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Key Insulation Technology of UHV GIL in Sutong Utility Tunnel Project
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Abstract: Gas insulated metal enclosed transmission line (GIL) has been widely used in power transmission under ex-
treme environment and compact conditions. The reliability of the GIL insulation is related to the safety and stability of
power system, which is the basis and the key of large-scale application. UHVAC GIL was applied for the Soochow-Nan-
tong(for short: Sutong) river-spanning transmission, possessing the characteristics of long distance, high voltage, typical
insulation structure, complex material and special operating conditions. There is no experience to learn from at the begin-
ning of the research and development. Aiming at the UHV Su-Tong GIL project, we analyzed the electrical, thermal and
mechanical properties of the epoxy composite used for GIL insulator , as well as their change law with temperature. The
technological process was studied in combination with the curing dynamics-thermal-mechanical coupling simulation. A
semi-conductive interface material for relieving interface stress and shielding interface defects is developed, and the key
performance control index of the material is proposed. Based on the multi-physical-field coupling simulation and the
complex surface optimization design method, the basin insulator and tri-post insulator used in UHV GIL are optimized
and designed. Besides, the configuration scheme of insulator and current carrying structure of foundation unit of GIL are
also developed. And the discharge characteristics of GIL insulators are summarized in detail. Through the researches, the
key insulation problems have been solved and the core technology of UHVAC GIL has been mastered, which provides an

important basis for the independent manufacture and application of advanced GIL transmission equipment. A strong tech-
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nical support also has been provided for the reliable operation of UHVAC loop network in East China.

Key words: ultra high voltage; gas-insulated metal-enclosed transmission line; material characteristics; structure design;

discharge characteristics
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Table 3 Optimization results of UHV GIL tri-post insulator
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under different deflections
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