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ABSTRACT: High-voltage cable is the key power equipment
for urban power transmission grids, as well as for the
transmission of offshore wind power to the land power grid and
the large-scale utilization of renewable energy. However,
crosslinked polyethylene insulating material has become the
bottleneck for the production of high-voltage cables in China.
The entire process for the production and application of
high-voltage cable crosslinked polyethylene insulating
materials involves multiple steps, multiple structures, and
multiple properties. In this paper, four key properties and five
basic scientific issues of high-voltage cable used crosslinked
polyethylene insulating materials were proposed. The purpose
is to promote the research on the basic theory of high-voltage
cable crosslinked polyethylene insulating material, as well as to
promote the independent research and development of
high-voltage cable

crosslinked  polyethylene insulating

materials.

KEY WORDS: high voltage cable; crosslinked polyethylene;
insulation
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Fig. 1 Flow chart of the high-voltage cable crosslinked
polyethylene insulation production
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Fig. 2 Schematic diagram of
the low-density polyethylene molecular chain
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High-voltage cable is the key power equipment for
urban power transmission grids, as well as for the
transmission of offshore wind power to the land power
grid and the large-scale utilization of renewable energy. In
recent years, the domestic crosslinked polyethylene
insulation technology has been extensively studied and
has achieved rapid development.

The entire process for

of

the production and

application high-voltage cable  crosslinked

polyethylene insulating materials involves multiple steps,

multiple structures, and multiple properties. In this paper,
four key properties were proposed, namely the molecular
structure and rheological properties of the low-density
polyethylene base materials, the degassing performance,
the scorch resistance, and the insulation properties of the
crosslinked polyethylene insulation materials, as shown
in Fig. 1. The paper reviews the current research status

and research trends related to these properties.
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[ Important properties ]

| ® Scorch resistance

I'® Insulation properties of high-voltage cable

| @ Rheological properties
| ® Degassing performance

As shown in Fig. 1, five basic fundamental
scientific issues are proposed, namely the design and
regulation of the low-density polyethylene molecular
structure, the rheological behavior and its design theory
of low-density polyethylene, the coupling mechanism of
the crosslinking and the rheology in crosslinkable
polyethylene, the coupling mechanism of the
anti-oxidation and the crosslinking in crosslinkable
polyethylene, and the correlation of the insulation
performance and the multilevel structure as well as
impurity defects. The importance of these issues and the
research work that needs to be carried out in the future
are put forward.

The purpose is to promote the research on the basic
theory of high-voltage cable used crosslinked
polyethylene insulating materials, as well as to promote
the independent research and development of the

advanced high-voltage cable.
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Fig. 1

and impurity defects
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