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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of
submarine cable technologies, and in particular, to a
dynamic and static submarine cable and a method for
manufacturing the same.

BACKGROUND

[0002] Adynamicandstatic submarine cable generally
includes a dynamic cable and a static cable that are
connected. The dynamic cable is arranged in seawater
and constantly moves under the influence of environ-
mental factors such as wind, waves and currents, etc.
The static cable is buried in the seabed, and is less
affected by the environmental factors, and thus no con-
stant motion is caused. With the development and utili-
zation of marine resources, offshore platforms such as
offshore oil and gas platforms, offshore wind turbines,
wave energy generators, and tidal energy generators are
gradually increasing, and the demand for dynamic and
static submarine cables is also gradually increasing.
[0003] Due to different working conditions, structures
of the dynamic cable and the static cable are different.
Taking an armor layer as an example, generally the
dynamic cable is subjected to more impact and wear
than the static cable, so the number of armor layers of
the dynamic cable is more than that of the static cable. In
the related art, the dynamic cable and the static cable are
generally produced separately, and then a service joint
box is used to connect the dynamic cable and the static
cable to form a dynamic and static submarine cable.
[0004] However, there is a long production cycle for the
above-mentioned dynamic and static submarine cable.
[0005] CN111477393A discloses a dynamic submar-
ine cable and static submarine cable transition assembly
and a preparationmethod thereof. The dynamic submar-
ine cable and static submarine cable transition assembly
is composed of a cable unit, an armored transition unit
and a sheath transition unit. The dynamic submarine
cable and the static submarine cable are respectively
composed of a cable unit, an armored steel wire and a
sheath, the dynamic submarine cable and the static
submarine cable adopt the same cable unit, the cable
units are continuous in the production andmanufacturing
process, and online transition of the cable units is mainly
reflected in transition of the armored unit and the sheath
unit.
[0006] CA3059844A1 discloses a submarine power
cable comprising: a power core including a conductor,
wherein the conductor has a conductor joint in a joint
region (R) of the power core, a main armour layer com-
prising a plurality of main armour wires arranged around
the power core and extending in the axial direction of the
power core, and a joint reinforcement armour layer com-
prising a plurality of joint reinforcement armour wires

axially locked relative to the main armour wires, wherein
the joint reinforcement armour layer is provided only in
the joint region and arranged layered with the main
armour layer, the joint reinforcement armour layer and
the main armour layer thereby forming a dual-layer ar-
mour only in the joint region (R).

SUMMARY

[0007] In view of the above problem, the present in-
vention provides a dynamic and static submarine cable
according to claim 1 and amethod for manufacturing the
same, to shorten the production cycle of the dynamic and
static submarine cable, according to claim 7.
[0008] Thepresent invention is set out in the appended
set of claims.
[0009] In order to achieve the above purpose, embodi-
ments of the present invention provide the following
technical solutions.
[0010] The present invention provides a dynamic and
static submarine cable, according to claim 1. covering
part of the transition device and welded to an outer
peripheral surface of the
[0011] The dynamic and static submarine cable pro-
vided by the present invention has the following advan-
tages:
in the dynamic and static submarine cable provided by
the embodiments of the present invention, the first armor
layer is sleeved outside the dynamic section, the static
section, and the transition section of the cable core, and
the transition device is sleeved outside the first armor
layer corresponding to the transition section. The second
armor layer is sleeved outside the first armor layer cor-
responding to thedynamic section, and the first endof the
second armor layer is welded to the outer peripheral
surface of the transition device. With such arrangement,
transition between the armor layer of the dynamic section
and the armor layer of the static section can be realized
through the connection of the transition device and the
second armor layer, thereby ensuring continuity of a
production process of the dynamic and static submarine
cable. There is no need to separately produce the dy-
namic cableand the static cableat a timeof producing the
dynamic and static submarine cable, thereby shortening
the production cycle.
[0012] The present invention provides a method man-
ufacturing a dynamic and static submarine cable accord-
ing to claim 7.
[0013] Themethod formanufacturing the dynamic and
static submarine cable provided by the present invention
has the following advantages:
in the method for manufacturing the dynamic and static
submarine cable provided by the embodiments of the
present invention, the cable core is continuously pro-
duced, and the cable core is divided into the dynamic
section, the static section and the transition section by
setting the demarcation points. The first armor layer is
stranded on the outer peripheral surface of the dynamic
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section, on the outer peripheral surface of the static
section, and on the outer peripheral surface of the transi-
tion section. The heat transfer unit is formed on the outer
peripheral surface of the first armor layer corresponding
to the transition section, and the welding unit is sleeved
on the outer peripheral surface of the heat transfer unit.
The second armor layer is stranded on the outer periph-
eral surface of the first armor layer corresponding to the
dynamic section, and the first end of the second armor
layer covers part of the welding unit and is welded to the
outer peripheral surface of the welding unit. With such
arrangement, transition between the armor layer of the
dynamic section and the armor layer of the static section
canbe realized through theconnectionof theweldingunit
and the second armor layer, and the dynamic and static
submarine cable can be produced continuously without
the need to separately produce the dynamic cable and
the static cable, thereby shortening the production cycle.

BRIEF DESCRIPTION OF DRAWING(S)

[0014] In order to illustrate the technical solutions in the
embodiments of the present invention or in the prior art
more clearly, the drawings required for describing the
embodiments or the prior art will be briefly introduced
below.Obviously, the accompanying drawings described
below show someembodiments of the present invention,
and persons of ordinary skill in the art may still derive
other drawings from these accompanying drawings with-
out creative efforts.

FIG. 1 is a cross-sectional diagram of a dynamic and
static submarine cable provided by the present in-
vention.
FIG. 2 is a schematic structural diagram of a transi-
tion region of a dynamic and static submarine cable
provided by the present invention.
FIG. 3 is a schematic structural diagramof adynamic
and static submarine cable provided by the present
invention.
FIG. 4 is a schematic structural diagram of a cable
core in an embodiment of the present invention.
FIG. 5 is a schematic structural diagram of an elec-
trical unit in an embodiment of the present invention.
FIG. 6 is a schematic structural diagram of an optical
unit in an embodiment of the present invention.
FIG. 7 is a schematic diagram of an outer layer
structure of a dynamic section according to the pre-
sent invention.
FIG. 8 is a schematic diagram of an outer layer
structure of a static section according to the present
invention.
FIG. 9 is a schematic structural diagramof a half-ring
part according to the present invention.
FIG. 10 is a schematic axial cross-sectional diagram
of a half-ring part in according to the present inven-
tion.
FIG. 11 is a schematic axial cross-sectional diagram

of another half-ring part in an embodiment of the
present invention.

[0015] Description of reference numerals:

10: cable core; 11: electrical unit;
111: conductor; 112: inner semi-conductive shielding
layer;
113: insulating layer; 114: outer semi-conductive
shielding layer;
115: semi-conductive water-blocking layer; 116: me-
tal shielding layer;
117: phase-splitting sheath layer; 12: optical unit;
121: optical fiber; 122: water-blocking filling;
123: outer casing; 124: inner semi-conductive
sheath;
125: optical unit armor layer; 126: water-blocking
tape;
127: outer semi-conductive sheath; 13: filler;
14: first sheath layer; 15: dynamic section;
16: static section; 17: transition section;
20: first armor layer; 30: inner cushion layer;
40: second armor layer; 50: second sheath layer;
60: third sheath layer; 70: transition device;
71: welding unit; 711: half-ring part;
712:weldingfixingarea; 713: smooth transitionarea.

DESCRIPTION OF EMBODIMENTS

[0016] Adynamicandstatic submarine cable generally
includes a dynamic cable and a static cable that are
connected. Both the dynamic cable and the static cable
include a cable core and an armor layer covering the
cable core. Since the dynamic cable is arranged in sea-
water and the static cable is buried in the seabed, the
static cable is subjected to less impact and wear than the
dynamic cable. Therefore, the number of armor layers of
the static cable is generally less than that of the dynamic
cable, rendering different structures of the dynamic cable
and the static cable. In the related art, the dynamic cable
and the static cable are generally produced separately,
and thenaservice joint box isused toconnect cablecores
and armor layers of the dynamic cable and the static
cable to realize transitionbetween thedynamic cable and
the static cable so as to form a dynamic and static sub-
marine cable. However, separately producing the dy-
namic cable and the static cable increases theproduction
cycle, and the process of connecting the cable cores and
the armor layers is time-consuming, which further in-
creases the production cycle. In addition, connecting
the dynamic cable core and the static cable core by
the service joint box increases transmission loss of cable
cores.
[0017] In view of the above problems, a dynamic and
static submarine cable provided by embodiments of the
present invention includes a continuous cable core,
where a first armor layer is arranged outside the cable
core, a transition device is arranged on the first armor
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layer corresponding to a transition section of the cable
core, and one end of a second armor layer is welded to
the transition device, thereby realizing transition from
double armor layers to one armor layer, and ensuring
continuity of a production process of the dynamic and
static submarine cable. In addition, the dynamic section
and the static section can be in the same cable core, so
that the dynamic and static submarine cable can be
produced continuously without separate production,
and thus there is no need to connect the dynamic cable
core and the static cable core, thereby shortening the
production cycle and reducing the transmission loss of
the cable core.
[0018] In order to make the above objectives, features
and advantages of the embodiments according to the
present inventionclearer andunderstandable, the follow-
ing clearly and completely describes the technical solu-
tions in the embodiments according to the present inven-
tion with reference to the accompanying drawings in the
embodiments according to the present invention. Appar-
ently, the described embodiments are only some but not
all of the embodiments according to the present inven-
tion. All other embodiments obtained by persons of or-
dinary skill in the art based on the embodiments accord-
ing to the present invention without creative efforts shall
fall within the protection scope of the present invention.
[0019] As shown in FIG. 1, an embodiment of the
present invention provides a dynamic and static submar-
ine cable, including a cable core 10, a first armor layer 20,
a transition device 70 and a second armor layer 40. The
cable core 10 includes a dynamic section 15, a static
section 16 and a transition section 17 connecting the
dynamic section 15 and the static section 16, and the
dynamic section 15, the static section 16 and the transi-
tion section 17 are of an integral structure. The first armor
layer 20 is sleeved outside the dynamic section 15, the
static section 16 and the transition section 17. The transi-
tion device 70 is sleeved outside the first armor layer 20
corresponding to the transition section 17. The second
armor layer 40 is sleeved outside the first armor layer 20
corresponding to the dynamic section 15, and has a first
end covering part of the transition device 70 and welded
to an outer peripheral surface of the transition device 70.
[0020] The first end of the second armor layer 40 is an
end of the second armor layer 40 close to the static
section 16, and a dynamic and static submarine cable
section corresponding to the static section 16 can be
understood as a static cable, such as a section C as
shown in FIGS. 2 and 3; a dynamic and static submarine
cable section corresponding to the dynamic section 15
can be understood as a dynamic cable, such as a section
A as shown in FIGS. 2 and 3; and a dynamic and static
submarine cable section corresponding to the transition
section 17 can be understood as a transition cable, such
as a section B as shown in FIGS. 2 and 3. The transition
device 70 may be ring-shaped, and the ring-shaped
transition device 70 is sleeved outside the first armor
layer 20 corresponding to the transition section 17.

[0021] The dynamic and static submarine cable pro-
vided by the embodiment of the present invention has the
cable core 10. The dynamic section 15, the static section
16 and the transition section 17 in the cable core 10 are of
an integral structure. The first armor layer 20 is provided
on an outside of the cable core 10. By arranging the
transition device 70 on the first armor layer 20 corre-
sponding to the transition section 17, and welding one
end of the second armor layer 40 to the transition device
70, the transition from the armor layer of the dynamic
section to the armor layer of the static section can be
completed, therefore, the continuity of a production pro-
cess of the dynamic and static submarine cable is guar-
anteed.With sucharrangement, thedynamic sectionand
the static section can be in the same cable core, so that
the dynamic and static submarine cable can be produced
continuouslywithout separate production, and thus there
is no need to connect the dynamic cable core and the
static cable core, thereby shortening theproduction cycle
and reducing the transmission loss of the cable core 10.
[0022] Referring to FIG. 4, the dynamic and static
submarine cable provided by the embodiment of the
present invention includes the cable core 10. The cable
core 10 includes a plurality of electrical units 11 and a
plurality of optical units 12, and the plurality of electrical
units 11 and the plurality of optical units 12 are stranded.
[0023] The electrical units 11 are applicable to con-
ducting electricity and transmitting signals, and the num-
ber of the electrical units 11 may be 1, 2, 3, etc. In this
embodiment, the number of the electrical units 11 is 3.
The number of the optical units 12 may be 1, 2, 3, etc. In
this embodiment, the number of the optical units 12 is 2.
[0024] Referring to FIG. 5, in a specific embodiment,
each electrical unit 11 includes, from inside to outside in a
radial direction, an electrical unit core, an inner semi-
conductiveshielding layer112,an insulating layer113,an
outer semi-conductive shielding layer 114, a semi-con-
ductive water-blocking layer 115, a metal shielding layer
116 and a phase-splitting sheath layer 117, where the
electrical unit core includes a plurality of stranded con-
ductors 111. The conductors 111 may be copper con-
ductors, aluminum conductors, or the like.
[0025] The inner semi-conductive shielding layer 112
covers an outer peripheral surface of the electrical unit
core, andmaybeused toavoidpartial dischargebetween
the conductors 111 and the insulating layer 113. The
insulating layer 113 covers an outer peripheral surface
of the inner semi-conductive shielding layer 112, andmay
be used to insulate the electrical unit core from external
environment or adjacent electrical unit cores, thereby
ensuringelectrical performanceof thedynamic andstatic
submarine cable. Exemplarily, the insulating layer 113
may be formed by extrusion cladding.
[0026] The outer semi-conductive shielding layer 114
covers an outer peripheral surface of the insulating layer
113, and may be used to prevent partial discharge be-
tween the insulating layer 113 and the metal shielding
layer116due todefectssuchascracksonasurfaceof the
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insulating layer 113.Thesemi-conductivewater-blocking
layer 115 covers an outer peripheral surface of the outer
semi-conductive shielding layer 114, andmay play a role
of blockingwater. Themetal shielding layer116coversan
outer peripheral surface of the semi-conductive water-
blocking layer 115. Themetal shielding layer 116may be
a copper tape shielding layer, a steel tape shielding layer,
an aluminum-plastic composite tape shielding layer and
other composite tape shielding layers, and can shield
electromagnetic interference. Thephase-splitting sheath
layer 117 covers an outer peripheral surface of the metal
shielding layer 116, this can avoid direct contact between
metal shielding layers 116 of the plurality of electrical
units, thereby avoiding abrasion between the metal
shielding layers 116 of the plurality of electrical units
and playing a role of water resistance andblockingwater.
In this embodiment, the phase-splitting sheath layer 117
is an extruded sheath layer.
[0027] The optical unit 12 provided by an embodiment
of the present invention includes an optical fiber 121 and
a protective layer covering an outer peripheral surface of
the optical fiber 121, and the optical unit may be used to
transmit signals. Exemplarily, referring to FIG. 6, the
optical unit includes an outer casing 123 and a plurality
of optical fibers 121arranged inside theouter casing. The
outer casing may be a stainless steel tube. Water-block-
ing fillings 122 are further arranged between the plurality
of optical fibers 121 in theouter casing123.Alonga radial
direction of the outer casing 123, an outer peripheral
surface of the outer casing 123 is covered sequentially
with an inner semi-conductive sheath 124, an optical unit
armor layer 125; a water-blocking tape 126; and an outer
semi-conductive sheath 127.
[0028] In some embodiments, not covered by claims,
the cable core 10 further includes a central reinforcing
member, and the plurality of optical units 11 and the
plurality of electrical units 12 are stranded around the
central reinforcingmember. Thecentral reinforcingmem-
ber may be a metal wire or a non-metallic wire. Tension
resistance and balance of the cable core 10 can be
enhanced by arranging the central reinforcing member.
[0029] Further, in embodiments not covered by claims,
the cable core 10 further includes fillers 13 filled in
stranded gaps between the plurality of optical units 12
and the plurality of electrical units 11, and the fillers 13
may be filling strips, filling ropes and the like.
[0030] Referring to FIG. 4, in some specific embodi-
ments, the cable core 10 further includes a first sheath
layer 14, and the first sheath layer 14 covers anoutside of
the stranded electrical units 11 and optical units 12.
Arrangement of the first sheath layer 14, not covered
by claims, can ensure water-blocking performance of the
cable core 10. In this embodiment, the first sheath layer
14 is an extruded sheath layer.
[0031] Referring to FIG. 1, the cable core 10 provided
by the embodiment of the present invention axially in-
cludes the dynamic section 15, the static section 16 and
the transition section 17 connecting the dynamic section

15 and the static section 16, and the dynamic section 15,
thestatic section16and the transition section17areofan
integral structure, where the dynamic section 15 corre-
sponds to a dynamic cable, and the static section 16
corresponds to a static cable. With such arrangement,
during the manufacturing process, cable cores of the
dynamic cable and the static cable can be continuously
produced without separate manufacturing, thereby
shortening the production cycle. There is also no need
to connect the dynamic cable core and the static cable
core, thereby reducing transmission loss of the cable
core 10 and improving performance stability of the cable
core 10.
[0032] The first armor layer 20 is sleeved outside the
dynamic section 15, the static section 16 and the transi-
tion section 17, and the first armor layer 20 is continuous.
Both the first armor layer 20 and the second armor layer
40 may be formed by stranding or braiding metal wires
such as steel wires. With such arrangement, in the man-
ufacturingprocess, the first armor layer 20of thedynamic
and static submarine cable can be continuously pro-
duced without separate manufacturing, thereby short-
ening the production cycle.
[0033] Referring to FIGS. 1, 7 and 8, the dynamic and
static submarine cable provided by the embodiment of
the present invention further includes the transition de-
vice 70 and the second armor layer 40. The transition
device 70 is sleeved outside the first armor layer 20
corresponding to the transition section 17. The second
armor layer 40 is sleeved outside the first armor layer 20
corresponding to the dynamic section 15. The first end of
the second armor layer 40 covers part of the transition
device70, and iswelded to theouter peripheral surfaceof
the transition device 70. With such arrangement, transi-
tionbetween thearmor layer of thedynamiccableand the
armor layer of the static cable can be realized.
[0034] Further, in embodiments not covered by claims,
an inner cushion layer 30may also be arranged between
the second armor layer 40 and the first armor layer 20.
With such arrangement, direct contact between the sec-
ond armor layer 40 and the first armor layer 20 can be
avoided, andmutual abrasion between the secondarmor
layer 40 and the first armor layer 20 is thereby avoided.
[0035] Referring to FIG. 7, in some embodiments, an
outer peripheral surface of the second armor layer 40 is
further covered with a second sheath layer 50. The
second sheath layer 50may beanextruded sheath layer,
and material of the second sheath layer 50 can be PE
material. An outer peripheral surface of the first armor
layer 20 corresponding to the static section 16 is further
covered with a third sheath layer 60. The third sheath
layer 60 may be a wrapping sheath layer, andmaterial of
the third sheath layer 60 may be PP winding rope.
[0036] According to the invention, referring to FIG. 9,
the transition device 70 includes aheat transfer unit anda
welding unit 71. The heat transfer unit covers an outside
of the first armor layer 20 corresponding to the transition
section 17, and thewelding unit 71 is anannular structure
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and is sleeved outside the heat transfer unit. The first end
of the second armor layer 40 is welded to an outer
peripheral surface of the welding unit 71. The heat trans-
fer unit can release heat during awelding process, and at
the same time acts as an isolation buffer layer to ensure
welding quality. The heat transfer unit is a metal tape
wrapped around an outer peripheral surface of the first
armor layer 20 corresponding to the transition section 17.
[0037] In some possible embodiments, an inner per-
ipheral surface and the outer peripheral surface of the
welding unit 71 are respectively arranged with an anti-
corrosion coating. By arranging the anti-corrosion coat-
ing, corrosion resistance of the welding unit 71 can be
improved, thereby increasing service life of the welding
unit 71. Exemplarily, material of the anti-corrosion coat-
ing is a composite material with good stability, which can
maintain good anti-corrosion performance in both high
temperature and low temperature environments.
[0038] Referring to FIG. 9, according to the invention,
thewelding unit 71 is of a half type, including two half-ring
parts 711. The two half-ring parts 711 are of a split
structure. Inner ring surfaces of the two half-ring parts
711 are opposite, and two ends of one half-ring part 711
alongacircumferential direction thereof are connected to
two ends of the other half-ring part 711 along a circum-
ferential direction thereof in a one-to-one relationship.
Exemplarily, a mode of connecting the two half-ring parts
711 is welding. With such arrangement, the welding unit
71 can be directly sleeved outside the heat transfer unit,
without insertingandmoving theweldingunit 71 fromone
end of the dynamic and static submarine cable to the
outside of the heat transfer unit along an axis of the
dynamic and static submarine cable, and the operation
is thus more convenient.
[0039] Further, along an axial direction of each half-
ring part 711, each half-ring part 711 includes a welding
fixing area 712 and two smooth transition areas 713
respectively connected to two ends of the welding fixing
area 712. A thickness of the welding fixing area 712 is
greater than thicknesses of the smooth transition areas
713. The first end of the second armor layer 40 is welded
to an outer peripheral surface of the welding fixing area
712. With such arrangement, heat generated during a
process of welding the first end of the second armor layer
40 can be better transferred.
[0040] Referring to FIG. 10, in some specific embodi-
ments, along the axial direction of each half-ring part 711,
the thickness of the half-ring part 711 changes continu-
ously, that is, the thicknesses at junctions between the
smooth transition areas 713 and the welding fixing area
712 do not change abruptly.
[0041] Further, referring to FIG. 10, on an axial cross-
section of each half-ring part 711, the thicknesses of the
smooth transition areas 713 decrease linearly along a
direction away from the welding fixing area 712. With
such arrangement, metal wires at the first end of the
second armor layer 40 can better fit to the welding unit
71, thereby improving strength and stability of the weld-

ing.
[0042] Further, along the axial direction of each half-
ringpart 711, the thicknessof theweldingfixingareadoes
not change. On the axial cross-section of each half-ring
part 711, a minimum thickness of each of the smooth
transitionareas713 is20%of the thicknessof thewelding
fixing area 712. The axial cross-section is a cross section
of an axis passing through the half-ring part 711. Refer-
ring to FIG. 10, the minimum thickness of the smooth
transition areas 713 is at ends of the smooth transition
areas 713 away from the welding fixing area 712. Such
arrangement cannot onlymake themetalwiresat thefirst
end of the second armor layer 40 better fit to the welding
unit 71, but also rapidly conduct and reducewelding heat
and avoid damage to a structure of the cable core 10.
[0043] In some embodiments, the half-ring part 711
has a middle part protruding outwards, and is presented
in a circular arch shape. Along the axial direction of the
half-ring part 711, a thickness of the circular arch shaped
structure locatedatanedgeof thehalf-ringpart is equal to
20% of a thickness of the circular arch shaped structure
located at a middle of the half-ring part.
[0044] Exemplarily, a welding point between the first
end of the second armor layer 40 and the welding fixing
area 712 is further coated with an anti-corrosion coating,
so as to improve anti-corrosion performance at the weld-
ing point. For the material of the anti-corrosion coating,
reference may be made to the above description.
[0045] In some other specific embodiments, referring
to FIG. 11, along the axial direction of the half-ring part
711, the thickness of the welding fixing area 712 and the
thicknesses of the smooth transition areas 713 are all
constant, and the thicknesses of the smooth transition
areas 713 are equal to 20% of the thickness of the
welding fixing area 712, and a transition portion is further
arranged between the welding fixing area 712 and each
smooth transition area 713.
[0046] Claim7of thepresent invention further provides
a method for manufacturing a dynamic and static sub-
marine cable, including:

providing a cable core, which includes a dynamic
section, a static section, and a transition section
connecting the dynamic section and the static sec-
tion, where the dynamic section, the static section,
and the transition section are of an integral structure
because ofwhich the cable core canbe continuously
produced;
marking demarcation points of the dynamic section,
the static section and the transition section on an
outer peripheral surface of the dynamic section, an
outer peripheral surface of the static section and an
outer peripheral surface of the transition section,
respectively;
stranding a first armor layer on an outer peripheral
surface of the cable core;
winding a metal tape around an outer peripheral
surface of the first armor layer corresponding to
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the transition section, to form a heat transfer unit,
where exemplarily, the metal tape is evenly wound
around the outer peripheral surface of the first armor
layer corresponding to the transition section;
having a welding unit sleeved on an outer peripheral
surface of the heat transfer unit;
stranding a second armor layer on an outer periph-
eral surface of the first armor layer corresponding to
the dynamic section, and making an first end of the
second armor layer cover part of the welding unit;
and
welding the first end of the second armor layer to an
outer peripheral surface of the welding unit, wherein
the welding unit comprises two half-ring parts, and
each of the half-ring parts comprises, along an axial
direction thereof, a welding fixing area, and two
smooth transition areas respectively connected to
two ends of the welding fixing area; and wherein a
thickness of the welding fixing area is greater than
thicknesses of the smooth transition areas, and the
first end of the second armor layer is welded to an
outer peripheral surface of the welding fixing area.

[0047] Neither separate production of the dynamic
cable and the static cable nor connection of the dynamic
cable core and the static cable core is required by the
method for manufacturing the dynamic and static sub-
marinecableprovidedby theembodiment, therebyshort-
ening theproduction cycle and reducing the transmission
loss of the cable core.
[0048] Exemplarily, for structures and materials of the
cable core and the welding unit in the above-mentioned
method embodiments, reference may be made to the
above-mentioned product embodiments, which will not
be repeated here.
[0049] According to the invention, in the step of having
the welding unit sleeved on the outer peripheral surface
of the heat transfer unit, the welding unit includes two
half-ring parts. The two half-ring parts are of a split
structure. Inner ring surfaces of the two half-ring parts
are opposite, and two ends of one half-ring part along the
circumferential direction thereof are connected to two
ends of the other half-ring part along the circumferential
direction thereof in a one-to-one relationship. Exempla-
rily, a spot welding machine may be used to weld the two
half-ring parts, so as to fix a position of the welding unit.
[0050] Exemplarily, in the step of welding the first end
of the second armor layer to the outer peripheral surface
of the welding unit, the first end of the second armor layer
is welded to the welding fixing area of the welding unit,
withweldingpoints evenly distributed.During thewelding
process, metal wires at the first end of the second armor
layer fit snugly to the smooth transition areas to ensure a
reliable and stable welding process. Further, reservation
and confirmation of a position of the second armor layer
are also included before welding. The welding position is
located in the middle of the welding fixing area. After the
welding is completed, an anti-corrosion coating may be

applied to outsides of the welding points.
[0051] After the step of welding the first end of the
second armor layer to the outer peripheral surface of
the welding unit, the following are further included:

having a second sheath layer cover an outer periph-
eral surface of the second armor layer; and
having a third sheath layer cover an outer peripheral
surface of the first armor layer corresponding to the
static section.

[0052] Exemplarily, for structures of the second sheath
layer and the third sheath layer, reference may be made
to theabove-mentionedproduct embodiments,whichwill
not be repeated here.
[0053] In some embodiments, not coverdd by claims,
armor layers of the dynamic and static submarine cable
include not only the first armor layer and the second
armor layer, but also a third armor layer, a fourth armor
layer and so on. At this point, after the step of welding the
first end of the second armor layer to the outer peripheral
surface of the welding unit, the following is further in-
cluded:
having a further transition device sleeved outside the
second armor layer, where the further transition device
may be sleeved at any position outside the second armor
layer, and for the structure of the further transition device,
referencemay bemade to the above-mentioned product
embodiments, which will not be repeated here; and then
stranding the third armor layer on the outer peripheral
surface of the second armor layer, andwelding a first end
of the third armor layer to an outer peripheral surface of
this outermost welding unit, with a second end of the third
armor layer aligned with an end of the second armor
layer. Similarly, the above steps may be repeated when
more armor layers such as a fourth armor layer and a fifth
armor layer are included.
[0054] Embodiments or implementations in the pre-
sent specification are described in a progressivemanner.
Description of each embodiment focuses on a difference
from other embodiments, and references may be made
to each other for same or similar parts among respective
embodiments.
[0055] Thoseskilled in theart shouldunderstand that in
the disclosure of the present invention, terms such as
"longitudinal", "transverse", "upper", "lower", "front",
"rear", "left", "right", "vertical", "horizontal", "top", "bot-
tom", "inner", and "outer", etc. refer to orientations or
positional relationships based on orientations or posi-
tional relationships illustrated in the accompanying draw-
ings, which are only to facilitate and simplify descriptions
of the present invention, rather than to indicate or imply
that the system or element referred to must be of a
particular orientation ormust be constructed and operate
in a particular orientation, and therefore the above terms
should not be construed as limiting the present invention.
[0056] Reference throughout the present specification
to "an embodiment," "some embodiments," "an illustra-

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 207 216 B1 14

tive embodiment," "an example," "a specific example," or
"some examples" means that a particular feature, struc-
ture, material, or characteristic described in connection
with the embodiment or example is included in at least
one embodiment or example of the present invention.
Thus, the indicativedescriptions of theabove terms in the
present specification are not necessarily referring to the
same embodiment or example. Furthermore, the parti-
cular features, structures, materials, or characteristics
described may be combined in any suitable manner in
one or more embodiments or examples.

Claims

1. A dynamic and static submarine cable, comprising:
a cable core (10) comprising:

a dynamic section (15),
a static section (16), and
a transition section (17) connecting the dynamic
section (15) and the static section (16),
wherein the dynamic section (15), the static
section (16), and the transition section (17)
are of an integral structure;
a first armor layer (20) sleeved outside the dy-
namic section (15), the static section (16) and
the transition section (17); and
a second armor layer (40) sleeved outside the
first armor layer (20) corresponding to the dy-
namic section (15),
characterized by further comprising:

a transition device (70) sleeved outside the
first armor layer (20) corresponding to the
transition section (17); and
the second armor layer (40) having a first
end covering part of the transition device
(70) and welded to an outer peripheral sur-
face of the transition device (70);
wherein the transition device (70) com-
prises a heat transfer unit and a welding
unit (71), and the heat transfer unit covers
an outside of the first armor layer (20) cor-
responding to the transition section (17);
the welding unit (71) is of an annular struc-
ture and is sleeved outside the heat transfer
unit; and
thefirst endof the secondarmor layer (40) is
welded to an outer peripheral surface of the
welding unit (71);
wherein thewelding unit (71) comprises two
half-ring parts (711), and each of the half-
ring parts (711) comprises, along an axial
direction thereof, a welding fixing area
(712), and two smooth transition areas
(713) respectively connected to two ends
of the welding fixing area (712); and

wherein a thickness of the welding fixing
area (712) is greater than thicknesses of
the smooth transition areas (713), and the
first end of the second armor layer (40) is
welded to an outer peripheral surface of the
welding fixing area (712).

2. The dynamic and static submarine cable according
to claim 1, wherein an inner peripheral surface and
the outer peripheral surface of the welding unit (71)
are respectively arranged with an anti-corrosion
coating.

3. The dynamic and static submarine cable according
to claim 1, wherein on an axial cross-section of each
of the half-ring parts (711), the thicknesses of the
smooth transition areas (713) decrease linearly
along a direction away from the welding fixing area
(712).

4. The dynamic and static submarine cable according
to claim 3, wherein a minimum thickness of each of
the smooth transition areas (713) is 20% of the
thickness of the welding fixing area (712).

5. The dynamic and static submarine cable according
to any one of claims 1 to 4, wherein the cable core
(10) comprisesaplurality of electrical units (11) anda
plurality of optical units (12), and the plurality of
electrical units (11) and the plurality of optical units
(12) are stranded;

each of the electrical units (11) comprises, from
inside to outside in a radial direction, an elec-
trical unit core, an inner semi-conductive shield-
ing layer (112), an insulating layer (113), anouter
semi-conductive shielding layer (114), a semi-
conductive water-blocking layer (115), a metal
shielding layer (116), and a phase-splitting
sheath layer (117), wherein the electrical unit
core comprises a plurality of stranded conduc-
tors (111); and
each of the optical units (12) comprises an op-
tical fiber (121) and a protective layer covering
an outer peripheral surface of the optical fiber
(121).

6. The dynamic and static submarine cable according
to claim 5, wherein the cable core (10) further com-
prises a first sheath layer (14), and the first sheath
layer (14) covers anoutsideof the strandedelectrical
units (11) and optical units (12).

7. A method for manufacturing a dynamic and static
submarine cable, comprising the following steps:

providing a cable core (10) comprising a dy-
namic section (15), a static section (16), and a
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transition section (17) connecting the dynamic
section (15) and the static section (16), wherein
the dynamic section (15), the static section (16),
and the transition section (17) are of an integral
structure;
marking demarcation points of the dynamic sec-
tion (15), thestatic section (16) and the transition
section (17) onanouter peripheral surfaceof the
cable core (10);
stranding a first armor layer (20) on an outer
peripheral surface of the dynamic section (15),
on an outer peripheral surface of the static sec-
tion (16), and on an outer peripheral surface of
the transition section (17);
winding ametal tape around an outer peripheral
surface of the first armor layer (20) correspond-
ing to the transition section (17), to form a heat
transfer unit;
having a welding unit (71) sleeved on an outer
peripheral surface of the heat transfer unit;
stranding a second armor layer (40) on an outer
peripheral surface of the first armor layer (20)
corresponding to the dynamic section (15), and
making an first end of the second armor layer
(40) cover part of the welding unit (71); and
welding the first end of the second armor layer
(40) to anouter peripheral surfaceof thewelding
unit (71);
wherein the welding unit (71) comprises two
half-ring parts (711), and each of the half-ring
parts (711) comprises, along an axial direction
thereof, a welding fixing area (712), and two
smooth transition areas (713) respectively con-
nected to two ends of the welding fixing area
(712); and
wherein a thickness of the welding fixing area
(712) is greater than thicknesses of the smooth
transition areas (713), and the first end of the
second armor layer (40) is welded to an outer
peripheral surface of the welding fixing area
(712).

8. The method for manufacturing the dynamic and
static submarine cable according to claim 7, wherein
after the step of welding the first end of the second
armor layer (40) to the welding unit (71), the method
further comprises:

having a second sheath layer (50) cover an
outer peripheral surface of the second armor
layer (40); and
having a third sheath layer (60) cover an outer
peripheral surface of the first armor layer (20)
corresponding to the static section (16).

Patentansprüche

1. Dynamisches und statisches Unterwasserkabel,
umfassend:
eine Kabelader (10), umfassend:

einen dynamischen Abschnitt (15),
einen statischen Abschnitt (16), und
einen Übergangsabschnitt (17), der den dyna-
mischen Abschnitt (15) und den statischen Ab-
schnitt (16) verbindet,
wobei der dynamische Abschnitt (15), der sta-
tische Abschnitt (16) und der Übergangsab-
schnitt (17) aus einer integralen Struktur beste-
hen;
eine erste Panzerschicht (20), die außerhalb
des dynamischen Abschnitts (15), des stati-
schen Abschnitts (16) und des Übergangsab-
schnitts (17) eine Hülse bildet; und
eine zweite Panzerschicht (40), die außerhalb
der ersten Panzerschicht (20) eine Hülse bildet,
was dem dynamischen Abschnitt (15) ent-
spricht,
gekennzeichnet durch ferner umfassend:

eineÜbergangsvorrichtung (70), die außer-
halb der ersten Panzerschicht (20) eine
Hülse bildet, was dem Übergangsabschnitt
(17) entspricht; und
wobei die zweite Panzerschicht (40) ein
erstendiges Abdeckteil der Übergangsvor-
richtung (70) aufweist und mit einer äuße-
ren Umfangsfläche der Übergangsvorrich-
tung (70) verschweißt ist;
wobei die Übergangsvorrichtung (70) eine
Wärmetransfereinheit und eine Schweiß-
einheit (71) umfasst, und die Wärmetrans-
fereinheit eine Außenseite der ersten Pan-
zerschicht (20) bedeckt, was dem Über-
gangsabschnitt (17) entspricht;
wobei die Schweißeinheit (71) eine ringför-
mige Struktur aufweist und außerhalb der
Wärmetransfereinheit eine Hülse bildet;
und
das erste Ende der zweiten Panzerschicht
(40) mit einer äußeren Umfangsfläche der
Schweißeinheit (71) verschweißt ist;
wobei die Schweißeinheit (71) zwei Halb-
ringteile (711) umfasst, und jedes der Halb-
ringteile (711), entlang einer axialen Rich-
tung davon, eine Schweißbefestigungsflä-
che (712) und zwei glatte Übergangsflä-
chen (713), die jeweils mit zwei Enden
der Schweißbefestigungsfläche (712) ver-
bunden sind, umfasst; und
wobei eine Dicke der Schweißbefesti-
gungsfläche (712) größer als Dicken der
glatten Übergangsflächen (713) ist, und
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das erste Ende der zweiten Panzerschicht
(40) mit einer äußeren Umfangsfläche der
Schweißbefestigungsfläche (712) ver-
schweißt ist.

2. Dynamisches und statisches Unterwasserkabel
nach Anspruch 1, wobei eine innere Umfangsfläche
und die äußere Umfangsfläche der Schweißeinheit
(71) jeweils mit einer Korrosionsschutzschicht an-
geordnet sind.

3. Dynamisches und statisches Unterwasserkabel
nach Anspruch 1, wobei an einem axialen Quer-
schnitt eines jedenderHalbringteile (711) dieDicken
der glatten Übergangsflächen (713) linear entlang
einer Richtung weg von der Schweißbefestigungs-
fläche (712) abnehmen.

4. Dynamisches und statisches Unterwasserkabel
nach Anspruch 3, wobei eine minimale Dicke einer
jeden der glatten Übergangsflächen (713) 20% der
Dicke der Schweißbefestigungsfläche (712) beträgt.

5. Dynamisches und statisches Unterwasserkabel
nach einem der Ansprüche 1 bis 4, wobei die Kabe-
lader (10) eine Mehrzahl von elektrischen Einheiten
(11) und eineMehrzahl von optischen Einheiten (12)
umfasst, und die Mehrzahl von elektrischen Einhei-
ten (11) und die Mehrzahl von optischen Einheiten
(12) verdrillt sind;

wobei jede der elektrischen Einheiten (11), von
innen nach außen in einer radialen Richtung,
einen Kern einer elektrischen Einheit, eine in-
nere halbleitende Abschirmschicht (112), eine
Isolierschicht (113), eine äußere halbleitende
Abschirmschicht (114), eine halbleitende was-
serblockierende Schicht (115), eine Metallab-
schirmschicht (116) und eine phasentrennende
Mantelschicht (117)umfasst,wobeiderKernder
elektrischen Einheit eine Mehrzahl von verdrill-
ten Leitern (111) umfasst; und
jede der optischen Einheiten (12) eine optische
Faser (121)undeineSchutzschicht umfasst, die
eine äußere Umfangsfläche der optischen Fa-
ser (121) bedeckt.

6. Dynamisches und statisches Unterwasserkabel
nach Anspruch 5, wobei die Kabelader (10) ferner
eine erste Mantelschicht (14) umfasst, und die erste
Mantelschicht (14) eine Außenseite der verdrillten
elektrischen Einheiten (11) und optischen Einheiten
(12) bedeckt.

7. Verfahren zur Herstellung eines dynamischen und
statischen Unterwasserkabels, umfassend die fol-
genden Schritte:

Bereitstellen einer Kabelader (10), die einen
dynamischen Abschnitt (15), einen statischen
Abschnitt (16) und einen Übergangsabschnitt
(17), der den dynamischen Abschnitt (15) und
den statischen Abschnitt (16) verbindet, um-
fasst, wobei der dynamische Abschnitt (15),
der statischeAbschnitt (16) und derÜbergangs-
abschnitt (17) aus einer integralen Struktur be-
stehen;
Markieren von Abgrenzungspunkten des dyna-
mischen Abschnitts (15), des statischen Ab-
schnitts (16) und des Übergangsabschnitts
(17) auf einer äußeren Umfangsfläche der Ka-
belader (10);
Verdrillen einer ersten Panzerschicht (20) auf
einer äußeren Umfangsfläche des dynami-
schen Abschnitts (15), auf einer äußeren Um-
fangsfläche des statischen Abschnitts (16) und
auf einer äußeren Umfangsfläche des Über-
gangsabschnitts (17);
Winden eines Metallbandes um eine äußere
Umfangsfläche der ersten Panzerschicht (20),
was dem Übergangsabschnitt (17) entspricht,
um eine Wärmetransfereinheit zu bilden;
Veranlassen, dass eine Schweißeinheit (71) an
einer äußeren Umfangsfläche derWärmetrans-
fereinheit eine Hülse bildet;
Verdrillen einer zweiten Panzerschicht (40) an
einer äußeren Umfangsfläche der ersten Pan-
zerschicht (20), was dem dynamischen Ab-
schnitt (15) entspricht, und Veranlassen, dass
ein erstes Ende der zweiten Panzerschicht (40)
einen Teil der Schweißeinheit (71) bedeckt; und
Verschweißen des ersten Endes der zweiten
Panzerschicht (40) mit einer äußeren Umfangs-
fläche der Schweißeinheit (71);
wobei die Schweißeinheit (71) zwei Halbring-
teile (711) umfasst, und jedes der Halbringteile
(711), entlang einer axialen Richtung davon,
eineSchweißbefestigungsfläche (712)undzwei
glatte Übergangsflächen (713), die jeweils mit
zwei Enden der Schweißbefestigungsfläche
(712) verbunden sind, umfasst; und
wobei eine Dicke der Schweißbefestigungsflä-
che (712) größer als Dicken der glatten Über-
gangsflächen (713) ist, und das erste Ende der
zweiten Panzerschicht (40) mit einer äußeren
Umfangsfläche der Schweißbefestigungsfläche
(712) verschweißt ist.

8. Verfahren zum Herstellen des dynamischen und
statischen Unterwasserkabels nach Anspruch 7,
wobei
nach dem Schritt des Verschweißens des ersten
Endes der zweiten Panzerschicht (40) mit der
Schweißeinheit (71) das Verfahren ferner umfasst:

Veranlassen, dass eine zweite Mantelschicht
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(50) eine äußere Umfangsfläche der zweiten
Panzerschicht (40) bedeckt; und
Veranlassen,dasseinedritteMantelschicht (60)
eine äußere Umfangsfläche der ersten Panzer-
schicht (20) bedeckt, was dem statischen Ab-
schnitt (16) entspricht.

Revendications

1. Câble sous-marin dynamique et statique, compre-
nant :
une âme de câble (10) comprenant :

une section dynamique (15),
une section statique (16), et
une section de transition (17) reliant la section
dynamique (15) et la section statique (16),
dans lequel la section dynamique (15), la sec-
tion statique (16), et la section de transition (17)
sont d’une structure intégrale ;
une première couche d’armure (20) emman-
chée à l’extérieur de la section dynamique
(15), de la section statique (16) et de la section
de transition (17) ; et
unesecondecouched’armure (40)emmanchée
à l’extérieur de la première couche d’armure
(20) correspondant à la section dynamique (15),
caractérisé en ce qu’il comprend en outre :

un dispositif de transition (70) emmanché à
l’extérieur de la première couche d’armure
(20) correspondant à la sectionde transition
(17) ; et
la seconde couche d’armure (40) ayant une
première extrémité recouvrant une partie
du dispositif de transition (70) et soudée à
une surface périphérique extérieure du dis-
positif de transition (70) ;
dans lequel le dispositif de transition (70)
comprend une unité de transfert de chaleur
et une unité de soudage (71), et l’unité de
transfert de chaleur recouvre un extérieur
de la première couche d’armure (20) cor-
respondant à la section de transition (17) ;
l’unité de soudage (71) est d’une structure
annulaire et est emmanchéeà l’extérieur de
l’unité de transfert de chaleur ; et
la première extrémité de la seconde couche
d’armure (40) est soudée à une surface
périphérique extérieure de l’unité de sou-
dage (71) ;
dans lequel l’unité de soudage (71)
comprend deux parties en demi-anneau
(711), et chacune des parties en demi-an-
neau (711) comprend, le long d’une direc-
tion axiale de celle-ci, une zone de fixation
de soudage (712), et deux zones de transi-

tion lisse (713) respectivement reliées à
deux extrémités de la zone de fixation de
soudage (712) ; et
dans lequel une épaisseur de la zone de
fixation de soudage (712) est supérieure à
desépaisseursdeszonesde transition lisse
(713), et la première extrémité de la se-
conde couche d’armure (40) est soudée à
une surface périphérique extérieure de la
zone de fixation de soudage (712) .

2. Câble sous-marin dynamique et statique selon la
revendication 1, dans lequel une surface périphé-
rique intérieure et la surface périphérique extérieure
de l’unité de soudage (71) sont respectivement
agencées avec un revêtement anticorrosion.

3. Câble sous-marin dynamique et statique selon la
revendication 1, dans lequel, sur une section trans-
versale axiale de chacune des parties en demi-an-
neau (711), les épaisseurs des zones de transition
lisse (713) diminuent linéairement le long d’une di-
rection s’éloignant de la zone de fixation de soudage
(712).

4. Câble sous-marin dynamique et statique selon la
revendication3, dans lequel uneépaisseurminimale
de chacune des zones de transition lisse (713) est
égale à 20% de l’épaisseur de la zone de fixation de
soudage (712).

5. Câble sous-marin dynamique et statique selon l’une
quelconque des revendications 1 à 4, dans lequel
l’âme de câble (10) comprend une pluralité d’unités
électriques (11) et une pluralité d’unités optiques
(12), et la pluralité d’unités électriques (11) et la
pluralité d’unités optiques (12) sont torsadées ;

chacune des unités électriques (11) comprend,
de l’intérieur vers l’extérieur dans une direction
radiale, une âme d’unité électrique, une couche
de blindage semi-conductrice intérieure (112),
une couche isolante (113), une couche de blin-
dage semi-conductrice extérieure (114), une
couche de blocage d’eau semi-conductrice
(115), une couche de blindage métallique
(116), et une couche de gaine de séparation
de phase (117), dans lequel l’âme d’unité élec-
trique comprend une pluralité de conducteurs
torsadés (111) ; et
chacunedesunitésoptiques (12) comprendune
fibre optique (121) et une couche protectrice
recouvrant une surface périphérique extérieure
de la fibre optique (121).

6. Câble sous-marin dynamique et statique selon la
revendication 5, dans lequel l’âme de câble (10)
comprend en outre une première couche de gaine
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(14), et la première couchedegaine (14) recouvreun
extérieur des unités électriques torsadées (11) et
des unités optiques (12).

7. Procédé de fabrication d’un câble sous-marin dyna-
mique et statique, comprenant les étapes suivantes
consistant à :

fournir une âme de câble (10) comprenant une
section dynamique (15), une section statique
(16), et une section de transition (17) reliant la
section dynamique (15) et la section statique
(16), dans lequel la section dynamique (15), la
section statique (16), et la section de transition
(17) sont d’une structure intégrale ;
marquer des points de démarcation de la sec-
tion dynamique (15), de la section statique (16)
et de la section de transition (17) sur une surface
périphérique extérieure de l’âme de câble (10) ;
torsader une première couched’armure (20) sur
une surface périphérique extérieure de la sec-
tion dynamique (15), sur une surface périphé-
rique extérieure de la section statique (16), et
sur une surface périphérique extérieure de la
section de transition (17) ;
enrouler une bande métallique autour d’une
surface périphérique extérieure de la première
couche d’armure (20) correspondant à la sec-
tion de transition (17), pour former une unité de
transfert de chaleur ;
disposer d’une unité de soudage (71) emman-
chée sur une surface périphérique extérieure de
l’unité de transfert de chaleur ;
torsader une seconde couche d’armure (40) sur
une surface périphérique extérieure de la pre-
mière couche d’armure (20) correspondant à la
section dynamique (15), et amener une pre-
mière extrémité de la seconde couche d’armure
(40) à recouvrir une partie de l’unité de soudage
(71) ; et
souder la première extrémité de la seconde
couche d’armure (40) sur une surface périphé-
rique extérieure de l’unité de soudage (71) ;
dans lequel l’unité de soudage (71) comprend
deux parties en demi-anneau (711), et chacune
des parties en demi-anneau (711) comprend, le
long d’une direction axiale de celle-ci, une zone
de fixation de soudage (712), et deux zones de
transition lisse (713) respectivement reliées à
deux extrémités de la zone de fixation de sou-
dage (712) ; et
dans lequel une épaisseur de la zone de fixation
de soudage (712) est supérieure à des épais-
seurs des zones de transition lisse (713), et la
première extrémité de la seconde couche d’ar-
mure (40) est soudée à une surface périphé-
rique extérieure de la zone de fixation de sou-
dage (712) .

8. Procédé de fabrication du câble sous-marin dyna-
mique et statique selon la revendication 7, dans
lequel
après l’étape de soudage de la première extrémité
de la seconde couche d’armure (40) sur l’unité de
soudage (71), le procédé comprend en outre :

la mise à disposition d’une deuxième couche de
gaine (50) recouvrant une surface périphérique
extérieure de la seconde couche d’armure (40) ;
et
la mise à disposition d’une troisième couche de
gaine (60) recouvrant une surface périphérique
extérieure de la première couche d’armure (20)
correspondant à la section statique (16).
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