
CABLE PROTECTION 
PIPES
HFI-welded steel pipes
for the protection of
underground power cables
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The ongoing transition of the energy sector toward renew-
able sources and the rising demand for energy - for example 
due to the substitution of natural gas with hydrogen as well 
as the electrification of production processes and mobility 
solutions - require a reliable and secure infrastructure.

Consequently, power grids, and in particular the extra-
high-voltage transmission grid (>220 kV), must be adapted 
and expanded in line with changes in generation and
consumption structures.

Underground power cables are therefore becoming increas-
ingly important. This type of installation not only offers 
advantages in terms of aesthetics and the minimization of 
disruption in public spaces, but also with regard to the safety 
and durability of cable systems.

However, it must be taken into account that a growing 
number of underground lines will also lead to an increase
in situations requiring special cable protection. Compared 
with overhead lines, particular challenges arise, for example 
when crossing rivers, roads and railway lines. Especially in 
these situations, HFI welded steel pipes are a simple, durable 
and proven solution for trenchless installation, with a wide 
range of possible external coatings.

Steel cable
PROTECTION PIPES
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The high frequency induction welding process is a proven
method for manufacturing longitudinally welded pipes. The 
starting material for this process is hot-rolled strip steel, which
is formed into a pipe in a continuous forming process.

The strip edges to be joined are inductively heated to welding 
temperature and pressed together. Weld beads are formed on 
both the outside and inside of the pipe. These are removed
flush with the pipe contour using scarfing tools.

The result is a product that meets the highest requirements for 
pipe geometry over the entire pipe length and circumference.

Figure 1 illustrates the manufacturing process.

The weld seam is produced without filler material. After welding, 
the seam and the heat-affected zone are subjected to a normaliz-
ing heat treatment. In addition, the weld seam is inspected over 
its full length by ultrasonic testing, and the mechanical techno-
logical properties are verified by destructive testing for each 
production lot. The product is supplied with a 3.1 inspection 
certificate.

Figure 1: Overview of the 
HFI-production process

HFI-WELDED 
steel pipes
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The key advantages of steel cable protection pipes compared 
with the use of other materials include:

	– High design flexibility through a variety of steel grades and 
wall thickness combinations. This enables high tensile 
forces during installation into the HDD borehole

	– Improved mechanical protection and increased safety in 
applications subject to higher loads, such as road cross-
ings, river crossings, steep grades and similar situations

	– Shielding of the magnetic field around the conductor cable, 
reducing the risk of interference with other infrastructure

	– Improved short-circuit detection through current conduction via 
the steel pipe system

	– High performance joining technologies are available, for 
example where space is limited during installation, such as 
inserted welded sleeve connection ESM or tensile resistant 
push fit sleeve connection ZSM

	– Use of alternative installation techniques, for example 
trenchless installation over several kilometres

	– Available coating options include PE or PP plastic coatings, 
fiber cement coatings or GRP to increase resistance to soil 
conditions

	– Good heat dissipation

	– The pipe can be protected by cathodic corrosion protection 
CCP, which also enables the detection of external interference

	– Non-destructive testing (NDT) of the connection can be 
performed when required

	– Based on the metallic properties, the position of the steel pipe 
can be measured during pullback operations
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Des igns 
Diameter: from 114.3 mm to 610.0 mm
Wall thicknesses: from 5 to 12 mm 
Lengths: up to 16 m 
Manufacturing standard: EN 10217 Part 1 or Part 3
Grades: P235TR1 to P355NH

	– Pipe material resistant to internal damage during cable 
installation using a steel pulling rope, particularly when 
passing through unavoidable bends in the cable route

	– Different coating colors are possible

	– Pressure-tight system: pressure measurement can be used 
for defect detection

Pipes with Modified 
SOCKET WELD

The connection of pipes using an inserted welded sleeve 
connection is a technology already established in the water 
sector and in inner city installation of cable pressure pipes, 
meaning nitrogen insulated lines.

For the application of this joining technology as a protection 
pipe for power cables, the question arises as to how the cable 
can be pulled through the sleeve area with the lowest possible 
risk of damaging the cable sheath.

The sleeve according to DIN 2460 can remain unchanged, as the 
transition from the sleeve geometry formed during the manu-
facturing process to the sleeve area is inherently free of sharp 
edges. For use as a cable protection pipe, the end preparation 
of the spigot end has been modified by the manufacturer.
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Figure 2: Modified socket weld for 
use as a cable protection pipe

This ensures that no damage to the cable insulation occurs when 
the cable is pulled through the pipe. During installation, the welded 
connection of the pipes is straightforward, as only a fillet weld joint 
needs to be completed in the vertical down welding position.

The pipes are also suitable for trenchless applications. For this 
connection, the weld seam factor is 0.7 according to DIN EN 1993 
Part 1.

The advantages of connecting steel pipes by means of an inserted 
welded sleeve connection can be summarized as follows:

	– Simple production of the pipe joint on site

	– Grinding of the weld root using an internal pipe manipulator is 
not required

	– No geometric adjustment of the sleeve required before welding

	– No internal burrs caused by welded on sleeves

	– No damage to the cable during cable installation

The pipe ends, which are normally supplied with plain ends,
are provided at the factory with an internal bevel depending
on diameter and wall thickness, see  Figure 2.
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Figure 3: Socket forming in heated con-
dition over a mandrel (left) and formed 
sleeve during the cooling process.

Pipe end with 
PREPARED WELDING BEVEL

The pipes are supplied with a prepared weld bevel with a standard 
bevel angle of 30° ± 5° and a root face of 1.6 mm ± 0.8 mm. This 
design is suitable where high tensile forces are required or where 
a sleeve-free design is preferred for cable installation. MLP re-
commends grinding the weld root created on the inner pipe wall 
during welding of the pipe joint seam until it is flush with the pipe 
contour. Otherwise, the insulation of the cable being pulled in 
may be damaged during cable installation.

A forming tool (the mandrel) is hydraulically pressed into the plain pipe 
end. The expansion process creates a dimensionally accurate sleeve 
with the so-called socket base, which ensures the perfect fit for the 
spigot end of the next pipe.

Depending on the wall thickness, the pipes are socketed either cold or 
hot. In the case of hot forming, the pipe end is first inductively heated 
to 850 to 900°C.

Product ion  o f  the  Inser ted  We lded  S leeve  Connect ion
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Further information about us is available at:
mannesmann.com

Annika Graf | Regional Sales Manager
T	 +49 271 691-258
E	 annika.graf@mannesmann.com

Manuel Müller | Product Manager
T	 +49 271 691-163
E	 manuel.mueller@mannesmann.com

Stephan Maier | Regional Sales Manager
T	 +49 271 691-243
E	 stephan.maier@mannesmann.com

August 2026

Contacts 
Please contact me!

Mannesmann Line Pipe GmbH 
In der Steinwiese 31
57074 Siegen | Germany


