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(57)  An electrical arrangement (100) is described, in
particular an electrical fuse, for use in a high pressure
environment, comprising an electrical element (110) and
an enclosure (120) which is fully surrounding the electri-
cal element (110), thereby defining a volume in which
the electrical element (110) is arranged, wherein the en-
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closure (120) is configured for being permeable for a lig-
uid and for being impermeable for solid particles. Fur-
thermore, an electronic device (200) is described which
comprises the electrical arrangement (100). In addition,
a method of manufacturing the electrical arrangement
(100) is described.
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Description
Field of invention

[0001] The presentinvention relates to the field of elec-
trical arrangements, in particular to the field of electrical
fuses, which are operated at elevated pressures, for ex-
ample subsea electrical arrangements. Furthermore, the
present invention relates to an electronic device and to
a method of manufacturing an electrical arrangement.

Art Background

[0002] For offshore facilities, for example platforms for
oil and gas production, as well as for other applications
such as offshore wind turbines, electrical facilities are
installed subsea, for example at the ocean floor. Such
electrical facilities may be compressors, pumps, switch-
gears, transformers or any combination of electronic de-
vices which are electrically connected to a subsea power
grid for being supplied with electric power. The electrical
facilities may be installed at depths of 3000 m or more,
where a pressure of 300 bar can prevail.

[0003] For operating electrical devices at a high pres-
sure, for example on the ocean floor, dielectric liquids
are used for the purpose of electrical insulation and im-
proved cooling properties. Such subsea devices may
comprise an enclosure which is filled with the dielectric
liquid. To save weight and size the pressure inside the
enclosure of the device may be the same as the pressure
in the environment outside of the device giving a slimmer
canister construction compared to having atmospheric
pressure inside and environment pressure outside. The
electrical insulation properties of the dielectric liquid are
to a high degree depending on the cleanliness of the
dielectric liquid. When a power fault occurs in any elec-
trical element of the device, for example in an electrical
circuit or sub-circuit of the device, the concerned electri-
cal element may experience an overcurrent which leads
to overheating of the respective electrical element. When
the electrical element is overheated, undesired contam-
inants such as solid particles may be generated which
changes the electrical properties of the dielectric oil. De-
pending on the type of used dielectric liquid, substances
like carbon may be generated when the dielectric liquid
reaches a critical temperature, which substances signif-
icantly impede the electrical insulation properties of the
dielectric liquid. As a result, short circuits and errors can
damage further parts of the device.

[0004] In the case that an error occurs in a part of the
electronic device, for example an undesired overcurrent,
it is important to protect the rest of the electronic device
from damage. Such damage may occur on the one hand
due to the overcurrent itself, i.e. the resulting high tem-
perature, and on the other hand due to the particles which
are generated when the erroneous sub-part of the elec-
tronic device is melting or when a fuse is melting which
is assigned to the erroneous sub-part.
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[0005] EP 2492 947 A1 discloses a subsea electrical
fuse for use in a pressurized environment. The fuse is
made of a section of a conductor trace on a printed circuit
board (PCB). The PCB can be a multilayer PCB, wherein
the section of the conductive trace, which is constituting
the electrical fuse, is arranged between two layers of the
PCB. Therefore, when the fuse is melting, the resulting
particles are trapped inside the PCB between the two
layers and thus cannot lead to damage of other compo-
nents.

[0006] WO 2015/022 171 discloses a subsea fuse
which is adapted to be operated in a pressurized envi-
ronment. The subsea fuse comprises a fuse element
which is arranged between a first lid and a second lid.
The fuse elementis surrounded by a flexible hollow elon-
gated element forming a chamber around the fuse ele-
ment. The flexible material of the hollow elongated ele-
ment allows for a pressure equilibration between an in-
terior of the chamber and an exterior. Furthermore, the
hollow elongated element retains particles which are
generated when the fuse element is melting.

[0007] EP 3 016 128 A1 discloses a subsea fuse as-
sembly for being operated in a pressurized environment.
The subsea fuse assembly comprises a fuse element
which is arranged in an enclosure defining an accommo-
dation chamber for the fuse element. Portions of the en-
closure are made of a flexible material in order to transmit
the pressure outside the chamber to the interior of the
chamber and vice versa. When the fuse element is melt-
ing, the generated gases and debris are held back in the
chamber. As a result of the gas formation, the flexible
portions of the enclosure lead to an expansion of the
enclosure.

[0008] There may be a need for providing an electrical
arrangement for securing electrical components in the
case of power faults, which electrical arrangement has
a simplified architecture.

Summary of the Invention

[0009] This need may be met by the subject-matters
according to the independent claims. Advantageous em-
bodiments of the present invention are described by the
dependent claims.

[0010] According to a first aspect of the invention an
electrical arrangement is provided, in particular an elec-
trical fuse, for use in a high pressure environment, where-
in the electrical arrangement comprises an electrical el-
ement, for example a fuse element, and an enclosure
which is fully surrounding the electrical element, thereby
defining a volume in which the electrical element is ar-
ranged. The enclosure is configured for being permeable
for a liquid and for being impermeable for solid particles.
[0011] The electrical arrangementaccording to the first
aspect of the invention is based on the idea that by pro-
viding an enclosure which is fully surrounding the elec-
trical element and which is permeable for liquids while
being impermeable for solid particles, the solid particles
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are retained within the enclosed volume and therefore
are prevented from contaminating a main dielectric liquid
volume outside the enclosure. By means of the perme-
ability of the enclosure for liquids, the pressure level in-
side the enclosure remains equal to the pressure level
outside of the enclosure. Therefore, the architecture of
the enclosure can be kept simple, since itis not necessary
that the enclosure comprises flexible portions which ex-
pand for pressure equilibration between the interior and
the exterior of the enclosure. Such an expansion would
lead to an undesired increase of the volume of the entire
enclosure. Furthermore, when the pressures inside and
outside of the enclosure are equal, there is no need for
contacting the electrical element inside the enclosure by
means of sealed penetrators which are complicated to
design and manufacture. By providing a semi-permeable
enclosure, i.e. an enclosure which is permeable for lig-
uids and impermeable for solid particles of a given size,
the desired pressure equilibration and the filtering of the
solid particles can be achieved, while the volume of the
enclosure can be kept constant.

[0012] According to a further aspect of the invention
an electronic device for use in a high pressure environ-
ment is provided, wherein the electronic device compris-
es an enclosure which preferably is pressure-compen-
sated., i.e. the pressure inside the enclosure is equal to
the pressure outside of the device. The electronic device
further comprises at least one electrical arrangement ac-
cording to the above described aspect of the invention,
which is arranged in the enclosure. In addition, the elec-
tronic device comprises an electronic component which
is supplied with electric power through the electrical ar-
rangement. Furthermore, the electronic device compris-
esthe dielectricliquid which is contained in the enclosure,
for electrically insulating the electrical arrangement.
[0013] The electronic device may be a subsea blowout
preventer, a transformer, a switchgear, a variable speed
drive, a controller or any further device or a combination
thereof which is supplied with electric power, e.g. by a
subsea power grid or by power from platforms or from
shore. The above-mentioned devices constitute only an
exemplary selection of devices, wherein the present in-
vention is not limited thereto. As apparent, the electrical
arrangement according to the first aspect of the invention
can be utilized in any arbitrary electronic device.

[0014] Depending on the application, the electronic
component may be a switch, a transistor, a capacitor or
any other electronic component of the electronic device,
which shall be protected from damage in the case of a
power fault.

[0015] The electronic device according to the further
aspect of the invention is based on the idea that by sup-
plying the electronic component with electric power
through the electrical arrangement according to the first
aspect of the invention, an electronic device is provided
in which a damage is spatially restricted to the electrical
arrangement. For example, the electrical arrangement
may be a fuse which melts due to overcurrent. In that
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case, the enclosure of the electrical arrangement filters
the particles of the molten fuse and thus prevents the
dielectric liquid from being contaminated by the particles.
In maintenance of the faulty electronic device, it is not
necessary to replace the entire amount of dielectric liquid
contained in the enclosure. Due to the permeability for
liquids, the enclosure of the electrical arrangement does
not experience a change in volume, even when the vol-
ume of the dielectric liquid increases due to an increase
of the temperature during melting of the electrical ele-
ment. Providing an enclosure with a constant volume
may provide the advantage that the space requirement
of the electrical arrangement is low and the entire elec-
tronic device can be designed compact.

[0016] According to a further aspect of the invention a
method of manufacturing an electrical arrangement is
provided, in particular an electrical fuse for use in a high
pressure environment. The method comprises providing
an electrical element which is arranged between two sec-
tions of a conductor, and attaching an enclosure to the
two sections of the conductor, such that the enclosure is
fully surrounding the electrical element, thereby defining
a volume in which the electrical element is arranged,
wherein the enclosure is configured for being permeable
for a liquid and for being impermeable for solid particles.
[0017] According to an embodiment of the invention
the enclosure is further configured for being permeable
for gases. In other words, the enclosure is fluid-perme-
able. In the context of the present application, the term
"fluid-permeable" denotes that liquid molecules and gas
molecules are capable of passing the enclosure, where-
as solid particles are "filtered", "retained" or "trapped" by
the enclosure, i.e. they are not able to leave the interior
of the enclosure.

[0018] Providing afluid-permeable enclosure may pro-
vide the advantage that gas molecules which are pro-
duced inside the enclosure when the electrical element
is melting can leave the enclosure and therefore do not
cause an increase of the enclosure volume. Hence, as
mentioned above, the space requirement of the electrical
arrangement is low and the entire electronic device can
be designed compact.

[0019] According to afurther embodiment of the inven-
tion the electrical element is a fuse element.

[0020] Fuseelements are usedin order to protect parts
of electronic devices, such as sub-circuits or electronic
components from overload and short circuits. For this
purpose, fuses comprise at least one electrically conduc-
tive section which is configured for melting or vaporizing
when the fuse 12t value is reached or exceeded due to
overcurrent in the electrically conductive section. By se-
lecting a suitable material and a suitable cross-section
of the conductive section, the threshold 12t value for melt-
ing can be easily adjusted. Using a fuse element as elec-
trical element is highly advantageous since the fuse el-
ement is configured for melting before other components
or sub-circuits are melting or damaged. Therefore, it is
possible to confine the particle contamination to the in-
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terior of the enclosure. Contamination of the dielectric
liquid outside the enclosure is limited to a minimum and
may not have to be replaced after a potential short circuit.
Although it is advantageously to use a fuse element as
electrical element, the invention is not limited to fuse el-
ements. As becomes apparent to those skilled in the art,
itis also possible to arrange other elements, circuits, con-
ductors and/or components within the enclosure, which
could be subjected to melting due to power faults or which
could release particles due to aging. Furthermore, it is
possible to provide a plurality of enclosures in which re-
spectively one or more components, fuse elements, sub-
circuits and/or conductors of the same or different types
are accommodated. Such embodiments benefit from the
inventive concept and thus are within the scope of pro-
tection.

[0021] Accordingto a further embodiment of the inven-
tion the electrical elementis configured for melting and/or
for vaporizing under formation of the solid particles when
a threshold temperature is exceeded, wherein in partic-
ular the threshold temperature is lower than what is re-
quired for the dielectric oil to decompose. For example,
if transformer oil is used as dielectric liquid, the electrical
element may be configured for melting and/or vaporizing
at a threshold temperature below 260°C.

[0022] In particular, the electrical element may be a
low-temperature fuse element, i.e. a fuse element which
is e.g. made of a low temperature metal configured for
melting at relatively low temperatures compared to me-
dium or high temperature fuse elements. A low-temper-
ature fuse element may provide the advantage that it is
reliably melting and/or vaporizing before a temperature
is reached which can lead to a decomposition of the di-
electric liquid or can lead to damage of further compo-
nents.

[0023] In the context of the present application, the
term "low temperature metal" denotes a metal which has
amelting and/or vaporizing threshold temperature below
260.

[0024] Accordingto afurther embodiment of the inven-
tion the electrical element is made of a metal and/or an
alloy with low melting temperature such as rose’s metal.
[0025] By providing an electrical element made of a
low temperature metal, it can be ensured that the elec-
trical element is reliably melting before a temperature is
reached at which the dielectric liquid decomposes or oth-
er components are damaged due to overcurrent.
[0026] It is also possible to provide an electrical ele-
ment made of any other electrically conductive material,
for example solder tin. Basically, any fusible alloy can be
used. When selecting a suitable material, it should be
considered that the intended melting temperature of the
electrical element should be below the decomposition
temperature of the dielectric liquid, as explained below
in more detail.

[0027] Accordingto afurther embodiment of the inven-
tion, the electrical arrangement is configured for retaining
the solid particles inside the volume which is defined by
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the enclosure.

[0028] As mentioned above, the volume defined by the
enclosure may remain constant over time, i.e. before,
during and after melting of the electrical element. As ex-
plained above, this can be achieved by providing an en-
closure which is permeable for liquids and which is pref-
erably in addition permeable for gases. In other words,
only solid particles are selectively filtered by the enclo-
sure.

[0029] According to afurther embodiment of the inven-
tion the enclosure is a mesh, a sleeve or perforated cyl-
inder comprising a plurality of openings, wherein a size
of the openings is selected such that the liquid can pass
the openings, whereas the solid particles are retained
inside the volume by means of the enclosure.

[0030] Providing a mesh as an enclosure, which has
openings or pores with a defined size enables to reliably
filter the solid particles while the mesh can be manufac-
tured cheaply and simply. The mesh can be manufac-
tured from one material or from multiple materials. For
example, the mesh can be manufactured from any kind
of fibers. Since there is no pressure difference between
the interior of the mesh and the exterior of the mesh, it
is not necessary to provide a thick-walled enclosure. The
mesh may have any desired shape, for example a cylin-
drical shape, a spherical shape, an oval shape or any
combination thereof. It is possible to spatially adapt the
shape of the mesh to the structural conditions inside the
electronic device.

[0031] According to afurther embodiment of the inven-
tion the size of the openings in the mesh or perforated
cylinder is in a range between 100 microns and 2000
microns but may have other sizes depending on the ap-
plication.

[0032] Providing a mesh with openings having a size
in the above mentioned range has turned out as being
especially advantageous with respect to the filtering
properties while still allowing a sufficient permeability for
liquids and gases, respectively.

[0033] According to afurther embodiment of the inven-
tion the enclosure is made of an electrically insulating
material.

[0034] By using an electrically insulating material for
the enclosure, it is avoided that the enclosure can act as
abypass which conducts current, e.g. when the electrical
element is molten. Furthermore, an enclosure which is
made of an electrically insulating material can come into
contactwith adjacent conductors in the electronic device,
for example circuits, without causing a short circuit. Since
there is no pressure difference between the interior and
exterior of the enclosure, it is not necessary to provide
an enclosure which has a thick wall or a certain bending
strength. This enables a high degree of freedom with
respect to the material selection. The enclosure may be
rigid e.g. a perforated cylinder. Although it is not neces-
sary, it is however possible that the enclosure is flexible
or comprises flexible portions.

[0035] According to a further embodiment, the dielec-
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tric liquid is a dielectric oil.

[0036] For example, the dielectric oil may be a trans-
former oil. The term "transformer oil" denotes an oil com-
position which is based on synthetic ester. It has a min-
imum dielectric strength of 24 MV/m and a decomposition
threshold temperature of substantially 260°C. Alterna-
tively, a silicone oil can be used as dielectric liquid. Sili-
cone oils are highly temperature stable and possess a
decomposition threshold temperature of substantially
180°C. Itis apparent to a skilled person that any dielectric
liquid having desired properties can be used alternatively
or in addition.

[0037] Accordingto afurther embodiment of the inven-
tion the electrical element, e.g. the electrical fuse, is con-
figured for melting and/or vaporizing at a threshold tem-
perature which is lower than a decomposition threshold
temperature of the dielectric liquid.

[0038] The electrical insulation properties of the die-
lectric liquid depend on the cleanliness of the dielectric
liquid. The presence of particles in the dielectric liquid
can significantly impede the insulation properties and can
therefore lead to arcing and damage in the electronic
device. When the dielectric liquid is excessively heated,
it decomposes under formation of undesired substances,
for example carbon which is conductive. The resulting
suspension of dielectric liquid and carbon particles has
a certain electrically conductivity and thus cannot provide
a sufficient electrical insulation anymore. In order to avoid
the generation of undesired substances, the melting
threshold temperature of the electrical element should
be adjusted to be below the decomposition threshold
temperature of the dielectric liquid. For example, if trans-
former oil is used as dielectric liquid, which has a decom-
position threshold temperature of typically 260°C, the
melting threshold temperature of the electrical element
should be adjusted to be below the oil decomposition
temperature threshold. By a convenient selection of ma-
terial and cross-section of the electrical element under
consideration of the used dielectric liquid, an excessive
heating and decomposing of the dielectric liquid can be
reliably prevented.

[0039] According to a further embodiment of the meth-
od, attaching the enclosure to the conductor is performed
by means of an adhesive and/or by means of a clamping
mechanism.

[0040] Depending on the application-specifically se-
lected material and shape of the enclosure, it can be at-
tached by means of a clamping mechanism, e.g. a biased
clampingring, a screw-adjustable clamping ring, by clips,
or by any other clamping means. It is also possible to
attach the enclosure by means of an appropriate adhe-
sive which is insoluble in the respective dielectric liquid.
For some applications, it may be advantageously to at-
tach the enclosure by means of plastic welding.

[0041] It has to be noted that embodiments of the in-
vention have been described with reference to different
subject matters. In particular, some embodiments have
been described with reference to method type claims
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whereas other embodiments have been described with
reference to apparatus type claims. However, a person
skilled in the art will gather from the above and the fol-
lowing description that, unless other notified, in addition
to any combination of features belonging to one type of
subject matter also any combination between features
relating to different subject matters, in particular between
features of the method type claims and features of the
apparatus type claims is considered as to be disclosed
with this document.

[0042] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiment to be described hereinafter and are ex-
plained with reference to the examples of embodiment.
The invention will be described in more detail hereinafter
with reference to examples of embodiment but to which
the invention is not limited.

Brief Description of the Drawing

[0043]

Figure 1 shows an electrical arrangement according
to an aspect of the invention.

Figure 2 shows an electronic device according to a
further aspect of the invention.

Detailed Description

[0044] The illustration in the drawing is schematically.
It is noted that in different figures, similar or identical el-
ements or features are provided with the same reference
signs or with reference signs, which are different from
the corresponding reference signs only within the first
digit. In order to avoid unnecessary repetitions elements
or features which have already been elucidated with re-
spect to a previously described embodiment are not elu-
cidated again at a later position of the description.
[0045] Further, spatially relative terms, such as "front"
and "back", "above" and "below", "left" and "right", et ce-
tera are used to describe an element’s relationship to
another element(s) as illustrated in the figures. Thus, the
spatially relative terms may apply to orientations in use
which differ from the orientation depicted in the figures.
Obviously all such spatially relative terms refer to the
orientation shown in the figures only for ease of descrip-
tion and are not necessarily limiting as an apparatus ac-
cording to an embodiment of the invention can assume
orientations different than those illustrated in the figures
when in use.

[0046] Figure 1 shows an electrical arrangement 100
according to a first aspect of the invention. The electrical
arrangement 100 is submerged in a dielectric liquid (not
shown) for electrical insulation. The electrical arrange-
ment 100 comprises an electrical element 110 and an
enclosure 120 which is fully surrounding the electrical
element 110. In the shown embodiment, the electrical
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element 110 is configured as a low-temperature fuse el-
ement, i.e. an electrically conductive element which is
intended for melting and/or vaporizing when a predeter-
mined threshold temperature, for example between
100°C and 200°C, is exceeded. The fuse element 110 is
arranged between two sections 130, 140 of a conductor.
When the fuse element 110 is molten, the current flow
from one section 130 to the other section 140 of the con-
ductor is interrupted, thereby protecting electrical com-
ponents (not shown) which are arranged upstream and
downstream with respect to the fuse element 110 from
overcurrent and damage. When the fuse element 110 is
melting, solid particles are generated. The enclosure 120
is configured as a mesh having openings of a defined
size. The size of the openings is selected such that the
enclosure 120 is impermeable for the generated solid
particles. As a consequence, the solid particles are
"trapped" in an interior of the enclosure 120, i.e. they
cannot pollute a main volume of dielectric liquid outside
the enclosure 120. Furthermore, the enclosure 120 is
configured for being permeable for liquids. Thus, if the
volume of the dielectric liquid changes, for example due
to changes of the temperature, the liquid molecules can
pass the openings of the enclosure 120. Hence, the pres-
sure inside the enclosure 120 is equilibrated to the pres-
sure outside of the enclosure 120. This allows for omitting
complex penetrators which are conventionally used for
overcoming pressure differences. Further, it is not re-
quired to form the enclosure 120 thick-walled for with-
standing pressure differences. For example, a simple lay-
eroffibers can be used as an enclosure 120. Asbecomes
apparent, for the pressure equilibration between an inte-
rior and an exterior of the enclosure 120, it is not neces-
sary to provide flexible portions which are intended to
change a volume of the enclosure 120 for pressure equi-
libration. Also in the case that the fuse element 110 is
melting under formation of gases and solid particles, the
volume of the enclosure 120 can be kept constant. This
is highly advantageous with respect to the space require-
ment of the electrical arrangement 100.

[0047] Figure 2 shows an electronic device 200 ac-
cording to a further aspect of the invention. The shown
electronic device 200 may be located on the ocean floor
and may be supplied with electrical power by means of
a subsea power grid. The electronic device 200 compris-
es an enclosure 270 which is filled with dielectric liquid
for electrical insulation. The electronic device may be
pressure-compensated, i.e. the pressure inside the en-
closure 270 is equalized to the surrounding water pres-
sure. For this purpose, the electronic device 200 may
comprise one or more pressure compensators (not
shown). The electronic device 200 comprises a trans-
former 250 and at least one electronic component 260.
The electronic component 260 may for example be a
controller, a switch, a communication component or any
other component. The electronic component 260 is sup-
plied with electrical energy through the electrical arrange-
ment 100. The electrical arrangement 100 in the shown
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embodiment is a fuse element. If a power fault occurs in
the electronic component 260, the fuse element will melt
at a predetermined threshold current. Consequently, the
electronic component 260 is electrically separated from
the transformer 250. As a result, a damage of the trans-
former 250 or of components downstream the electronic
device 260 can be prevented. Furthermore, the electrical
arrangement 100 protects the dielectric liquid from con-
taminants as explained above. Since the volume of the
electrical arrangement 100 remains constant, the space
requirement of the electrical arrangement 100 in the elec-
tronic device 200 is very low. As becomes apparent to
those skilled in the art, the use of the enclosure 120 is
not limited to fuse elements. Also any other electrical
elements which could pollute the dielectric liquid with sol-
id particles due to decomposing, melting or aging can be
surrounded by the enclosure 120.

[0048] It should be noted that the term "comprising"
does not exclude other elements or steps and the use of
articles "a" or "an" does not exclude a plurality. Also el-
ements described in association with different embodi-
ments may be combined. It should also be noted that
reference signs in the claims should not be construed as
limiting the scope of the claims.

[0049] The invention or the embodiments of the inven-
tion described in this document can be descriptively sum-
marized as follows:

Claims

1. An electrical arrangement (100), in particular an
electrical fuse, for use in a high pressure environ-
ment, comprising

an electrical element (110),

an enclosure (120) which is fully surrounding the
electrical element (110), thereby defining a vol-
ume in which the electrical element (110) is ar-
ranged,

wherein the enclosure (120) is configured for being
permeable for a liquid and for being impermeable for
solid particles.

2. The electrical arrangement (100) as set forth in the
preceding claim,
wherein the enclosure (120) is further configured for
being permeable for gases.

3. The electrical arrangement (100) as set forth in any
one of the preceding claims,
wherein the electrical element (110) is a fuse ele-
ment.

4. The electrical arrangement (100) as set forth in the
preceding claim,
wherein the electrical element (110) is configured for
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melting and/or for vaporizing under formation of the
solid particles when a threshold temperature is ex-
ceeded,

wherein the threshold temperature is below 260°C.

The electrical arrangement (100) as set forth in any
one of the preceding claims,

wherein the electrical element (110) is made of a
metal and/or an alloy.

The electrical arrangement (100) as set forth in any
one of the preceding claims,

wherein the electrical arrangement (100) is config-
ured for retaining the solid particles inside the volume
which is defined by the enclosure (120).

The electrical arrangement (100) as set forth in the
preceding claim,

wherein the enclosure (120) is a mesh comprising a
plurality of openings,

wherein a size of the openings is selected such that
the liquid can pass the openings, whereas the solid
particles are retained inside the volume by means
of the enclosure (120).

The electrical arrangement (100) as set forth in the
preceding claim,

wherein the size of the openings is in a range be-
tween 100 micron and 2000 micron.

The electrical arrangement (100) as set forth in any
one of the preceding claims,

wherein the enclosure (120) is made of an electrically
insulating material.

An electronic device (200) for use in a high pressure
environment, comprising

an enclosure (270), in particular a pressure-
compensated enclosure (270),

at least one electrical arrangement (100) ac-
cording to claim 1, which is arranged in the en-
closure (270),

an electronic component (260) which is supplied
with electric power through the electrical ar-
rangement (100),

a dielectric liquid which is contained in the en-
closure (270), for electrically insulating the elec-
trical arrangement (100) .

The electronic device (200) as set forth in the pre-
ceding claim,
wherein the dielectric liquid is a dielectric oil.

The electronic device (200) as set forth in any one
of the preceding claims 10 or 11,

wherein the electrical element (110) of the electrical
arrangement (100) is configured for melting and/or
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vaporizing at a threshold temperature which is lower
than a decomposition threshold temperature of the
dielectric liquid.

13. A method of manufacturing an electrical arrange-

ment (100), in particular an electrical fuse, for use in
a high pressure environment, the method comprising

providing an electrical element (110) which is
arranged between two sections (130, 140) of a
conductor,

attaching an enclosure (120) to the two sections
(130, 140) of the conductor, such that the enclo-
sure (120) is fully surrounding the electrical el-
ement (110), thereby defining a volume in which
the electrical element (110) is arranged, wherein
the enclosure (120) is configured for being per-
meable for a liquid and for being impermeable
for solid particles.

14. The method as set forth in the preceding claim,

wherein

attaching the enclosure (120) to the conductor
is performed by means of an adhesive and/or
by means of a clamping mechanism.
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