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• economic parameters of cable and GIL installations will be identified and the 
relative cost structure will be given; 

• typical transmission solutions of GIL and cables will be compared; 
• environmental impact such as health and safety requirements and external 

electromagnetic fields will be taken into account; 
• technical definitions of cost factors and cost drivers will be given to make the 

solutions comparable, e.g. access and width of route, system configuration, 
right of way, safety aspects, case of fire, transmission losses, reactive power 
compensation, ageing of equipment, life cycle cost, service experiences, gas 
tightness, recycling of material at the end of life, CO2 emission impact 
(production, installation, life time), waste disposal, geographical, construction, 
operation and maintenance, standards and regulations; 

• practical applications will be described; 
• impact of restoration cost factors in case of failure and relevant outage 

duration will be covered. 

Content of TB 639 



Scope TB 639  

This technical brochure is limited to: 
 
• AC underground transmission; 
• Rated voltages 52 kV to 800 kV; 
• GIL and extruded insulation cables, included all 
 extruded materials.  



Gas Insulated Transmission Line (GIL) 
Principle design and components 

A straight unit - B angle unit - C disconnecting 
unit - D compensation unit 
1 enclosure, 2 conductor, 3 sliding contact, 4 
non gas tight insulator for conductor fix-point 



Extruded XLPE cable 
Principle design and components 

Example: 
Prefabricated joint for EHV 
extruded XLPE cable 

Example:  
Cross section for EHV 
extruded XLPE cable 



Basic information  
EHV extruded cables and GIL 

Diameter of enclosure 

pipe 

[mm] 

Cross-sectional area of 

the enclosure / 

conductor pipe 

[mm2] 

AMPACITY 

Directly buried in the ground at a depth 1.5 m in a soil with 

th=1.0 Km/W and g= 20°C, flat with spacing equal to 0.8 m at 

0.8 MPa 

[A] 

Comments 

500 12 000 / 4 300 3 150 A 420 kV tested at IPH Berlin and used 

in the Kelsterbach project 

650 16 000 / 5 400 4 000 A 420 kV EDF France and buried as 

prototype at IPH Berlin 

Capacity of GIL 

Capacity of Cables 

Cross-sectional area 

[mm2] 

AMPACITY 

Tunnel laid in cross-bonding g= 20 °C 

[A] 
800 CU-Round 782 A in Swiss 

1 600 CU- Milliken 1 670 A in Berlin 
2 500 CU- Milliken 2 485 A with forced cooling in Madrid 



Many project application examples are given in TB 
EHV extruded cables  



Many project application are given in TB 
GIL 



Relative Cost Structure 

Transmission requirements like voltage ratings, current 
ratings, thermal limit, location limits, bending radius and 
many others will be discussed in the TB and a matrix form is 
created for better evaluation of the best fitting solution. 

Type GIL XLPE cable 

Copper   x 

Aluminium x x 

SF6/N2 x   

XLPE   x 

Cast resin x   

Table 10.2: Materials used for GIS and XLPE cables 



Voltage Ratings at AC: cable up to 500 kV , GIL up to 800 kV 

Ratings and Limits 

Current Ratings at AC: cable up to 2675 A, GIL up to 8000 A 

Bending Radius: cable down to 3 m, GIL down to 400 m 

Table 10.3: Temperature limits for materials used in GIL and XLPE cables 

Type of material 

Max. temperature range depending on specific 

design 

At continuous current rating 

GIL   

Cast resin insulators 105 °C to 125 °C 

Silver contacts 110 °C to 120 °C 

XLPE cables   

XLPE insulation 90 °C 

Relative Cost Structure Examples 



Local Transport Limitations 

Investment Cost on Site 

Civil Works 

Soil Condition 

Storage on Site 

Assembly Process 

High Voltage Testing 

Relative Cost Structure Examples 



• Economic parameters of UG cable and GIL installations have been 
identified and the relative cost structure has been given; 
• Typical transmission solutions of GIL and UG cables are compared; 
• Environmental impact such as health and safety requirements and 
external electromagnetic fields have been taken into account; 
• Technical definitions of cost factors and cost drivers have been given 
in order to make the solutions comparable, e.g. access and width of route, 
system configuration, right of way, safety aspects, case of fire, transmission 
losses, reactive power compensation, ageing of equipment, life cycle cost, 
service experiences, gas tightness, recycling of material at the end of life, CO2 
emission impact (production, installation, life time), waste disposal, 
geographical, construction, O&M, standards and regulations; 
• Practical applications have been shown; 
• The impact of restoration cost factors in case of failure and relevant 
outage duration has also been covered. 



Thank you for your attantion. 
 

Do you have questions? 

 


