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(54) Oil-immersed electrical equipment with a short-circuiting safety device

(57) The electrical equipment comprises electrical el-
ements (2, 2A, 3, 4, 8) corresponding to at least one
phase (8) of the distribution network and housed in a tank
(6). The equipment is insulated by means of a dielectric
liquid (5) wherein the elements are immersed. The equip-
ment comprises an input (9) for each phase (8) in the
tank (6), and also a protection device (7), associated to

at least one failure detector (10) and configured so that,
in the event of detecting such a failure, a short circuit will
be established in the phases (8). The protection device
(7) is situated so as to establish said short circuit in a
position before any protection (4), control (2, 2A) or trans-
former (3) element of the electrical equipment (1).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The invention falls within the field of electrical
equipment for electricity distribution which comprises
one or more electrical elements or components that cor-
respond to one or more phases of the distribution net-
work, housed in a container or tank, with the equipment
insulated by means of a dielectric liquid wherein the el-
ements are immersed.

BACKGROUND OF THE INVENTION

[0002] The electrical equipment that forms part of elec-
tricity distribution networks, such as transformers and
control and protection cells, are comprised of a series of
elements or switchgear that are housed in a container,
which is generally made of metal, inside which there is
an electrical insulating means that completely surrounds
the electrical equipment.
[0003] Basically, two types of alternative and clearly
differentiated technologies have been developed, name-
ly, technologies based on the use of a gas as an insulating
means and technologies based on the use of a dielectric
liquid (for example, oil) as an insulating means.
[0004] Of these two technologies, that which uses liq-
uid as an insulating means is perhaps the oldest and it
presents certain safety problems. For example, if there
is an internal electric arc, said arc can cause all the equip-
ment to explode, which involves not only the destruction
of the equipment, but a serious hazard to anyone who is
in the proximity of the equipment (since the explosion
throws out both the different pieces or elements and the
liquid -for example, oil- at a very high temperature).
[0005] In an attempt to solve or minimise these safety
problems, the technology in which a gas (usually sulphur
hexafluoride) was used as an electric insulating means
was developed. The gas is contained in an airtight con-
tainer, wherein the electrical equipment is positioned.
This technology has been well developed and many en-
gineers consider it to be safer and more modern than
that which is based on the use of a liquid as an insulating
means. In fact, in Europe this technology has almost com-
pletely substituted equipment using a dielectric liquid as
an insulating means, except for the case of transformers
(which continue to be housed in a tank full of dielectric
liquid).
[0006] One of the tests to which the equipment with
gas-based insulation is submitted is that known as the
internal arc test, the purpose of which is to simulate the
occurrence of a defect in the insulation between the phas-
es. This test is performed by installing a thin metal con-
ductor to join the phases and making the nominal voltage
and current flow. Logically, the conductor melts, causing
an electric arc to jump between the phases.
[0007] The manufacturers of cells insulated with gas
as an insulating means have developed various different

constructive solutions in order to pass this internal arc
test. A first solution consists of arranging a series of metal
sheets that can be sacrificed to the electric arc, so that
the outer container of the cell is not damaged. The idea
is, therefore, to try to minimise the effects of the electric
arc rather than to prevent it.
[0008] Another second solution consists of using
short-circuiting devices that join the phases of the elec-
trical equipment by means of a conductor when the defect
in the insulation is detected, so that the current is diverted
through the area in which the short circuit, a so-called
solid short circuit, has been established, thus preventing
an arc from jumping between the phases. Devices and
structures of this type are disclosed in, for example, FR-
A-2687022, EP-A-1077518, EP-B-1052665, EP-A-
1045415, EP-A-1005057, EP-B-0871190, EP-B-
0795219, DE-A-4111586, DE-B-10254497, ES-
T3-2126235 (Spanish translation of EP-B-0707364),
WO-A-99/21255 and WO-A-00/62320, which relate to
different short-circuiting devices for cells insulated with
gas as an insulating means.
[0009] The short-circuiting device can act very quickly
which means that most of the equipment in the cell can
be saved and, in particular, any external manifestations
that may put people and property at risk can be prevent-
ed. This short-circuiting device can also cause an exter-
nal piece of protection equipment (e.g. the main switch
for the distribution line) to open the line, completely in-
sulating the cell. If an attempt is made to reconnect the
line (closing the line switch again) without having re-
solved the fault that produced the internal arc, no damage
is caused to the cell or the surrounding area because the
short-circuiting device continues to work, preventing the
arc from jumping between the phases.
[0010] One type of electrical equipment that plays a
fundamental part in electricity distribution networks, and
for which technology based on the use of a dielectric
liquid as an insulating means continues to be widely used,
is transformer equipment, which normally consists of a
tank, which is practically full of dielectric liquid (normally
mineral oil, although other liquids can be used, such as
synthetic or natural esters, derived from plants, silicon
oils or hydrocarbons with a high molecular mass, all of
which can be with or without additives), wherein the trans-
former itself is located. If there is a fault in the insulation
between the phases of the transformer, or between one
of the phases and earth, there is a failure or internal arc
that can generate a high pressure inside the tank, which
could even cause the tank to explode.
[0011] For this reason, transformers are usually pro-
tected by medium voltage fuses that limit the current,
which melt when a high current (produced by the internal
arc) passes through them. Normally the fuse blows in a
very short time, which means that it is possible to prevent
the equipment from exploding.
[0012] These fuses are usually located outside the
transformer tank but currently, in more compact solu-
tions, the fuses can be positioned inside the tank; the

1 2 



EP 1 806 817 A1

3

5

10

15

20

25

30

35

40

45

50

55

term "self-protected transformers" is often used for this
type of transformer equipment. Transformers of this type
are disclosed in EP-A-1014528 and EP-A-081734.6.
[0013] However, these self-protected transformers
present the following problems:

- When the current produced by a failure is small (for
example, when the failure occurs between one of
the phases and earth), the fuse can blow very slowly.
In the case of the most commonly used limiting fuses,
if the intensity of the failure current is lower than that
corresponding to the minimum intensity of the cut-
off current, the fuse partially blows but does not cut
off the current, eventually leading it to explode.
Therefore, the transformer is not protected against
this type of failure. In order to resolve this problem
microfuses are used, for example, which cause the
phases to short circuit when they detect these failure
currents of a lower intensity than that needed for the
limiting fuses to open the corresponding line. US-A-
5898556 discloses a system of this type.

- If there is a failure in the medium voltage fuse that
limits the current and it explodes, an internal arc oc-
curs in the tank transformer and the transformer is
totally unprotected. No solution for this problem is
known.

- If the failure occurs before the fuses, i.e. between
the input of the lines and the fuses, the fuses do not
"pick up" the failure and therefore do not work. Again,
the transformer is unprotected. No solution is known
for this problem either.

- Finally, if the failure occurs on the low voltage side,
the intensity of the current that flows through the me-
dium voltage fuses can be too low to blow the me-
dium voltage fuses, or it could be the case that the
fuses are partially blown but without cutting off the
current, as has been described above. In any case,
the low voltage failure can be enough to generate
gases that raise the pressure inside the transformer
tank and subsequently cause the equipment to ex-
plode.

[0014] Recent designs that attempt to prevent some
of the aforementioned problems manage to protect the
equipment by using automatic switches positioned inside
the transformer tank next to the fuses. A transformer of
this type is disclosed in EP-A-0981140A1.
[0015] This problem regarding transformers exists and
current international regulations do not require trans-
formers to pass an internal arc test similar to those men-
tioned for cells insulated in gas. This might be due to the
fact that, in most cases, fuses are installed in protection
cells outside the transformer tank; the explosion of a fuse
in a cell would generate an arc in the cell, not in the trans-
former, and the cell is prepared to support this failure.
[0016] Therefore, the aforementioned problem occurs
in electrical equipment insulated in dielectric liquid that
is liable to suffer internal failures that generate gases

such as, for example, transformers, self-protected trans-
formers (i.e. transformers that have their protection fuses
inside the tank), which can also be a more compact and
cheaper solution than a transformer and its protection
cell with fuses, meaning that the use of this type of trans-
formers is becoming more common for some applica-
tions.
[0017] As well as the transformer, not only the fuses
but also the sectionalising switches and other types of
elements or switchgear can be inserted into the same
tank, thus obtaining a transformer substation that can be
used for control and/or protection that comprises a con-
tainer or metal tank with medium or high voltage phase
bushings and low voltage outlet terminals, with all the
equipment or elements immersed in the dielectric liquid
contained in the tank. Including all these elements inside
a single tank means that the volume of the dielectric liquid
used increases.
[0018] This presents two problems:

- If the container or tank breaks (e.g. due to an impact
from outside the tank) a large volume of oil is spilt,
which can also burn, with the resulting consequenc-
es. This problem can be lessened by covering the
whole metal tank with an outer concrete housing and
a dielectric collection pit.

- In the event of there being an internal arc, the trans-
former substation may explode; the same problems
exist as in the case of self-protected transformers,
but they are made worse by the greater volume of
dielectric liquid.

- The presence of moving parts, together with the cut
off of intensity in the liquid, increases the probability
of an accident occurring in the equipment.

DESCRIPTION OF THE INVENTION

[0019] Technology based on the use of a dielectric liq-
uid as an insulating means continues to be used in coun-
tries where this technology is compatible with the national
regulations and the practices of electricity companies.
[0020] Moreover, technology based on the use of a
dielectric liquid as an insulating means can also present
certain advantages. For example, liquid insulates better
than gas, which means that elements of the different
phases can be positioned closer together, making it pos-
sible to achieve more compact equipment (e.g. a trans-
former substation) than that which can be obtained using
gas-based insulation. This can be important, because by
positioning the equipment inside it, it is possible to lessen
the visual impact (smaller size), and if located inside a
building (e.g. a basement or a market hall), it is possible
to occupy a smaller area, which helps reduce the cost
corresponding to the space needed for the installation.
[0021] Therefore, technology based on the use of a
dielectric liquid as an insulating means can also present
certain advantages, at least in some aspects. Until now,
technologies based on dielectric liquid and gas, respec-
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tively, have been considered to be two conceptually dif-
ferent technologies, which has meant that no attempt has
been made to apply the solutions to the specific problems
of one of these technologies to the other, and vice versa.
For example, there is no record of any attempt to apply
safety systems designed to prevent arcs in equipment
using gas-based insulation to equipment that uses a di-
electric liquid as an insulating means (in fact, patent pub-
lications relating to safety systems for equipment insu-
lated in gas always mention that they are for this type of
equipment, and in the case of equipment insulated in
liquid, patented developments in safety have focused on
the use of medium voltage fuses and ensuring that they
blow). It is possible that this is due to the fact that the
conditions and properties of gas-based insulating means
are so different from those of insulating means based on
dielectric liquid that no one has thought of the possibility
that the same type of safety systems could be used for
both types of equipment.
[0022] The inventors/applicants have noticed that,
contrary to what seems to be general opinion, certain
techniques or systems that are traditionally applicable
and applied to systems based on the use of gas as an
insulating means can also be applied to technologies that
use a dielectric liquid as an insulating means with the
corresponding effects, the benefits of which would be
added to the inherent benefits of systems based on the
use of a dielectric liquid as an insulating means.
[0023] The invention relates to electrical equipment for
an electricity distribution network, the electrical equip-
ment comprising at least one component or electrical el-
ement corresponding to one or more phases (for exam-
ple, to three phases) of the distribution network. The elec-
trical elements (for example, one or more control switch-
es, transformers, fuses, etc.) are housed in a container
or tank (made of metal, for example) and the electrical
equipment is insulated by means of a dielectric liquid, at
least, wherein it or the electrical elements are immersed
and which, at least partially, fills the tank. The dielectric
liquid can be, for example, mineral oil, although other
liquids can be used, such as synthetic or natural esters,
derived from plants, silicon oils or hydrocarbons with a
high molecular mass, etc., all of which can be with or
without additives. The electrical equipment further com-
prises an input for each phase in the tank, and also a
short-circuiting device (that can be situated in the tank
itself or outside the tank), associated to at least one failure
detector (which can be situated inside the tank) and con-
figured to detect a failure caused by a fault in the insula-
tion and, when it detects one, to generate an event in-
dicative of the detection of the failure. The short-circuiting
device is configured to establish a solid short circuit in
the phases if there is an event indicative of the detection
of such a failure.
[0024] According to the invention, the short-circuiting
device is situated in a position so as to establish said
short circuit before any protection, control or transformer
element of the electrical equipment (for example, before

any protective fuse -medium voltage, for example-,
switch or transformer element inside the tank). In other
words, if the short-circuiting device is situated inside the
tank, there is no protection, control or transformer ele-
ment between the short-circuiting device and the input
of the phases into the tank. In this manner, it is possible
to prevent the risk of a failure that occurs "before" a pro-
tection element (fuse) (seen from the power input side,
i.e. in many applications, from the "high" or "medium"
voltage side in a system), or as a consequence of a fault
in said fuse, leaving the electrical equipment without pro-
tection against the arc. This system is applicable not only
to equipment that includes transformers, but to any elec-
trical equipment that forms part of an electricity distribu-
tion system whose components are housed in a tank and
insulated by means of a dielectric liquid. Logically, insu-
lation with dielectric liquid can be complemented with oth-
er insulating elements.
[0025] As has been mentioned above, the short-
circuiting device can be situated in the tank to establish
said short circuit in a position after the phases enter the
tank (for example, after the corresponding bushings) and
before any protection, control or transformer element of
the electrical equipment housed in the tank.
[0026] The equipment can comprise, in correspond-
ence with at least one phase, a control device configured
to interrupt or cut off the phase, the short-circuiting device
being situated so as to establish the short circuiting of
said phase or phases between the input of the phase into
the tank and said control device.
[0027] The electrical equipment can comprise, in cor-
respondence with at least one of the phases, a protection
device (e.g. a fuse) configured to interrupt the line or
phase in response to an overcurrent. In this case, the
short-circuiting device will be situated so as to establish
the short circuit of said phase or phases between said
input of the phase or phases into the tank and said pro-
tection device.
[0028] The short-circuiting device can be situated as
the first element of the equipment in correspondence with
each phase, after the input of the phase or phases into
the tank. The short-circuiting device can also optionally
be positioned outside the tank, for example, in a second
tank other than that which houses the rest of the equip-
ment. In this case, the phases to be protected inside the
electrical equipment tank pass in/out through the short-
circuiting device first (for example, through said second
tank), to then enter the tank of the equipment to be pro-
tected.
[0029] The short-circuiting device can be configured
to establish a short circuit only between the phases
and/or between the phases and earth.
[0030] The electrical equipment can be a transformer
comprising a transformer element housed in the contain-
er. It can also be, for example, a self-protected trans-
former, with internal fuses in the phases "after" the short-
circuiting device, seen in a direction corresponding to a
flow of electrical energy through the electrical equipment
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(for example, in the direction from the input (input/outlet)
of the phases on the high or medium voltage side towards
the input (input/outlet) of the phase or phases on the low
voltage side). Additionally, the electrical equipment
would include the short-circuiting device and the corre-
sponding failure detector.
[0031] The electrical equipment can also be a trans-
former substation that, in addition to the transformer,
short-circuiting device and failure detector, includes a
plurality of control switches and a plurality of protection
devices (it can also comprise one or more control switch-
es for the transformer, a low voltage switchboard, etc.).
[0032] As has been mentioned above, the electrical
equipment can have a higher voltage part (for example,
a high or medium voltage part) and a lower voltage part
(for example, a low voltage part). The input of the phases,
in correspondence with which the short-circuiting device
is situated, can correspond to the higher voltage part.
[0033] The equipment can have an input part for a flow
of electrical energy. The input of the phases can corre-
spond to said input part of the flow of electrical energy.
In equipment in which the electrical energy can flow in
both directions, there can be protection at both possible
inputs/outlets. This is where the electrical energy flow is
to be "cut off’, before it damages the elements of the
equipment.
[0034] The failure detector can be a failure detector of
the type conventionally used to trigger short-circuiting
devices, for example, the failure detector can:

be configured to generate an event indicative of the
detection of a failure in response to a change in pres-
sure inside the tank;
be configured to generate an event indicative of the
detection of a failure in response to the presence of
light inside the tank;
be configured to generate an event indicative of the
detection of a failure in response to the detection of
gases inside the tank;
be configured to generate an event indicative of the
detection of a failure in response to the detection of
an overcurrent in at least one phase of the equip-
ment;
and/or be configured to generate an event indicative
of the detection of a failure in response to the detec-
tion of currents diverted to earth in the equipment.

[0035] Given that conventional failure detectors can
be used, it is not necessary to describe them in more
detail in this text.

DESCRIPTION OF THE FIGURES

[0036] To complement the description and in order to
aid comprehension of the invention’s characteristics, ac-
cording to the preferred examples of practical embodi-
ment thereof, a set of figures is included as an integral
part of said description, wherein the following has been

represented in an illustrative and non-limiting manner:

Figure 1. Shows a single-line diagram of a trans-
former substation according to a possible
embodiment of the invention.

Figure 2 Shows a single-line diagram of a self-pro-
tected transformer according to a possi-
ble embodiment of the invention.

Figure 3 Shows electrical equipment with medium
voltage inputs/outlets, forming a rigid
loop.

Figures 4-5 Show a view of a possible configuration
for the short-circuiting device according
to a possible embodiment of the inven-
tion.

Figures 6-5 Show a view of a possible configuration
for the short-circuiting device according
to a possible embodiment of the inven-
tion.

Figure 7 Shows electrical equipment with the
short-circuiting device in a separate tank
from the tank that houses the equipment
to be protected.

PREFERRED EMBODIMENTS OF THE INVENTION

[0037] Figure 1 illustrates a transformer substation,
wherein the network control switches 2, the transformer
control switches 2A, the transformer 3 and the transform-
er protection fuses 4 are immersed in dielectric liquid 5
(e.g. oil) inside a container that constitutes what is usually
referred to as the tank 6 of the equipment. On the high
or medium voltage side 100 there is an input 9 of the
phases 8 (only the single-line diagram has been drawn,
with an input line 8, also having an outlet line 8B, with its
switch 2B and outlet (bushing) 9B). On the low voltage
side 200 there is a corresponding outlet 90 of the corre-
sponding low voltage phases, as is usual in this type of
systems.
[0038] A short-circuiting device 7 for the phases has
been placed at the input in the high or medium voltage
part 100 as a first protective element in the direction that
runs from the input 9 in the high or medium voltage part
100 towards the low voltage part 200, associated to a
failure detector 10 so that in the event of there being an
internal failure of certain characteristics (for example, an
arc that produces light or gases, or that increases the
pressure inside the container, or that causes an overcur-
rent in the phases or a diversion of current to earth), the
phases 8 whereby the transformer substation can receive
a high or medium voltage supply short circuit. The energy
therefore no longer flows to the innermost parts of the
electrical equipment, thus reducing the risk of explosion
or damage to the elements of said internal parts. There
may be a short circuit between phases or between the
phases and earth.
[0039] In order to help protect the equipment, the short-
circuiting device 7 is positioned in such a way that the
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phases 8 short circuit in the area around the high or me-
dium voltage bushings, i.e. close to the inputs 9 (or inputs/
outlets) of the phases 8, before the phases connect to
other protection elements, such as fuses or automatic
switches and, in fact, even before the phases reach any
other element of the equipment.
[0040] Obviously, the short-circuiting device 7 can be
positioned in different areas of the equipment to be pro-
tected, provided that the requirements established above
are fulfilled.
[0041] Figure 2 (the elements that are the same as
those of the system in figure 1 have the same numerical
references) illustrates an embodiment of what is usually
called a self-protected transformer, which comprises the
transformer 3 with its control switch 2. Between the input
9 on the high or medium voltage side 100 and the trans-
former there is a fuse 4 in each phase (figure 2 is a single-
line diagram). Furthermore, the short-circuiting device 7,
which is associated to the corresponding failure detector
10, has been positioned between the high or medium
voltage input 9 and the fuse 4. All said elements are
housed in a container 6 and immersed in a dielectric liquid
5.
[0042] Figure 3 illustrates a similar configuration to that
shown in figure 1, but with medium voltage inputs/outlets
9/9B forming a rigid loop (that includes the outlet line 8B).
In this electrical diagram, only one short-circuiting device
7 is needed for both inputs/outlets 9/9B. The short-
circuiting device can be positioned at any of the inputs/
outlets 9/9B or in the position shown in the figure, in
which, there not being any element between the inputs/
outlets and the short-circuiting device except for the con-
ductors, the short-circuiting device continues to provide
protection from the input/outlet 9/9B to the outlet on the
low voltage side 200.
[0043] Figure 7 illustrates an electrical configuration
that is the same as that shown in figure 1 but wherein
the short-circuiting device 7 has been placed in a second
tank 6A full of dielectric liquid or gas that is separate from
the tank 6 of the electrical equipment to be protected.
The failure detection device 10 is associated to the tank
6 of the equipment to be protected. The phases enter the
main tank 6 through said second tank 6A, into which they
enter through the corresponding inputs 9A.
[0044] Figures 4 and 5 illustrate the mechanical con-
figuration, according to one possible embodiment of the
invention, of the short-circuiting device 9 that is associ-
ated to the failure detector 10. The failure detector is con-
figured in such a way that, on detecting a predetermined
condition (light, change in pressure, gases, overcurrent,
currents diverted to earth, etc., in accordance with certain
parameters) it generates an event indicative of the de-
tection of the failure, moving a piston 13 that rotates a
shaft 11 (wherein there is a spring, not shown), causing
the rotation of a metal bar 12 that short circuits the phases
8, just after the inputs 9 where the phases enter the con-
tainer 6 through the corresponding bushings.
[0045] Finally, figure 6 shows an embodiment of the

short-circuiting device wherein, as well as the bar 12 short
circuiting the phases 8, the bar 15 earths the assembly
through the electric contact point 14.
[0046] As has been mentioned above, the failure de-
tector 10 can be configured in many different ways, for
example, so that it is triggered by overpressure, by the
presence of light inside the equipment, by the presence
of gases, by overcurrents, by differential intensities, by
increases in temperature, etc. It can either be installed
inside or outside the tank of the equipment to be protect-
ed, depending on the event that is to be monitored and
whether there is easy access or to the detector or not.
[0047] Likewise, the dielectric liquid used in electrical
equipment can be a mineral oil, a synthetic or natural
ester, derived from plant oils, a hydrocarbon with a high
molecular mass or a silicon oil. All of these can carry
additives to improve the dielectric properties or resist-
ance to ageing.
[0048] In this text, the word "comprises" and variations
thereof (such as "comprising", etc.) should not be taken
as being exclusive, i.e. they do not exclude the possibility
that the item described might include other elements,
steps, etc.
[0049] Furthermore, the invention is not limited to the
specific embodiments described above, but also covers,
for example, variations that might be made by the aver-
age person skilled in the art (for example, as regards the
choice of electrical diagrams, materials, dimensions,
components, configuration, etc.), within the bounds of
what can be inferred from the claims.

Claims

1. Electrical equipment for an electricity distribution
network, the electrical equipment comprising at least
one electrical element (2, 2A, 3, 4, 8), corresponding
to at least one phase (8) of the distribution network
and housed in a tank (6), the electrical equipment
being insulated by means of a dielectric liquid (5)
wherein at least one said electrical element is im-
mersed and which, at least partially, fills the tank (6),
the electrical equipment comprising an input (9) for
each phase (8) in the tank (6), the electrical equip-
ment further comprising a short-circuiting device (7)
associated to at least one failure detector (10) con-
figured to detect a failure due to a fault in the insu-
lation, the short-circuiting device (7) being config-
ured so that if there is an event indicative of the de-
tection of such a failure, a solid short circuit will be
established in the phases (8),
characterised in that the short-circuiting device (7)
is situated so as to establish said short circuit in a
position before any protection (4), control (2, 2A) or
transformer (3) element of the electrical equipment.

2. Electrical equipment according to claim 1, charac-
terised in that the short-circuiting device (7) is sit-
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uated in the tank to establish said short circuit in a
position after the input (9) of the phases (8) into the
tank (6) and before any protection (4), control (2, 2A)
or transformer (3) element of the electrical equip-
ment housed in the tank.

3. Electrical equipment according to claim 2, which
comprises, in correspondence with at least one
phase (8), a control device (2, 2A) configured to in-
terrupt or cut off the phase, the short-circuiting device
(7) being situated so as to establish the short circuit
of at least one said phase (8) between the input (9)
of the phase (8) into the tank (6) and said control
device (2, 2A).

4. Electrical equipment according to claim 2, which
comprises, in correspondence with at least one
phase (8), a protection device (4) configured to in-
terrupt the phase (8) in response to an overcurrent
in said phase, the short-circuiting device (7) being
situated so as to establish the short circuit of at least
one said phase (8) between the input (9) of at least
one said phase (8) into the tank (6) and said protec-
tion device (4).

5. Electrical equipment according to any of the previous
claims, wherein said short-circuiting device (7) is sit-
uated as the first element of the equipment in corre-
spondence with each phase (8), after the input (9)
of the corresponding phase into the tank (6).

6. Electrical equipment according to claim 1, wherein
the short-circuiting device (7) is situated outside said
tank (6).

7. Electrical equipment according to claim 6, wherein
said tank (6) is a first tank of the electrical equipment,
the short-circuiting device (7) being situated in a sec-
ond tank (6A) and the phases (8) passing first
through the short-circuiting device (7) to then enter
into the first tank (6).

8. Electrical equipment according to claim 6 or 7, which
comprises, in correspondence with at least one
phase (8), a control device (2, 2A) configured to in-
terrupt or cut off the phase, the short-circuiting device
(7) being situated so as to establish the short circuit
of at least one said phase (8) before said control
device (2, 2A).

9. Electrical equipment according to claim 6 or 7, which
comprises, in correspondence with at least one
phase (8), a protection device (4) configured to in-
terrupt the phase (8) in response to an overcurrent
in said phase, the short-circuiting device (7) being
situated so as to establish the short circuiting of at
least one said phase (8) before said protection de-
vice (4).

10. Electrical equipment according to any of the previous
claims, wherein the short-circuiting device (7) is con-
figured to establish a short circuit between the phas-
es (8).

11. Electrical equipment according to any of the previous
claims, wherein the short-circuiting device (7) is con-
figured to establish a short circuit between the phas-
es (8) and earth (14).

12. Electrical equipment according to any of the previous
claims, the electrical equipment being a transformer
that comprises a transformer element (3) housed in
the tank.

13. Electrical equipment according to claim 12, wherein
said transformer is a self-protected transformer, with
at least one internal fuse in at least one said phase,
at least one said fuse being situated after the short-
circuiting device in a direction corresponding to a
flow of electrical energy through the electrical equip-
ment.

14. Electrical equipment according to any of claims 1-11,
said electrical equipment being a transformer sub-
station that comprises a transformer (3) and a plu-
rality of control switches (2) and a plurality of protec-
tion devices (4).

15. Electrical equipment according to any of the previous
claims, which has a higher voltage part (10) and a
lower voltage part (200), said input (9) of the phases
corresponding to the higher voltage part.

16. Electrical equipment according to any of the previous
claims, which has an input part of a flow of electrical
energy, said input (9) of the phases corresponding
to said input part of a flow of electrical energy.

17. Electrical equipment according to any of the previous
claims, wherein the failure detector (10) is configured
to generate an event indicative of the detection of a
failure in response to a change in pressure inside
the tank (6).

18. Electrical equipment according to any of the previous
claims, wherein the failure detector (10) is configured
to generate an event indicative of the detection of a
failure in response to the presence of light inside the
tank (6).

19. Electrical equipment according to any of the previous
claims, wherein the failure detector (10) is configured
to generate an event indicative of the detection of a
failure in response to the detection of gases inside
the tank (6).

20. Electrical equipment according to any of the previous
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claims, wherein the failure detector (10) is configured
to generate an event indicative of the detection of a
failure in response to the detection of an overcurrent
in at least one phase (8) of the equipment.

21. Electrical equipment according to any of the previous
claims, wherein the failure detector (10) is configured
to generate an event indicative of the detection of a
failure in response to the detection of currents divert-
ed to earth in the equipment.

22. Electrical equipment according to any of the previous
claims, wherein the failure detector (10) is situated
in said tank (6).

23. Electrical equipment according to any of the previous
claims, wherein said dielectric liquid comprises min-
eral oil.

24. Electrical equipment according to any of claims 1-22,
wherein said dielectric liquid comprises at least one
synthetic ester.

25. Electrical equipment according to any of claims 1-22,
wherein said dielectric liquid comprises at least one
natural ester.

26. Electrical equipment according to any of claims 1-22,
wherein said dielectric liquid comprises at least one
silicon oil.

27. Electrical equipment according to any of claims 1-22,
wherein said dielectric liquid comprises at least one
hydrocarbon with a high molecular mass.
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