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Introduction: HVDC Cable systems
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HVDC cable systems 
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MI DC cable: 2.2 GW at ± 600 kV
XLPE DC cable: 2 GW at ± 320 kV (2015); 1 GW at ± 400 kV (2019)
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Recommendations and standards
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WG 21.02: Electra No. 189
WG 21.01: TB 219
WG B1.32: TB 496
WG B1.43: TB 623

IEC 62895 DC extruded land cable systems up to 320 kV (2017)

DC cables up to 800 kV (2000) 
DC extruded cable systems up to 250 kV (2003)
DC extruded cable systems up to 500 kV (2012)

Mechanical testing of submarine cable DC > 60 kV (2015)

JWG B4/C1.65: TB 684 Recommended voltages for HVDC Grids (2017)

WG B1.42: TB 622 Testing DC transition Joints up to 500 kV (2015)
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• Development tests: development phase

• Type tests: demonstrate satisfactory performance 
characteristics of an application

• Pre-qualification test: demonstrate satisfactory long 
term performance of the complete cable system.

• Routine tests: by the manufacturer on each 
manufactured component

• Sample tests: by the manufacturer on samples at a 
specified frequency

• Tests after installation:  demonstrate integrity of the 
cable system as installed.

320 kV HVDC cable system pre-qualification test @ KEMA Labs

Testing of HVDC Cable systems
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Electrical stress in HVDC cable
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• DC cable insulation material

resistive effect

temperature dependent

Electrical stress shifts
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∆����:a specified temperature drop across the insulation

Temperature in HVDC cable
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• Temperature drop across (Δ�� the insulation must be defined and controlled

Δ �
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sheath temp

Δ�
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A diagram of a typical 24 hours load cycle
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Superimposed impulse withstand voltage test
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320 kV HVDC cable system type test @ KEMA Labs
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Test development
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Pulse electro-acoustic method: space charge measurement @ KEMA Labs Temporary overvoltage test: superimposed oscillating 
switching impulse @ KEMA Labs
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• DC cable lines: grow, especially in Europe.

Germany DC corridors

mitigate their visual impact

German corridors

DC cable system ratings/per bipole

MI cables ± 750 kV at 3000 MW (2030)

XLPE cables ± 650 kV at 2600 MW (2030)

± 800 kV at 3200 MW (2030 optimistic?)

Asia DC grids:

dominated by Overhead line ± 1100 kV12000 MW (2019)

XLPE cables ± 535 kV at 3000 MW (2020?)

Future outlook

03.05.16 10

IEEE Spectrum
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