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(57) A dynamic and static submarine cable with a
continuous wire core (10), the submarine cable having
the continuous wire core (10), a static section (11), a
dynamic section (12), and a transition section (13) posi-
tioned between the static section (11) and the dynamic
section (12), wherein an inner jacket (101) is formed on
the exterior of the wire core (10) through extrusion, and
a part of the inner jacket (101) which is positioned at the
transition section (13) is selected and marked as a tran-
sition point (131); armored steel wires are twisted on the
inner jacket (101)toform atleastone innerarmored layer,
and the position on the inner armored layer correspond-
ing to the transition point (131) is marked; and the ar-
mored steel wires are twisted from the dynamic section

(12) to the transition section (13) to form at least one
outer armored layer, the outer armored layer extends to
the transition section (13), the inner armored layer and
the outer armored layer are cut off at the transition point
(131), and the parts of the inner armored layer and the
outer armored layer at the transition section (13) are com-
bined to install a sealing assembly. Further provided is
a production method for the dynamic and static subma-
rine cable with the continuous wire core (10), wherein
the wire core (10) is continuously produced, the armored
layer and a jacket layer are formed outside the wire core
(10), the armored steel wires of the armored layer are
cut off at the transition section (13), and the sealing as-
sembly (20) is installed in a matching manner.
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Description
FIELD
[0001] The present application relates to the technical

field of submarine cables, particularly, relates to dynamic
and static submarine cable with continuous wire core and
production method therefor.

BACKGROUND

[0002] With the development of offshore oil and gas
resources and new offshore energy gradually being de-
veloped in the deep sea, submarine cables, which un-
dertake the task of power and communication signal
transmission, have gradually become the key and costly
component of the whole system. The dynamic submarine
cable in the prior art usually consists of a cable core for
current transmission and an optical core for optical signal
transmission, which are twisted to form the submarine
wire core, and several sheath layers, armor layers, etc.
are set outside. Dynamic submarine cables are gradually
developing towards direction of large water depth, high
voltage and large capacity signal transmission, and the
corresponding protection requirements for dynamic sub-
marine cables are also gradually improved. Forexample,
when floating oil production platform and floating wind
power generation equipment assemblies are applied to
the ultra deep water environment below 800m, the dy-
namic submarine cable will bear a direct load caused by
floating body shaking and wave current, which will in-
crease the risk of damage to the dynamic submarine ca-
ble and supporting accessories. The distance from the
floating body operating in deep water environment to the
seabed or shore access equipment usually reaches hun-
dreds of kilometers. The laying distance of the whole sub-
marine cable is long. In order to ensure that voltage drop
meets transmission requirements, section of cable con-
ductor is usually designed to be large, and the cost in-
creases sharply.

[0003] In prior art, in order to meet requirements of
long-distance laying and reduce the cost, a dynamic sec-
tion and a static section of the submarine cable are usu-
ally produced separately. The static section applies a sin-
gle layer of armor without extruding the outer sheath. The
static section and the dynamic section are connected
through a joint box. The electrical cables in the joint box
are connected through soft connectors or prefabricated
hard connectors, and the optical cables are connected
through a splice box. There are defects such as large
transmission loss, easy to be affected by moisture, high
breakdown risk under high electric field stress, etc. when
connecting cables.

[0004] In order to avoid the defects of the connection,
the dynamic section and the static section are considered
to adopt a whole piece method. However, with the in-
crease of the transmission distance, the whole piece
method will lead to a significant increase in the cost. Un-
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der the action of unstable seabed or anchor damage, the
static section submarine cable is very easy to be broken
during asheath damage accident. Under high water pres-
sure, seawater rapidly penetrates into the whole cable
along the armor layer, and may be pressed into the elec-
trical equipment cabin, causing a short circuit accident.

SUMMARY

[0005] A main purpose of the present application is to
provide a dynamic and static submarine cable with a con-
tinuous wire core, which includes a static section and a
dynamic section with uninterrupted wire core. A transition
section is positioned between the static section and the
dynamic section. A sealing assembly is installed on the
transition section. Power and communication transmis-
sion systems can be connected without manual connec-
tors to ensure stability and safety of long-distance trans-
mission, while meeting requirements of submarine cable
protection.

[0006] Another purpose of the present application is to
provide a production method of dynamic and static sub-
marine cable with continuous wire core. The wire core is
continuously produced, an armor layer and a jacket layer
are formed outside the wire core. The armor steel wires
of the armor layer are cut off at the transition section, and
the sealing assembly is installed in a matching manner
to improve the manufacturing efficiency and reduce the
manufacturing cost.

[0007] In order to achieve the above purpose, the
present application provides a dynamic and static sub-
marine cable with a continuous wire core, including the
continuous wire core, a static section, a dynamic section,
and a transition section positioned between the static
section and the dynamic section, aninnerjacketis formed
on the exterior of the wire core through extrusion, and a
part of the inner jacket positioned at the transition section
is selected and marked as a transition point; armored
steel wires are twisted on the inner jacket to form at least
one inner armored layer, and the position on the inner
armored layer corresponding to the transition point is
marked; armored steel wires are twisted from the dynam-
ic section to the transition section to form at least one
outer armored layer, and the outer armor layer extends
to the transition section, the inner armored layer and the
outer armored layer are cut off at the transition point, and
the parts of the inner armored layer and the outer armored
layer at the transition section are combined to install a
sealing assembly.

[0008] Furthermore, the static section includes a static
inner armor layer and an outer covering layer, the static
inner armor layer is wrapped on the exterior of the inner
jacket, the outer covering layer is wrapped on the exterior
of the staticinner armor layer; the static inner armor layer
extends to the transition point, the outer covering layer
extends to the junction of the static section and the tran-
sition section, the static inner armor layer in the transition
section is bent at 90 °.
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[0009] Furthermore, the dynamic section includes a
dynamic inner armor layer, a dynamic outer armor layer,
and an outer sheath, the dynamic inner armor layer is
wrapped on the exterior of the inner jacket, the dynamic
outer armor layer is wrapped on the exterior the dynamic
inner armor layer, and the outer sheath is wrapped on
the exterior of the dynamic outer armor layer; the dynamic
inner armor layer extends to the transition point, the dy-
namic inner armor layer and the dynamic outer armor
layer in the transition section expand into an umbrella
shape.

[0010] Furthermore, the sealing assembly comprises
a static section anchor, a dynamic section anchor, and
a sealing ring, the dynamic inner armor layer and the
dynamic outer armor layer of the transition section are
positioned in a cavity of the dynamic section anchor, the
sealing ring is positioned in the cavity of the dynamic
section anchor, and the sealing ring is installed on the
inner jacket, an inner portion of the dynamic section an-
chor is filled with steel wire fastening glue; the static sec-
tion anchor and the dynamic section anchor are matched
to clamp the static inner armor layer in the transition sec-
tion, and the static section anchor is locked with the dy-
namic section anchor through bolts, an inner portion the
static section anchor is filled with resin glue.

[0011] Furthermore, the static section anchored is in
Harvard-typed structure.

[0012] Furthermore, the armor steel wires of the inner
armor layer and the outer armor layer are in medium car-
bon galvanized steel wires.

[0013] Furthermore, the armor steel wires are twisted
on the inner jacket to form two layers of inner armor lay-
ers, and the armor steel wires are twisted from the dy-
namic section to the transition section to form two layers
of outer armor layers.

[0014] The present application further provides a pro-
duction method of dynamic and static submarine cables
with continuous wire core, which is configured to produce
the dynamic and static submarine cables with the con-
tinuous wire core, the producing method includes follow-
ing steps:

(A) producing cable cores and optical cable cores
continuously, stranding the cable cores and the op-
tical cores into bundles to form the wire core, extrud-
ing the inner jacket with uniform specification and
size on the exterior of the wire core, marking the
transition point of the dynamic section and the static
section on the inner jacket;

(B) continuously twisting the armor steel wires on
the inner jacket to form the inner armor layer, and
the transition pointis marked on the dynamic section
and the static section;

(C) starting from the dynamic section, the outer ar-
mor layer is twisted in an opposite direction to the
inner armor layer, and the outer armor layer extends
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to the end of the transition section, an end portion of
the outer armor layer is fixed with steel tape;

(D) stranding the outer covering layer on the static
section to the transition section;

(E) after finishing take-up, the dynamic section is ex-
truded with the outer sheath, and the outer sheath
extends to the end of the static section;

(F) cut off the armor steel wire of the inner armor
layer and the outer armor layer at the transition point,
the dynamicinnerarmor layer and the dynamic outer
armor layer of the transition section expand to form
an umbrella shape, and are put into the cavity of the
dynamic section anchor, installing the sealing ring
on the inner jacket, and inserting into the cavity of
the dynamic section anchor, filling with the steel wire
fastening glue into the dynamic section anchor;

(G) the static inner armor layer in the transition sec-
tion is bent at 90 ° and paved all around, the static
inner armor layer in the transition section is clamped
by the static section anchor, and the static section
anchor is locked with the dynamic section anchor by
bolts;

(H) after the static section anchor and the dynamic
section anchor are locked, the static section anchor
is injected with resin glue, and the cavity of the static
section anchor is filled.

[0015] Furthermore, the dynamic section anchor is
fixed at a position where the dynamic section enters a
take-up reel in step (E).

[0016] Furthermore, before the sealing ring in step (F)
is installed on the inner jacket, the sealing ring is pre
tensioned and deformed through stainless steel clips and
bolts.

[0017] Compared with the prior art, the present appli-
cation discloses a dynamic and static submarine cable
with continuous wire core and its production method,
which has the advantages of: the dynamic and static sub-
marine cable with continuous wire core has no manual
joint connection, low transmission loss, high stability and
safety; the dynamic and static submarine cable with the
continuous wire core has good protection performance
and can effectively avoid operation accidents; the pro-
duction method of the dynamic and static submarine ca-
ble with continuous wire core has high efficiency, can be
achieved without modifying the existing production
equipment, and has low cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Many aspects of the disclosure can be better
understood with reference to the following drawings. The
drawings in the following description are some embodi-
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ments of the present disclosure. For those of ordinary
skill in the art, other drawings can be obtained based on
these drawings without creative work.

FIG. 1is a schematic drawing of a dynamic and static
submarine cable with a continuous wire core of the
present application.

FIG. 2 is a cross-sectional view of a dynamic section
of the dynamic and static submarine cable with a
continuous wire core connected with a Harvard-
typed sealing ring and a dynamic section anchor.

FIG. 3 is a cross-sectional view of the dynamic and
static submarine cable with a continuous wire without
installing a sealing assembly.

DETAILED DESCRIPTION

[0019] Inorder to better understand the above purpos-
es, features and advantages of embodiments of the ap-
plication, the application is described below in combina-
tion with the drawings and specific embodiments. It
should be noted that, in the case of no conflict, the fea-
tures in the embodiments of the present application can
be combined with each other.

[0020] Many specific details are described in the fol-
lowing description to understand the embodiments of the
application. The described embodiments are only part of
the embodiments of the application, not all of them.
[0021] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meanings as
those commonly understood by those skilled in the tech-
nical field belonging to the embodiments of the applica-
tion. The terms used in the specification of the application
herein are only for the purpose of describing specific em-
bodiments, and are not intended to limit embodiments of
the application.

[0022] The following specific embodiments will further
explain the embodiments of the application in combina-
tion with the above drawings.

[0023] Referring to FIG. 1, FIG. 2, and FIG. 3, a dy-
namic and static submarine cable with continuous wire
core includes a continuous wire core 10, a static section
11, adynamic section 12 and a transition section 13. The
transition section 13 is positioned between the static sec-
tion 11 and the dynamic section 12, and the transition
section 13 is combined with a sealing assembly 20. The
wire core 10includes cable cores and optical cable cores.
The cable cores and the optical cable cores are produced
continuously and twisted into bundles by vertical cabling
machine. An inner jacket 101 is formed on the exterior
of the wire core 10 through extrusion, and a part of the
inner jacket 101 positioned at the transition section 13 is
selected and marked as a transition point 131. Armor
steel wires are twisted on the inner jacket 101 to form at
least one inner armored layer, and the position on the
inner armored layer corresponding to the transition point
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131 is marked. Armor steel wires are twisted from the
dynamic section 12 to the transition section 13 to form
at least one outer armored layer, and the outer armor
layer extends to the transition section 13. The inner ar-
mored layer and the outer armored layer are cut off at
the transition point 131, and the parts of the inner armored
layer and the outer armored layer at the transition section
are combined to install the sealing assembly 20. The
sealing assembly 20 can be used as a fixing pin to butt
and fix with a seabed fixing device, so as to prevent large
underwater offset of the dynamic submarine cable due
to external loads. Furthermore, the armor steel wires are
twisted on the inner jacket 101 to form two layers of inner
armor layers, and the armor steel wires are twisted from
the dynamic section 12 to the transition section 13 to form
two layers of outer armor layers, increasing the unit
weight and strength of the submarine cable, improving
service environment adaptability of the submarine cable,
so as to meet the requirements of large water depth and
severe environmental loads.

[0024] The static section 11 includes a static inner ar-
mor layer 111 and an outer covering layer 112. The static
inner armor layer 111 is wrapped on the exterior of the
inner jacket 101, and the outer covering layer 112 is
wrapped on the exterior of the static inner armor layer
111. The static inner armor layer 111 extends to the tran-
sition point 131, and the outer covering layer 112 extends
to the junction of the static section 11 and the transition
section 13. The static inner armor layer 111 in the tran-
sition section 13 is bent at 90 °, perpendicular to the axis
of the wire core 10, and the armor steel wires of the static
inner armor layer 111 is paved all around. The outer cov-
ering layer 112 is formed by stranding PP rope, and the
armor steel wires are medium carbon galvanized steel
wire.

[0025] The dynamic section 12 includes a dynamic in-
ner armor layer 121, a dynamic outer armor layer 122,
and an outer sheath 123. The dynamic inner armor layer
121 is wrapped on the exterior of the inner jacket 101,
the dynamic outer armor layer 122 is wrapped on the
exterior the dynamic inner armor layer 121, and the outer
sheath 123 is wrapped on the exterior of the dynamic
outer armor layer 122. The dynamic inner armor layer
121 extends to the transition point 131, and the outer
sheath 123 extends to the junction of the dynamic section
12 and the transition section 13. The dynamicinnerarmor
layer 121 and the dynamic outer armor layer 122 in the
transition section 13 expand into an umbrella shape. The
outer sheath 123 is formed through extrusion.

[0026] The seal assembly 20 includes a static section
anchor 21, a dynamic section anchor 22, and a seal ring
23. The static section anchor 21 is installed from one side
of the static section 11 to the transition section 13, and
the dynamic section anchor 22 is installed from one side
of the dynamic section 12 to the transition section 13.
The dynamicinnerarmorlayer 121 and the dynamic outer
armor layer 122 of the transition section 13 are positioned
in a cavity of the dynamic section anchor 22. The sealing



7 EP 4 163 933 A1 8

ring 23 is positioned in the cavity of the dynamic section
anchor 22, and the sealing ring 23 is installed on the inner
jacket 101, which is located inside the dynamic inner ar-
mor layer 121 and the dynamic outer armor layer 122 of
the transition section 13. An inner portion of the dynamic
section anchor 22 is filled with steel wire fastening glue.
The sealing ring 23 is a Harvard-typed sealing ring, in-
cluding two symmetrical parts 231 and 232. The sealing
ring 23 adopts high elastic modulus to meet the require-
ments of large deformation and undamaged rubber ma-
terials. The sealing ring 23 is pre tensioned by stainless
steel clips and bolts to meet the sealing requirements.
The static section anchor 21 is matched with the dynamic
section anchor 22 to clamp the armor steel wires of the
static inner armor layer 111 in the transition section 13,
and the static section anchor 21 is locked with the dy-
namic cable anchor 22 through bolts. After locking, the
static section anchor 21 is filled with resin glue, and a
cavity of the static section anchor 21 is filled. The static
section anchor 21 is in Harvard-typed structure, including
two parts 211 and 212. In other embodiments, the static
section anchor 21 can also be an integral structure.
[0027] The presentapplication further discloses a pro-
duction method of dynamic and static submarine cables
with continuous wire core, which is configured to produce
the dynamic and static submarine cables with continuous
wire core, including the following steps:

(A) producing cable cores and optical cable cores
continuously, stranding the cable cores and the op-
tical cable cores into bundles to form the wire core,
extruding the inner jacket with uniform specification
and size on the exterior of the wire core, marking the
transition point of dynamic section and static section
on the inner jacket;

(B) twisting the armor steel wires on the inner jacket
continuously to form the inner armor layer, and the
transition point is marked on the dynamic section
and the static section;

(C) starting from the dynamic section, the outer ar-
mor layer is twisted in an opposite direction to the
inner armor layer, and the outer armor layer extends
to the end of the transition section, an end portion of
the outer armor layer is fixed with steel tape;

(D) stranding the outer covering layer on the static
section to the end of transition section closing to the
dynamic section;

(E) after finishing take-up, the dynamic section is ex-
truded with the outer sheath, and the outer sheath
extends to the end of the static section;

(F) cut off the armor steel wire of the inner armor
layer and the outer armor layer at the transition point,
the dynamic inner armor layer and the dynamic outer
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armor layer of the transition section expand to form
an umbrella shape, and are put into the cavity of the
dynamic section anchor, installing the sealing ring
on the inner jacket, and inserting into the cavity of
the dynamic section anchor, filling with the steel wire
fastening glue into the dynamic section anchorage;

(G) the static inner armor layer in the transition sec-
tion is bent at 90 ° and paved all around, the static
inner armor layer in the transition section is clamped
by the static section anchor, and the static section
anchor is locked with the dynamic section anchor by
bolts;

(H) after the static section anchor and the dynamic
section anchor are locked, the static section anchor
is injected with resin glue, and the cavity of the static
section anchor is filled.

[0028] Furthermore, in step (E), the dynamic section
anchor is fixed at the position where the dynamic section
enters a take-up reel, so that the dynamic section can
pass through an anchor hole smoothly. Before the seal-
ing ring in step (F) is installed on the inner jacket, the
sealing ring is pre tensioned and deformed through stain-
less steel clips and bolts to improve the sealing perform-
ance.

[0029] The above embodiments are only used to de-
scribe the technical solution of the embodiments of the
application, not the limitations. Although the embodi-
ments of the application have been described in detail
with reference to the above preferred embodiments, or-
dinary technicians in the art should understand that the
technical solution of the embodiments of the application
can be modified or replaced equivalently, which should
not be divorced from the spirit and scope of the technical
solution of the embodiments of the application.

Claims

1. A dynamic and static submarine cable with a contin-
uous wire core, characterized in that, comprising
the continuous wire core, a static section, a dynamic
section and a transition section positioned between
the static section and the dynamic section, an inner
jacket is formed on the exterior of the wire core
through extrusion, and a part of the inner jacket po-
sitioned at the transition section is selected and
marked as a transition point; armored steel wires are
twisted on the inner jacket to form at least one inner
armored layer, and the position on the inner armored
layer corresponding to the transition pointis marked;
armored steel wires are twisted from the dynamic
section to the transition section to form at least one
outer armored layer, and the outer armor layer ex-
tends to the transition section, the inner armored lay-
er and the outer armored layer are cut off at the tran-
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sition point, and the parts of the inner armored layer
and the outer armored layer at the transition section
are combined to install a sealing assembly.

The dynamic and static submarine cable with the
continuous wire core of claim 1, characterized in
that, the static section comprises a staticinner armor
layer and an outer covering layer, the static inner
armor layer is wrapped on the exterior of the inner
jacket, the outer covering layer is wrapped on the
exterior of the staticinner armor layer; the staticinner
armor layer extends to the transition point, the outer
covering layer extends to the junction of the static
section and the transition section, the static inner
armor layer in the transition section is bent at 90 °.

The dynamic and static submarine cable with the
continuous wire core of claim 2, characterized in
that, the dynamic section comprises a dynamicinner
armor layer, a dynamic outer armor layer, and an
outer sheath, the dynamic inner armor layer is
wrapped on the exterior of the inner jacket, the dy-
namic outer armor layer is wrapped on the exterior
the dynamic inner armor layer, and the outer sheath
is wrapped on the exterior of the dynamic outer armor
layer; the dynamic inner armor layer extends to the
transition point, the dynamic inner armor layer and
the dynamic outer armor layer in the transition sec-
tion expand into an umbrella shape.

The dynamic and static submarine cable with the
continuous wire core of claim 3, characterized in
that, the sealing assembly comprises a static section
anchor, a dynamic section anchor, and a sealing
ring, the dynamic inner armor layer and the dynamic
outer armor layer of the transition section are posi-
tioned in a cavity of the dynamic section anchor, the
sealing ring is positioned in the cavity of the dynamic
section anchor, and the sealing ring is installed on
the inner jacket, an inner portion of the dynamic sec-
tion anchor is filled with steel wire fastening glue; the
static section anchorand the dynamic section anchor
are matched to clamp the static inner armor layer in
the transition section, and the static section anchor
is locked with the dynamic section anchor through
bolts, an inner portion the static section anchor is
filled with resin glue.

The dynamic and static submarine cable with the
continuous wire core of claim 4, characterized in
that, the static section anchored is in Harvard-typed
structure.

The dynamic and static submarine cable with the
continuous wire core of claim 1, characterized in
that, the armor steel wires of the inner armor layer
and the outer armor layer are in medium carbon gal-
vanized steel wires.
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7.

The dynamic and static submarine cable with the
continuous wire core of claim 1, characterized in
that, the armor steel wires are twisted on the inner
jacket to form two layers of inner armor layers, and
the armor steel wires are twisted from the dynamic
section to the transition section to form two layers of
outer armor layers.

A production method of dynamic and static subma-
rine cables with continuous wire core, which is con-
figured to produce the dynamic and static submarine
cables with the continuous wire core as claimed in
claim 4, characterized in that, the producing meth-
od comprising following steps:

(A) producing cable cores and optical cable
cores continuously, stranding the cable cores
and the optical cores into bundles to form the
wire core, extruding the inner jacket with uniform
specification and size on the exterior of the wire
core, marking the transition point of the dynamic
section and the static section on the inner jacket;
(B) continuously twisting the armor steel wires
on the inner jacket to form the inner armor layer,
and the transition point is marked on the dynam-
ic section and the static section;

(C) starting from the dynamic section, the outer
armor layer is twisted in an opposite direction to
the inner armor layer, and the outer armor layer
extends to the end of the transition section, an
end portion of the outer armor layer is fixed with
steel tape;

(D) stranding the outer covering layer on the
static section to the transition section;

(E) after finishing take-up, the dynamic section
is extruded with the outer sheath, and the outer
sheath extends to the end of the static section;
(F) cut off the armor steel wire of the inner armor
layer and the outer armor layer at the transition
point, the dynamic inner armor layer and the dy-
namic outer armor layer of the transition section
expand to form an umbrella shape, and are put
into the cavity of the dynamic section anchor,
installing the sealing ring on the inner jacket, and
inserting into the cavity of the dynamic section
anchor, filling with the steel wire fastening glue
into the dynamic section anchor;

(G) the static inner armor layer in the transition
section is bent at 90 ° and paved all around, the
static inner armor layer in the transition section
is clamped by the static section anchor, and the
static section anchor is locked with the dynamic
section anchor by bolts;

(H) after the static section anchor and the dy-
namic section anchor are locked, the static sec-
tion anchor is injected with resin glue, and the
cavity of the static section anchor is filled.



10.

11 EP 4 163 933 A1

The production method of dynamic and static sub-
marine cables with continuous wire core as claimed
in claim 8, characterized in that, the dynamic sec-
tion anchor is fixed at a position where the dynamic
section enters a take-up reel in step (E).

The production method of dynamic and static sub-
marine cables with continuous wire core as claimed
in claim 8, characterized in that, before the sealing
ring in step (F) is installed on the inner jacket, the
sealing ring is pre tensioned and deformed through
stainless steel clips and bolts.
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