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Key Components in the Single line diagram:

● Busbars: Transmit power from incoming sources to outgoing bays.

● Disconnector Switches (DS): Provide visual electrical isolation during maintenance.

● Earth Switches (ES): Standard earth switches discharge residual capacitive charges on de-energized sections.

● Fast-Acting Earth Switches (FES): Designed to safely close against active line voltages/trapped charges during switching 

errors or short circuits.

● Circuit Breaker (CB): Interrupts normal load currents and fault currents using SF6 as the arc-extinguishing medium.

● Instrument Transformers (CT & VT): Provide scaled-down currents and voltages for protection relays and metering 

instruments.

● SF6-to-Air Bushing / SF6-to-Cable Termination: Interfaces the enclosed gas system to outdoor overhead transmission 

lines or underground power cables.



4. Busbar & Construction Aspects of GIS

A. Busbar Design in GIS

● Conductor Material: Aluminum or copper tubes with high electrical conductivity and structural rigidity.

● Insulating Support: Cast-resin epoxy insulators (discs or conical spacers) support the central conductor coaxially within the 

enclosure tube.

● Gas Compartmentalization: Barrier insulators divide the GIS busbar into distinct, gastight compartments. This limits SF6 gas loss 

during maintenance or accidental leaks to a single localized compartment.



B. Structural & Constructional Features

1. Enclosure Material:
○ Aluminum Alloy: Lightweight, corrosion-resistant, high electrical conductivity, eliminates induced eddy current losses 

in three-phase/single-phase enclosures.
○ Stainless Steel: Sometimes used for high structural strength, though non-magnetic aluminum remains standard.

2. Dielectric Gas (SF6 Properties):
○ Electronegative gas (captures free electrons rapidly).
○ Dielectric strength is approximately 2.5 to 3 times higher than air at atmospheric pressure.
○ At working pressure, dielectric strength rivals transformer oil.

3. Expansion Joints (Bellows):
○ Stainless steel flexible expansion bellows absorb thermal expansion/contraction of metal pipes and structural tolerances 

during installation.
4. Particle Traps:

○ Metallic dust or microscopic conducting particles drastically reduce SF6 breakdown voltage. Low-field zones (particle 
traps) are provided at the bottom of enclosures to safely capture free metallic debris.



5. Installation and Maintenance of GIS

A. Installation Considerations

1. Cleanliness & Environment:

○ High-voltage GIS bays must be assembled under cleanroom conditions. Moisture, dust, and particulate contamination 

must be strictly avoided during site installation.

2. Foundation & Civil Work:

○ Requires a flat, reinforced concrete floor rated for static and dynamic mechanical shock loads caused by circuit breaker 

operation.

3. Gas Filling & Vacuuming:

○ Pre-evacuation to high vacuum (< 1 mbar) to evacuate air and moisture prior to filling with technical-grade SF6 gas to 

operating pressure.

4. Site Testing & Commissioning:

○ High Voltage (HV) With

○ stand Test: Variable frequency resonant testing at site.

○ Partial Discharge (PD) Measurement: UHF sensors detect internal partial discharges before energization.

○ Gas Quality Checks: Moisture content, purity percentage, and leakage checks.



B. Maintenance Practices

● Routine Monitoring: Continuous gas density monitoring using temperature-compensated pressure 

switches/gauges.

● Condition Monitoring: Periodic partial discharge testing (UHF/Acoustic), IR thermography on 

outdoor joints, and chemical purity testing of gas.

● Gas Handling: Specialized SF6 gas service carts are used for gas evacuation, filtering, storage, and 

re-filling without releasing gas into the atmosphere (since SF6 is a potent greenhouse gas).
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