
(GIL) , and its mechanical reliability is directly related to the safe operation of the GIL. In this paper, the principal
stress distribution and mechanical reliability of the tri-post spacer in 1 100 kV GIL are systematically analyzed with
consideration of the thermal expansion, electromagnetic vibration and conductor deflection. The main conclusions ob-
tained are as follows: The maximum tensile stress and compressive stress of the tri-post spacer at no load current are
located at the lower post and the post-insert boundary, which are 2.37 MPa and 9.02 MPa respectively. It is found af-
ter comprehensive considering the influence of thermal expansion and pipeline vibration that the tensile stress is are
located in the abdomen of the spacer and the boundary of lower posts, and the maximum value is 16.6 MPa. In case of
conductor deflection due to assembly error, the tensile stress concentration at the boundary of the post opposite to the
deflection displacement increases. The results above can provide theoretical support for improving the reliability of
GIL tri-post spacer.
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Fig. 2 Temperature distribution of tri-post spacer
with current loading
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Table 1 Temperature field simulation parameter table

it TR e Y
[We(m-K)"] (kg-m™)

EiE SR 1.035 0.85 2240

S 238.000 0.15 2700

FERER 163.000 0.20 2720
SF, k(T — rho(pA, T)

TSI, BRI SR TE RS , 5 1 y
BT ), B0 SF N R AR . TR T Y
M0 S T 42 5 DAy XoF R 2 1 AU S B 4 A ) 322 £
P o AT A AR AT AR A UL 3, A I U
P B M8 PR, SRS N 0.1 m/s
[ IS phy 48 2 SR Bl AL AR S, A P

FEvE, N OIREEAR . AaZk+ b SOBRAM RS & T R
PSR, iR AR, B SRR A AL iR BE Sy 37.4 °C,
1M SCHRARANA 32.2 °C HHIEI 3 AT, 8% 1A 1Y
TRERBRE W2 me RN ) 4 A O

UE/(m « s

0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

B3 REAEEEREHSHE

Fig.3 Cross-sectional fluid field distribution of the model
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Fig.4 GIL micro-element diagram at axial section
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Table 2 Mechanical parameters of key components
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Fig. 5 Principal stress distribution of tri-post spacer

under gravity
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Fig. 6 Principal stress distribution of tri-post spacer

under thermal expansion
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Fig. 7 Effect of thermal expansion on distribution of the

third principal stress at spacer/insert boundary
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