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(57) Abstract: The present invention relates to a subsea sensor hub (14) for a coupling sensor element (11) to an electrical unit (12).
The subsea sensor hub (14) comprises a first end (17) for receiving a sensor element (11), a second end (18) for receiving the elec-
trical unit (12), and at least one through hole (21) extending from the first end (17) to the second end (18). Furthermore, at least one
electrical connecting element (22) is arrangable to extend through the at least one through hole (21).
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Description

Subsea Sensor Hub

Field of the Invention

The present invention relates to a subsea sensor hub of a
subsea sensor for coupling a sensor element to an electrical

unit in a subsea environment.

Background of the Invention

In subsea applications, for example subsea oil production,
there may be a need for sensing pressure or temperature in,
for example, hydraulic conduits or vessels. However, sensors
used in deep sea environments may be exposed to a very high
pressure to be sensed in a range of up to, for example, 1,400
bar (or 20,000 PSI), a temperature in a range of, for exam-
ple, - 40°C to + 205°C, and an environmental pressure of, for
example, 350 bar (or 5,000 PSI). Corresponding requirements
for such sensors in drilling and production equipment of pe-
troleum and natural gas industries are defined in interna-
tional standards, for example in NS-EN ISO 10423:2009/API 6A.
However, the requirements defined in these standards may be
difficult to fulfil. Therefore, up to now these kinds of sen-
sors have frequently been manufactured and delivered with
pressure containing parts that do not fully comply to these
standards and a request for concession has been accepted for
each project using these sensors. Conventional sensors may
thus not achieve the desired protection against the large
pressure differences that can prevail between the high proc-
ess pressure in the hydraulic conduit, pipeline or vessel,
and the ambient pressure, which is still relatively high in a

subsea environment.

Therefore, it is desirable to provide a solution for such
sensors with less deviations to the barrier requirements de-

fined in the standards, for example in NS-EN ISO



10

15

20

25

30

35

WO 2016/119943 PCT/EP2015/077092

10423:2009/API 6A. It 1is further desirable to provide a sen-

sor that provides effective and secure separation between the
high process pressure and the ambient pressure, in particular
the pressure prevailing inside the sensor compartment housing

electronic components.

Summary of the Invention

According to the present invention, this object is achieved
by a subsea sensor hub and a subsea sensor as defined in the
independent claims. The dependent claims define preferred and

advantageous embodiments of the present invention.

According to an aspect of the present invention, a subsea
sensor hub for coupling a sensor element to an electrical
unit is provided. The subsea sensor hub comprises a first end
for receiving the sensor element and a second end for receiv-
ing the electrical unit. At least one through hole is extend-
ing from the first end to the second end through the subsea
sensor hub. At least one electrical connecting element (22)
is arrangable or arranged to extend through the at least one
through hole (21) for providing an electrical connection be-

tween the sensor element and the electrical unit.

Such subsea sensor hub may provide a reliable and effective
pressure barrier between the sensor element and the electri-

cal unit.

In an embodiment, the first end (or side) of the sensor hub
at which the sensor element is received, the sensor hub is
mountable to a process fluid carrying component (in particu-
lar a conduit, pipe or vessel) such that the first end of the
sensor hub i1s at least partially exposed to a process pres-

sure prevailing inside the process fluid carrying component.

At the second end, of the sensor hub at which the electrical
unit is received, the sensor hub may be mountable to a hous-

ing of the electrical unit such that the second end of the
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sensor hub is exposed to a pressure prevailing inside the
housing of the electrical unit, for example the ambient pres-
sure prevailing in the subsea environment (pressure compen-
sated housing) or a predetermined pressure (pressure resis-

tant housing; e.g. close to atmospheric pressure).

Accordingly, such sensor hub may provide a secure separation
and barrier between the process pressure and the ambient or
predetermined pressure. In particular, the at least one
through hole may provide the only connection(s) in the sensor
hub between the environment in which the process pressure
prevails and the second end of the hub where the electrical

unit 1s to be received.

In an embodiment, at least one electrical connecting element,
for example an electrically conducting wire or an electri-
cally conducting pin, 1is arrangable or arranged within the
through hole to extend from the first end to the second end
through the at least one through hole.

In an embodiment, the subsea sensor hub comprises or consists
of a main body (or inset), which comprises the first end, the
second end and the at least one through hole, the main body
being formed as a one-piece element. The main body or inset
may in particular be formed of a single piece of material.
The main body or inset of the subsea sensor hub may in par-
ticular not comprise any welds or screw connections. By form-
ing the main body of the subsea sensor hub as a single or in-
tegral part, connections like, for example, pressure welds
can be avoided and an increased reliability may be achieved,
thus meeting higher standards with respect to pressure integ-

rity.

In an embodiment, the subsea sensor hub comprises at the
first end a recess for receiving the sensor element, wherein
the at least one through hole is arranged at the bottom of

the recess.
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In an embodiment, the subsea sensor hub extends in an axial
direction from the first end to the second end, the subsea
sensor hub having at its outer perimeter a projection in ra-
dial direction that forms a support shoulder. By means of
such support shoulder, the subsea sensor hub can be mounted
to and pressed against a process fluid carrying component
(e.g. a conduit, pipe or vessel), for example by means of a

hub support or flange.

The subsea sensor hub may be adapted to be mounted to a proc-
ess fluid carrying component by being pressed against the
conduilt, pipe or vessel, respectively, using a hub support or
flange. In particular, the subsea sensor hub itself may not
comprise any through holes for providing an attachment of the
subsea sensor hub to the process fluid carrying component
which bears the main load applied by the process pressure. By
providing such configuration, the subsea sensor hub, in par-
ticular the main body or inset can be made of a relatively

soft metal material having corrosion resistant properties.

The subsea sensor hub may at its first end have an end face,
in particular an annular end face around the above-mentioned
recess. The end face may have a sealing portion, in particu-
lar a circumferential recess, for receiving a sealing element
for sealing the subsea sensor hub to a process fluid carrying
component, such as a conduit, pipe or vessel. The sealing
element may be an O-ring seal, in particular a metal-gasket
or an elastomeric gasket. The end face may comprise two or
more of such sealing portions for providing a double barrier

seal.

In an embodiment, the subsea sensor hub has at its second end
a mounting portion and a sealing portion for a housing of the
electrical unit. A housing of the electrical unit may thus be

mounted and sealed to the subsea sensor hub.

In an embodiment, at least one electrical connecting element

is arranged within the through hole such that it is extending
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from the first end to the second end through the at least one
through hole, and the subsea sensor hub comprises furthermore
glass material which supports the at least one electrical
connecting element within the at least one through hole. The
glass-to-metal electrical feedthrough provided by the glass
material supporting the electrical connecting element, pro-
vides a reliable sealing and feedthrough which can withstand
high pressures and temperatures from the process. The sensor
hub may thus be provided for coupling a sensor element to an

electrical unit.

According to an embodiment, the glass material is casted as
cast glass into the at least one through hole. By casting the
glass material directly into the through hole, a manufactur-
ing process may be simplified and the electrical connecting
elements may be individually encapsulated in one or a plural-

ity of through holes.

According to another embodiment, the glass material is ar-
ranged within the through hole such that it provides a seal-
ing between the first and the second end of the subsea sensor
hub. For example, the glass material and a material of the
subsea sensor hub, for example a metallic material, may have
compatible coefficients of expansion. In other words, a coef-
ficient of expansion of the glass material may have a value
which corresponds to or is close to a coefficient of expan-
sion of the material of the subsea sensor hub. Thus, a tight
connection between the glass material, the electrical con-
necting elements and the through hole may be provided over a

wide temperature range.

According to another embodiment, the at least one electrical
connecting element has a cylindrical shape or conical/tapered
shape. The electrical connecting element is extending in an
axial direction from the first end to the second end through
the at least one through hole. In other words, a longitudinal
direction of the electrical connecting element is extending

from the first end to the second end of the subsea sensor
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hub. The glass material surrounds a lateral surface of the at
least one electrical connecting element. Thus, the glass ma-
terial acts like a coating arranged at the lateral convex
surface of the cylindrical or conical electrical connecting
element. The cylindrical or conical shape may have the form
of a connector pin or a connecting wire for coupling the sen-
sor element at the first end to the electrical unit at the
second end. By coating the electrical connecting element with
the glass material, a reliable electrical isolation as well
as a high pressure and high temperature resistive sealing may

be provided.

The subsea sensor hub may be made of metal material, in par-
ticular a corrosion resistant metal. It may for example be
made of an alloy like alloy 625, in particular Inconel 625.
Thus, the subsea sensor hub may be resistive against mechani-

cal impacts and chemical influences from the well.

The glass material may be in direct contact with the metal
material of the subsea sensor hub and the at least one elec-
trical connecting element. The metal material of the subsea
sensor hub, the material of the at least one electrical con-
necting element and the glass material may have compatible
coefficients of expansion such that a reliable sealing be-
tween the first end and the second end may be provided over a

wide temperature range of, for example - 40°C to + 200°C.

According to another embodiment, the subsea sensor hub com-
prises a plurality of through holes, wherein the above-
mentioned at least one through hole is part of the plurality
of through holes. Furthermore, the subsea sensor hub com-
prises a plurality of electrical connecting elements, wherein
the above-mentioned at least one electrical connecting ele-
ment belongs to the plurality of electrical connecting ele-
ments. Each of the plurality of through holes extends from
the first end to the second end. Furthermore, each of the
electrical connecting elements is associated with a corre-

sponding one of the plurality of through holes. Additionally,
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each of the electrical connecting elements extends from the
first end to the second end within the corresponding one of
the plurality of through holes. For example, in each through
hole only one electrical connecting element is extending.
However, two or more electrical connecting elements may be
arranged within one through hole. The electrical connecting
elements may be arranged within the corresponding through
hole such that the electrical connecting elements are ar-
ranged apart from each other and apart from an internal sur-
face of the through hole. Thus, a reliable isolation between
the electrical connecting elements and the housing of the

subsea sensor hub may be provided.

According to an embodiment of the invention, a subsea sensor
hub assembly 1s provided which comprises a subsea sensor hub
according to any of the above outlined embodiments and con-
figurations. It further comprises a hub support for mounting
the subsea sensor hub to a process fluid carrying component,
such as a conduit, a pipe or a vessel, the hub support com-
prising a recess into which the subsea sensor hub can be in-
serted as an inset, and a flange for mounting the hub support
to the process fluid carrying component. The hub support is
configured such that when it is mounted to the process fluid
carrying component by means of the mounting flange, the sub-
sea sensor hub is pressed against the process fluid carrying

component.

The flange of the hub support may for example have through
holes, and bolts, screws or the like may be used to mount the
hub support to a corresponding flange of the process fluid
carrying component. Accordingly, the subsea sensor hub, in
particular its main body, may be made of a softer metal mate-
rial, such as Inconel 625, that may not be capable of with-
standing the high pressure differences that may be present in
certain applications. The hub support may be made of a harder
material that is capable of taking relatively large differen-

tial pressures.



10

15

20

25

30

35

WO 2016/119943 PCT/EP2015/077092

The hub support may for example be made of a metal, in par-
ticular of carbon steel. Accordingly, a corrosion resistant
mount (via the sensor hub) for the sensor element that can be
exposed to the process fluid can be provided, while at the
same time, a secure mount (via the hub support) to the proc-
ess fluid carrying component can be achieved that is capable
of withstanding high pressure differences between the process
fluid and the ambient medium. Making the subsea sensor hub of
a corrosion resistant material may have the particular advan-
tage that the sealing between the process fluid carrying com-
ponent and the subsea sensor hub may not degrade substan-
tially over time. Thus, the sensor hub and hub support may be
two separate parts interacting in the subsea sensor hub as-

sembly.

According to an embodiment of the present invention, a subsea
sensor is provided which comprises the above described subsea
sensor hub, a sensor element, and an electrical unit. The
sensor element is arranged at the first end of the subsea
sensor hub and coupled to the at least one electrical con-
necting element at the first end. The sensor element may com-
prise, for example, a pressure sensor element or a tempera-
ture sensor element or a combination of these sensor ele-
ments. The electrical unit is arranged at the second end of
the subsea sensor hub and coupled to the at least one elec-
trical connecting element at the second end. The electrical
unit may be configured to process signals from the sensor
element, for example by filtering and amplifying a signal
from the sensor element, and to output the processed signals
via an electrical connector or an electrical wire. By using
the above-described subsea sensor hub for coupling the sensor
element to the electrical unit, the sensor element may be ar-
ranged in a high pressure or high temperature environment,
for example in a conduit, pipe, vessel or tube of an hydrau-
lic installation of a subsea system, for example a so-called
Christmas tree, whereas the electrical unit is shielded from

the high pressure and high temperatures, but electrically
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connected to the sensor element via the at least one electri-

cal connecting element.

The subsea sensor may further comprise a housing of the elec-
trical unit that is mounted and sealed to the subsea sensor
hub. It may further comprise a hub support for mounting the
hub to a conduit, pipe or vessel in which process fluid is

present.

Although specific features are described in the above summary
and the following detailed description in connection with
specific embodiments and aspects, it is to be understood that
the features of the embodiments and aspects may be combined

with each other unless specifically noted otherwise.

Brief Description of the Drawings

The present invention will now be described in more detail

with reference to the accompanying drawings.

FIG. 1 shows schematically a perspective view of a subsea

sensor according to an embodiment of the present invention.

FIG. 2 shows schematically the subsea sensor of FIG. 1 in a

rear view.

FIG. 3 shows schematically the subsea sensor of FIG. 1 in a

sectional view.

FIG. 4 shows schematically a perspective view of a subsea
sensor hub according to an embodiment of the present inven-

tion.

FIG. 5 shows schematically a sectional view of the subsea
sensor hub of FIG. 4.

FIG. 6 shows schematically a front view of the subsea sensor
hub of FIG. 4.
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Detailed Description of the Drawings

In the following, exemplary embodiments of the invention will

be described in more detail.

It is to be understood that the features of the various exem-
plary embodiments described herein may be combined with each
other unless specifically noted otherwise. Same reference
signs in the various drawings refer to similar or identical

components.

FIG. 1 shows schematically a perspective view of a subsea
sensor 10 which may be used to sensor a temperature or a
pressure in a subsea equipment, for example in a process
fluid carrying component such as a vessel or a pipe or a con-
duit of a so-called Christmas tree of a hydraulic subsea sys-

tem.

The subsea sensor 10 comprises a sensor element 11 which may
be in a direct contact with a pressurized fluid, in particu-
lar a process fluid, such as pressurized oil, for measuring a
temperature and/or a pressure of the fluid. The process fluid
may comprise oil, gas, water and solids, e.g.
mud/sand/debris, or a mixture thereof. It may have a rela-
tively high pressure and temperature since it may be produced

from a subsea well.

The subsea sensor 10 comprises furthermore an electrical unit
12 which is electrically coupled to the sensor element 11 and
may provide a pre-processing of electrical signals from the
sensor element like, for example, an amplification or a fil-
tering. The electrical unit 12 may provide the processed
electrical signals from the sensor element 11 at an output 13
to which a connector or an electrical line is coupled. Typi-
cally, the electrical unit 12 is arranged outside the process
fluid carrying component in which the sensor element 11 1is

arranged. In the present embodiment, the sensor element 11
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and the electrical unit 12 are coupled by a subsea sensor hub
14 which provides an electrical and mechanical coupling of
the sensor element 11 to the electrical unit 12 as well as a
sealing to prohibit a fluid discharge from the inside of the
process fluid carrying component to an outside through the
subsea sensor 10. In particular, the subsea sensor hub pro-
vides a pressure barrier. Furthermore, a hub support 15 com-
prising a flange, may be provided for fixing the subsea sen-

sor 10 to the vessel or conduit.

In the following, the side of the subsea sensor 10 where the
sensor element 11 1is arranged, will be called front side of
the subsea sensor 10 and the opposite side of the subsea sen-
sor where the electrical output 13 is arranged will be called

rear side of the subsea sensor 10.

FIG. 2 shows a rear side view of the subsea sensor 10 in
which the electrical unit 12 and the electrical output 13 are
indicated. Furthermore, the hub support 15 is shown which
comprises or flange with through holes 16 (e.g. eight
through-holes) for fixing the subsea sensor 10 to a process
fluid carrying component (fluid vessel, conduit or pipe, for
example), by means of stud bolts or screws extending through
the through holes 16.

FIG. 3 shows a sectional side view of the subsea sensor 10 of
FIG. 1. The subsea sensor hub 14 has at the front side a
first end 17 for receiving the sensor element 11. At the rear
end side the subsea sensor hub 14 has a second end 18 which
is coupled to a housing of the electrical unit 12. At the
first end 17 of the subsea sensor hub 14, a ring groove 19
may be provided for receiving a seal, in particular a metal
gasket, for sealing the first end 17 of the subsea sensor hub

14 at a surface of a fluid vessel or conduit.

Inside of the electrical unit 12, electronic circuits 20 may
be provided which receive electrical signals from the sensor

element 11 via electrical connecting elements 22 for process-
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ing these electrical signals and outputting them at the elec-
trical output 13. The electrical connecting elements 22 may
comprise electrical wires or pins which are extending through
one or more through holes 21 extending from the first end 17
to the second end 18 within the subsea sensor hub 14. The
electrical connecting elements 22 are each surrounded by
glass material 23 which isolates the electrical connecting
elements 22 against each other and against the subsea sensor
hub 14. Furthermore, the glass material 23 seals the through
holes 21 such that a fluid communication between the first
end 17 and the second end 18 through the through holes 21 is

prevented.

FIG. 4 shows the subsea sensor hub 14 in isolation (i.e. the
single piece main body of the subsea sensor hub). At the
first end 17, the sensor element 11 of FIGs. 1-3 may be re-
ceived, and to the second end 18, the electrical unit 12 of
FIGs. 1-3 may be coupled. The subsea sensor hub 14 comprises
a plurality of through holes 21 which are extending 1in a lon-
gitudinal (axial) direction of the subsea sensor hub 14 from
the first end 17 to the second end 18.

FIG. 5 shows a sectional side view of the subsea sensor hub
14 (i.e. the single piece main body of the subsea sensor hub)
indicating the position and direction of the through holes
21. As can be seen, the subsea sensor hub has at the first
end 17 a recess for receiving the sensor element. The through
holes 21 extend from the bottom of the recess towards the
second end 18 of the subsea sensor hub. At the first end 17,
the subsea sensor hub has an end face, in particular an annu-
lar end face around the recess. A sealing portion in form of
a groove for receiving the above-mentioned seal is 1illus-
trated. At its outer periphery, the subsea sensor hub has a
protrusion extending in radial direction, which forms a
sloped shoulder facing towards the second end 18. By means of
the hub support 15, mounting pressure can be applied to the
shoulder of subsea sensor hub 14 for pressing and sealing the

subsea sensor hub 14 against the process fluid carrying com-
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ponent. As shown in FIG. 3, the subsea sensor hub 14 may form
an (single piece) inset in the hub support; it may protrude
slightly from the hub support at its first end 17 so that the
hub support can apply a significant mounting pressure to the
subsea sensor hub so as to be capable of withstanding the
high pressure differences between the process fluid and the

subsea environment.

At the second end 18, a mounting portion and a sealing por-
tion can be provided for mounting and sealing a housing of
the electrical unit 12 to the subsea sensor hub 14, as illus-
trated in FIG. 3.

FIG. 6 shows a planar view on the first end 17 of the subsea
sensor hub 14. As can be seen from FIG. 6, the subsea sensor
hub 14 comprises, for example, sixteen through holes 21. How-
ever, the number of through holes 21 shown in FIGs. 4-6 1is
only an example and the subsea sensor hub 14 may comprise any
other suitable number of through holes including, for exam-

ple, only one through hole.

Within each through hole 21 one or more electrical connecting
elements 22 may be arranged and surrounded by glass material
23. For example, each electrical connecting element 22 may
have a cylindrical or conical shape and an axial direction of
the cylindrical or conical shape may be extending from the
first end 17 to the second end 18 through the corresponding
through hole 21. In other embodiments, the through-holes may
have a conical shape. The conical shape may be tapered to-
wards the second end 18 of the subsea sensor hub 14. The
electrical connecting elements 22 may have a cylindrical
shape or a corresponding conical/tapered shape.

With such conical shape of the through hole, the pressure
difference across the through-holes will press the electrical
connecting elements 22 and/or the glass material against the
inner walls of the through-holes, thus improving the sealing
and reducing the risk of leakage through the through-holes.

In other embodiments, where the pressure at the second end 18
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is higher as at the first end 17, the conical shapes of the
through hole 21 and/or electrical connecting element 22 may

be tapered towards the first end 17.

The glass material 23 surrounds a lateral surface of each
electrical connecting element 22 and is in direct contact
with the material of the main body (or inset) of the subsea
sensor hub 14. The main body of the subsea sensor hub 14 may
be made, for example, of metal material, for example alloy
625, in particular Inconel 625. As shown in FIGs. 4-6, the
main body or inset of the subsea sensor hub 14 is a one-piece
element which may reduce the risk of breakage or leakage.
Therefore, the one-piece subsea sensor hub 14 with glass-to-
metal electrical feedthrough provides an improved pressure
barrier and the first end 17 of the subsea sensor hub 14 may
be exposed to high pressure environments, for example up to
20 KPSI, and to a wide temperature range of, for example, -
40°C to + 205°C.

Furthermore, the subsea sensor hub ensures that the pressure
barrier does not extend into the housing of the electrical
unit 12. Rather, by means of the subsea sensor hub, a pres-
sure barrier is provided which contains the high pressure of
the process fluid to the front part of the subsea sensor

where only the sensor element is disposed.
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Patent claims

1. A subsea sensor hub for providing a pressure barrier be-
tween a sensor element and an electrical unit, the subsea
sensor hub (14) comprising:

- a first end (17) for receiving the sensor element (11),
- a second end (18) for receiving the electrical unit
(12),

- at least one through hole (21) extending from the first
end (17) to the second end (18),

wherein at least one electrical connecting element (22) is
arrangable to extend through the at least one through hole
(21) for providing an electrical connection between the sen-

sor element and the electrical unit.

2. The sensor hub according to claim 1, wherein at the first
end of the sensor hub at which the sensor element is to be
received, the sensor hub is mountable to a process fluid car-
rying component such that the first end of the sensor hub 1is
at least partially exposed to a process pressure prevalling

inside the process fluid carrying component.

3. The subsea sensor hub according to any one of the preced-
ing claims, wherein the subsea sensor hub (14) comprises or
consists of a main body comprising the first end (17), the

second end (18) and the at least one through hole (21), the

main body being formed as a one-piece element.

4. The subsea sensor hub according to any one of the preced-
ing claims, wherein the subsea sensor hub extends in an axial
direction from the first end to the second end, the subsea
sensor hub having at its outer perimeter a projection in ra-
dial direction that forms a support shoulder for allowing a
mounting pressure to be applied to the subsea sensor hub for
mounting the subsea sensor hub to a process fluid carrying

component.
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5. The sensor hub according to any of the preceding claims,
wherein the at least one through-hole (21) has a cylindrical

shape.

6. The sensor hub according to any of the preceding claims,
wherein the at least one through-hole (21) has a conical

shape.

7. The sensor hub according to claim 6, wherein the conical
shape of the at least one through-hole (21) 1s tapered to-
wards the second end (18) of the sensor hub (14).

8. The sensor hub according to any of the preceding claims,
wherein at least one electrical connecting element is ar-
ranged within the through hole such that it is extending from
the first end to the second end through the at least one
through hole, the subsea sensor hub further comprising glass
material (23) supporting the at least one electrical connect-

ing element (22) within the at least one through hole (21).

9. The subsea sensor hub according to claim 8, wherein the
glass material (23) comprises cast glass casted into the at
least one through hole (21).

10. The subsea sensor hub according to claim 8 or 9, wherein
the glass material (23) is arranged within the through hole
(21) such that it provides a sealing between the first end
(17) and the second end (18).

11. The subsea sensor hub according to any of claims 8-10,
wherein the at least one electrical connecting element (22)
has a cylindrical or conical shape, wherein the electrical
connecting element (22) is extending in an axial direction
from the first end (17) to the second end (18) through the at
least one through hole (21), wherein the glass material (23)
surrounds a lateral surface of the at least one electrical

connecting element (22).
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12. The subsea sensor hub according to any of claims 8-11,
wherein the subsea sensor hub (14) is made of metal material,
and wherein the glass material (23) is in direct contact with
the metal material of the subsea sensor hub (14) and the at

least one electrical connecting element (22).

13. The subsea sensor hub according to any one of the preced-
ing claims, wherein the subsea sensor hub (14) comprises a
plurality of through holes (21) comprising the at least one
through hole (21) and a plurality of electrical connecting
elements (22) comprising the at least one electrical connect-
ing element (22), wherein each of the plurality of through
holes (21) extends from the first end (17) to the second end
(18), wherein each of the electrical connecting elements (22)
is associated with a corresponding one of the plurality of
through holes (21) and extends from the first end (17) to the
second end (18) within the corresponding one of the plurality
of through holes (21).

14. The subsea sensor hub according to any one of the preced-
ing claims, wherein the subsea sensor hub (14) comprises a
plurality of electrical connecting elements (22) comprising
the at least one electrical connecting element (22), wherein
the plurality of electrical connecting elements (22) 1s ar-

ranged within one of the at least one through hole (21).

15. A subsea sensor hub assembly comprising:

- a subsea sensor hub according to any of the preceding
claims, and

- a hub support for mounting the subsea sensor hub to a
process fluid carrying component, the hub support com-
prising a recess into which the subsea sensor hub can be
inserted as an inset, and a flange for mounting to the

process fluid carrying component,

wherein the hub support is configured such that when it is

mounted to the process fluid carrying component by means of
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the mounting flange, the subsea sensor hub is pressed against

the process fluid carrying component.

16. The subsea sensor hub assembly according to claim 15,
wherein the hub support is made of a first metal or alloy, in
particular of carbon steel, and wherein the subsea sensor hub
is made of a second metal or alloy that is different to the

first metal or alloy.

17. A subsea sensor comprising:

- a subsea sensor hub (14) or a subsea sensor hub assembly
(14, 15) according to any one of the preceding claims,
wherein at least one electrical connecting element is ar-
ranged within the through hole such that it is extending from
the first end to the second end through the at least one
through hole,

- a sensor element (11) arranged at the first end (17) of
the subsea sensor hub (14), the sensor element (11) being
coupled to the at least one electrical connecting element

(22) at the first end (17), and

- an electrical unit (12) arranged at the second end (18)
of the subsea sensor hub (14), the electrical unit (12) being
coupled to the at least one electrical connecting element

(22) at the second end (18).

18. The subsea sensor according to claim 17, wherein the sen-
sor element (11) comprises at least one of a pressure sensor

element or a temperature sensor element.
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