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Analysis for Electrical Properties of Gas Insulated Transmission Line (GIL ) Conductor
With Interference Fit Structure

LI Kai, SI Xiaochuang, XU ZHongxun, SONG Jiguang, MIAO Xiaojun
(Pinggao Group Co., Ltd., Henan Pingdingshan 467001, China)

Abstract: In order to test and verify the feasibility of using low-cost, high-efficiency interference fit structure re-
placed conventional welded structure for GIL conductor manufacturing, electrical properties of conductors with inter-
ference bonding structures were analyzed. Loop resistances of conductors with different structures and different prep-
aration processes were tested using loop resistance test instrument, the contact characteristics of interference fit
structure analyzed using ANSYS software, and then, a suitable interference fit structure and welded structure were
selected for verification of current carrying capacity. The results show that : the loop resistance of interference fit struc-
ture with 0.15 mm interference value and welded structure are similar, the results of temperature rise testshort-time
withstand test and peak withstand test are authorized, interference fit structure can be replaced conventional welded
structure in GIL manufacturing to improve manufacturing efficiency.

Key words: gas insulated transmission line; interference fit; electrical properties; temperature rise test
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Fig.1 Structure of GIL conductor
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Fig.2 Structure diagram of conductor connector
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Fig. 3 Schematic diagram of the test circuit
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Fig. 4 Temperature rise measurement point diagram

IR :2 000 AX1.1,50 Hzo IRXEMEL:3 %% .
I 1 R 2e TRUA AL . 58 SF U TR )
0.42 MPa(£ JE,20 °C). %6 i 32 H 37 A A i 37 f
DR = A [, 106 4 R GB 2706€ 38 Tt e
Js Fi i s PR R T vk ) AT, e B B L 5

AR E H

TM,—iRIAR 2% s L—Hbiay:  SQF—FREWiis 2% 1;
TR—IREAR Ay CS—arIFR; QF —HefEWi 352
TM, —iRIGAE K 88 20— R EorE; T—Ri ok
TO— ki o
Es5 shiEEile/EER

Fig.5 Schematic diagram of dynamic thermal stability test
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Fig. 6 Resistance of different connection structures
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Fig. 7 Contact stresses of connection structures with

different interferences
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Table 1 Temperature rise results of different structures
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Fig.9 Test stance of dynamic thermal stability test
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Table 2 Resistance of main loop before and after

dynamic thermal stability test
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Table 3 Short-time withstand currents and peak

withstand currents for different structures
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Fig. 10 Typical oscillography of experiment

(5] T, EHeIt, i AE 4. 8 AT GIL M35 1 FALT]. 5 HEHL £ ,2014,50(10):107 -111.



- 36 - 201844

Eudz

H54t AW

[10]

[11]

[12]

[13]

[14]

[15]

[16]

WANG Tongde, WANG Xiaoqi, WAN Fanghua, et al. De-
sign and application of high voltage AC GIL[J]. High Volt-
age Apparatus2014,50(10):107-111.

ZISN R S O N Y R e S R LGRS S TR
FEGEH PR ARG R[], 7K T3 %2 H, 2013, 39(8):66-68.
LUAN Jun, WANG Yiping,DU Yunhua. Application of met-
al enclosed gas insulated transmission line in Xiluodu hy-
dropower station[J]. Water Power,2013,39(8):66-68.
PREFAL B B, D, 55 MR K R R %
iy FL 2R B R T S [D). R R AR, 2009, 35(12):
3137-3142.

CHEN Xuanshu, HU Yi, XIN Yaozhong, et al. Prospect of
high voltage long distance compr-essed air insulated trans-
mission lines[J]. High Voltage Engineering, 2009, 35(12):
3137-3142.

O BR R SCT GIL I GIS BEE ™ i BEAR G5 Hy R~
VO, R EHL A, 2013,49(4):128-133.

LEI Ming, CHEN Lin. Discusses on basic st-ructure design
of GIL and GIS bus bar[J]. H-igh Voltage Apparatus, 2013,
49(4):128-133.

EN A RREE. 550 kV GILBHE L5 1 H) .
A HAR,2015(9):59-63.

LU Jiaming, CAO Weiwei, ZhOU Zhenhua. The structural
design of 550 kV GIL bus|J]. Electrical Engineering, 2015
(9):59-63.

¥ B CIL 5 GIS FE4 iy 454 R 5 5 0 )] 5
%,2011,47(8):72-74.

YANG Qi. Characteristics and applications of GIL and GIS
bus[J]. High Voltage Apparatus,2011,47(8):72-74.
TRUMAN C E,BOOKER J D. Analysis of a shrink-fit fail-
ure on a gear hub/shaft assembly[]J]. Engineering Failure
Analysis, 2007, 14(4):557-57 2.

RADI E,STROZZI A. Jeffery solution for an-elastic disk con-
taining a sliding eccentric circ-ular inclusion assembled by
interference fit[J]. International Journal of Solids and Struc-
tures, 2009,46(25-26):4515-4526.

MIRZAEE-SISAN A, FOOKES A J, TRUMAN C E, et al.
Residual stress measurement in a repair welded header in
the as-welded condition and after advanced post weld treat-
ment [J]. International Journal of Pressure Vessels and Pip-
ing,2007,84(5):265-273.

OZEL A, TEMIZ S, AYDIN M D, et al. Stress analysis of
shrink—fitted joints for various fit forms via finite element
method[J]. Materials & Design, 2005 ,26(4):281-289.
CROCCOLO D, DE AGOSTINIS M, VINCENZIN. Static
and dynamic strength evaluation of interference fit and ad-
hesively bonded cylindrical joints[J]. International Journal
of Adhesion and Adhesives,2010,30(5):359-366.

i T, kA, JRI RS, S (BRI 2 R Y ) 2
P KB )] AU T AR2E 4, 2012, 48(13):160-166.

(17

—

[18]

[19]

[20]

[21]

—_
N
[\

—

23

—_

[24]

[25]

26]

TENG Ruijing, ZHANG Yubin, ZHOU Xiaoju-n, et al. Me-
chanical properties and design m-ethod of cylindrical inter-
ference fit[J]. Journal of Mechanical Engineering, 2012, 48
(13):160-166.

PR, E A, WO, S DR AR A 2 ke e ot
R v A T ) G A B A5 A0 (). LR TR S 4, 2006, 42
(10):102-108.

HUANG Qingxue, WANG Jianmei, JING Da - hai, et al.
Pressure distribution and damages of oil-film bearing sleeve
during the process of interference fit[J]. Chinses Journal of
Mec-hanical Engineering,2006,42(10):102-108.

WS R e 2 R, RS A Y O
SR AR T R4, 2010, 46(16): 53-59.

YANG Guangxue, XIE Jilong, LI Qiang, et al. Key
parameters of fretting damage under shri-nk[J]. Journal of
Mechanical Engineering,2010,46(16):53-59.

Mh o 3%, o B e T SE R OISR ). T E LR TR,
2005, 16(1):28-30.

CHEN Lian. Study on reliability design meth-od for interfer-
ence fit[J]. China Mechanical E-ngineering, 2005, 16(1):
28-30.

OSWALD F B,ZARETSKY E V, POPLAWSKI J V. Inter-
ference-fit life factors for roller bearings|J]. Tribology Trans-
actions, 2009,52(4):415-426.

BOUTOUTAOU H, BOUAZIZ M, FONTAINE J F. Model-
ing of interference fits taking f-orm defects of the surfaces
in contact into a-ccount[J]. Materials & Design, 2011, 32(7):
3692-3701.

SEN S, AKSAKAL B. Stress analysis of inte-rference fitted
shaft hub system under transientheat-transfer conditions|J].
Materials&Design, 2004 ,25(5):407-417.

LANOUE F,VADEAN A,SANSCHAGRIN B. Fretting fatigue
strength reduction factor for interference fits[]]. Simulation
Modelling Pract-ice and Theory,2011,19(9):1811-1823.
OZTURK F W. Simulations of interference and interfacial
pressure for three disk shrink fit assembly[J]. Gazi Universi-
ty Journal of Science,2010,23(2):233-236.

X e R L FE )] ALK ST, 20 11,39
(4):47-78.

LIU Ling. Research on interference connector’-s assembly[J].
Machine Tool&Hydraulics,2011,39(4):47-78.

FEJTUE , 3B AT B, 45, VAT Fl f S AR -5 42
L BEAREEA ST IR AR, 2015(4):7-11.

REN Wanbin, ZHI Hongxu, FU Yinghua, et al. Research on
temperature rise and contact resi-stance of rivets contacts[J].
Low Voltage Apparatus,2015,(4):7-11.

ZF M(1984—), B AR A, LT, FEANFHE

Tr % A 09 B R B EH AT



