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(57)  Aprotectionrelay (1) for a distribution transform-
er (100) comprising a tank (101) adapted to contain a
cooling liquid (500) characterized in that it comprises:

- a main body (2) adapted to be mechanically coupled in
a removable manner with said tank, said main body in-
cluding a case section (29) defining a first inner volume
(295) and a duct section (27) adapted to link said case
section with said tank, said case section including an
inner chamber (20) in said first inner volume, said inner
chamber being, in operation, in fluid-dynamic communi-
cation with said tank through said duct section and filled
with said cooling liquid;

- an outer container (3) mechanically coupled in a remov-
able manner with said case section (29), said outer con-
tainer being in fluid-dynamic communication with said
inner chamber and adapted to be partially filled with said
cooling liquid (500);

- a floating element (4) accommodated within said outer
container and adapted to be at least partially immersed
in and moved by the cooling liquid (500) contained in said
outer container;

- switching means (5) adapted to be actuated by said
floating element when the cooling liquid contained in said
outer container reaches one or more threshold levels.

A PROTECTION RELAY FOR HERMETICALLY SEALED DISTRIBUTION TRANSFORMERS

FIG.1
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Description

[0001] The presentinvention relates to a protection re-
lay for a hermetically sealed distribution transformer in
electric power distribution installations.

[0002] Hermetically sealed distribution transformers
are widely known in electric power distribution installa-
tions, i.e. operating at voltage levels higher than 1 kV AC
and 1.5 kV DC up to tens of kV, e.g. up to 72 kV AC and
100 kV DC.

[0003] Typically, a hermetically sealed distribution
transformer has live components (e.g. the magnetic core,
input and output windings, and the like) accommodated
in a sealed tank filled with a cooling liquid (typically a
highly-refined mineral oil or a combustion-resistant veg-
etable oil) having excellent dielectric properties to help
cooling of said components and provide electrical insu-
lation therebetween.

[0004] During the operating life of such a transformer,
specific physical quantities (e.g. volume, pressure, and
the like) of the cooling liquid may vary (e.g. due to tem-
perature fluctuations, gas accumulation within the tank,
and the like) and lead to dangerous operating conditions.
[0005] For this reason, distribution transformers are
typically equipped with safety devices (commonly known
as "protection relays") aimed at monitoring the behavior
ofthe cooling liquid and, possibly, providing alarm signals
indicative of possible dangerous operative conditions are
detected.

[0006] Although protection relays of the state of the art
perform their functions in a satisfyingway, there are some
aspects to improve, in particular with regards of their
structural layout, which is relatively complex and cum-
bersome, thus entailing time-consuming assembly pro-
cedures and relatively high manufacturing costs.
[0007] The main aim of the present invention is to pro-
vide a protection relay for a hermetically sealed distribu-
tion transformer, which allows overcoming the above-
described disadvantages. Within this aim, another object
of the present invention is to provide a protection relay
having a simplified and compact structure.

[0008] Anotherobjectof the presentinvention is to pro-
vide a protection relay relatively easy and inexpensive
to assembly and produce at industrial level.

[0009] The above aim and objects, together with other
objects that will be more apparent from the subsequent
description and from the accompanying drawings, are
achieved by a protection relay for a distribution trans-
former, according to claim 1 and the related dependent
claims.

[0010] In a general definition, the protection relay, ac-
cording to the invention, comprises a main body mechan-
ically coupleable in a removable manner with the tank of
the distribution transformer. The main body includes a
case section defining a firstinner volume and a duct sec-
tion adapted to link said case section with said tank.
[0011] The case sectionincludes an inner chamber ar-
ranged in said first inner volume, which is, in operation,
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in fluid-dynamic communication with the tank of the dis-
tribution transformer through the duct section and it is
filled with the cooling liquid of the distribution transformer.
The protection relay, according to the invention, compris-
es an outer container mechanically coupled in a remov-
able manner with said the case section. Said outer con-
tainer is in fluid-dynamic communication with said inner
chamber and, in operation, is partially filled with the cool-
ing liquid of the distribution transformer.

[0012] The protectionrelay, according to the invention,
further comprises a floating element accommodated
within the outer container and adapted to be at least par-
tially immersed in and moved by the cooling liquid con-
tained in said outer container.

[0013] The protectionrelay, according to the invention,
further comprises switching means arranged in said first
inner volume and adapted to be actuated by said floating
element when the cooling liquid contained in said outer
container reaches one or more threshold levels. Conven-
iently, said switching means are operatively connected
with an alarm circuit adapted to activate signalling means
capable of providing alarm signals indicative of the level
reached by the cooling liquid of the distribution transform-
er and/or with a power disconnection circuit adapted to
activate disconnection means capable of causing the dis-
connection of the distribution transformer from a corre-
sponding electric line.

[0014] According to an aspect of the invention, said
case section and outer container respectively comprise
second and third ports adapted to be in fluid-dynamic
communication one with another.

[0015] According to an aspect of the invention, said
case section and outer container respectively comprise
mutually coupleable second and third mechanical con-
nection means to mechanically couple said outer con-
tainer with said case section in a removable manner at
said second and third ports.

[0016] Preferably, said second and third mechanical
connection means define at least partially said second
and third ports and realize their mutual coupling to allow
the flow of the cooling liquid through them.

[0017] Preferably, said second and third mechanical
connection means are of the screw-less type, for exam-
ple of the shape-coupling type or snap-fit type.

[0018] According to an aspect of the invention, the
case section and the outer container of the protection
relay comprise mutually coupleable fourth and fifth me-
chanical connection means to mechanically couple said
outer container with said case section in a removable
manner at a plurality of coupling points of said case sec-
tion and said outer container.

[0019] According to an aspect of the invention, said
outer container comprises first sealing means to seal a
mechanical connection between said second and third
mechanical connection means. According to an aspect
of the invention, the protection relay comprises one or
more pressure-measuring devices adapted to be in fluid-
dynamic communication with said inner chamber to de-
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tect a pressure of said cooling liquid.

[0020] According to an aspect of the invention, said
outer container comprises a receptacle section and a
cover section mechanically coupleable in a removable
manner with said receptacle section.

[0021] According to an aspect of the invention, said
case section and said receptacle section respectively
comprise first and second contoured wall portions at
which said outer container and said case section are me-
chanically coupled, said first and second contoured wall
portions having transversal sections with geometrically
conjugated profiles or complementary shapes. Accord-
ing to an aspect of the invention, said outer container
comprises a safety valve to allow the exit of the cooling
liquid from said outer container in emergency conditions.
[0022] According to an aspect of the invention, said
receptacle section comprises at least a transparent or
semi-transparent wall portion to allow a user to observe
a level reached by the cooling liquid contained in said
outer container.

[0023] Preferably, said receptacle section comprises
indicator means at said transparent or semi-transparent
wall portion to provide a user with information on a level
reached by the cooling liquid contained in said outer con-
tainer.

[0024] Inafurtheraspect, the presentinventionrelates
to a hermetically sealed distribution transformer, accord-
ing to the following claim 12.

[0025] Further characteristics and advantages of the
present invention will be more apparent with reference
to the description given below and to the accompanying
figures, provided purely for explanatory and non-limiting
purposes, wherein:

- Fig. 1 schematically illustrates a partial section view
of a distribution transformer including the protection
relay, according to the present invention;

- Figs. 2-5 schematically illustrate some partial per-
spective and section views of the protection relay,
according to the present invention;

- Fig. 6 schematically illustrates a perspective view of
the main body of the protection relay, according to
the present invention;

- Figs. 7-8 schematically illustrate perspective and ex-
ploded views of the outer container of the protection
relay, according to the present invention.

[0026] Withreference to the aforesaid figures, the pro-
tection relay, according to the invention, will now be de-
scribed in details.

[0027] In the following detailed description of the in-
vention, identical components or elements are generally
indicated by same reference numerals, regardless of
whether they are shown in different embodiments. In or-
der to clearly and concisely disclose the invention, the
drawings may not necessarily be to scale and certain
features of the invention may be shown in a schematic
form.
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[0028] Before proceeding with the description, itis wor-
thy to clarify the meaning of some terms that are here
repeatedly used to describe the invention.

[0029] Within the scope of the present invention, the
terms "bottom", "top", "lateral", "upper", "lower", "horizon-
tal"and "vertical" referred to some parts of said protection
relay or of a hermetically sealed distribution transformer
comprising said protection relay are to be intended in
consideration of the normal installation conditions of said
protection relay or said distribution transformer, e.g. as
shown in figure 1.

[0030] Within the scope of the present invention, the
expression "in fluid-dynamic communication" referred to
some parts of said protection relay or of said distribution
transformer is to be intended with reference to an oper-
ating condition, in which the cooling liquid can flow be-
tween said parts (through suitable ducts or suitable
ports), so that said parts are filled or partially filled with
said cooling liquid.

[0031] In figure 1, a hermetically sealed distribution
transformer 100 for electric power transmission and dis-
tribution installations is schematically shown.

[0032] Inoperation, the transformer 100 contains a lig-
uid 500 having cooling and electrical insulation proper-
ties, e.g. mineral or vegetal oil (hereinafter referred to as
"cooling liquid" for the sake of brevity).

[0033] The transformer 100 comprises a sealed tank
101 adapted to be filled with the cooling liquid 500.
[0034] Normally, the tank 101 has a parallelepiped-like
geometry and it comprises a base wall 102 intended to
lay on a suitable basement 400, a horizontal top wall 104
in an opposite position with respect to the base wall 102
and one or more lateral walls 103.

[0035] The transformer 100 comprises first electric
components 105, which are accommodated within the
tank 101 and are at least partiallyimmersed in the cooling
liquid 500, and second electric components 106 protrud-
ing from the top wall 104 of the tank 101 for electrical
connection with an electric line.

[0036] In general, the cooling liquid 500, the tank 101,
the first electric components 105 and the second electric
components 106 of the transformer 100 may be of known
type and will not be here described in further details for
the sake of brevity.

[0037] As shown in figure 1, the transformer 100 is
equipped with a protection relay 1, according to the
present invention, operatively installed on the tank 101,
preferably at the top wall 104 of this latter.

[0038] According to the invention, the protection relay
1 comprises a shaped main body 2 adapted to be me-
chanically coupled in a removable manner with the tank
101.

[0039] The main body 2 includes a case section 29,
which defines afirstinnervolume 295 foraccommodating
some components or parts 6, 20 of the protection relay
1, and a duct section 27 for linking the case section 29
with the tank 101.

[0040] Preferably, as shown in the cited figures, the
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case section 29 extends along a longitudinal axis 200,
for example with a substantially cylindrical-like geometry.
[0041] The case section 29 conveniently comprises a
lower wall 291 solidly fixed (preferably made in one piece)
with the duct section 27, an upper wall 292 in a distal
position with respect to the lower wall 291 and a con-
toured lateral wall 290 arranged between the lower wall
291 and the upper wall 292.

[0042] Conveniently, the walls 290, 291, 292 of the
case section 29 may be arranged in such a way that,
when the protection relay 1 is in its normal operative po-
sition, the lower wall 291 extends along a horizontal plane
(substantially parallel to the top wall 104 of the tank 101),
the upper wall 292 extends along an inclined plane inter-
secting the extension plane of the lower wall 291 and the
lateral wall 290 extends vertically, substantially perpen-
dicular with respect to the extension plane of the lower
wall 291.

[0043] The above-described arrangement of the case
section 29 is quite advantageous as it prevents or re-
markably reduces the deposit of dirt substances on the
protectionrelay 1, particularly on the top side of this latter.
[0044] Preferably, the lateral wall 290 of the case sec-
tion 29 comprises a first contoured wall portion 290A, at
which the case section 29 is coupled with an outer com-
ponent 3 of the protection relay 1, which is distinct and
external with respect to the main body 2.

[0045] Conveniently, the above-mentioned first con-
toured wall portion 290A has a transversal section (ref-
erence is made to a transversal section plane substan-
tially parallel to the lower wall 291) having a shaped pro-
file designed in such away to define arecess 24 intended
to accommodate, at least partially, an outer component
3 of the protection relay.

[0046] As better evidenced in the following, this latter
solution is quite advantageous since it allows reducing
the overall lateral dimensions of the protection relay 1.
[0047] Accordingtoan aspectoftheinvention, the duct
section 27 comprises a sealed probe portion 271 and a
link portion 272.

[0048] The sealed probe portion 271 is, in operation,
inserted through a suitable opening (not shown) of the
top wall 104 of the tank 101 and immersed in the cooling
oil 500.

[0049] The sealed probe portion 271 is conveniently
adapted to accommodate one or more temperature sen-
sors or probes that are operatively coupled with one or
more thermostat devices and/or a control unit and/or an
alarm circuit and/or a power disconnection circuit by
means of suitable sealed electrical connections.

[0050] Conveniently, the link portion 272 is adapted to
be in fluid-dynamic communication with the tank 101 and
filled with the cooling liquid 500.

[0051] The link portion 272 is coupled to the case sec-
tion 29, preferably at the lower wall 291 of this latter.
[0052] Preferably, the link portion 272 is arranged in
such a way to protrude from the top wall 104 when the
protection relay 1 is coupled with the tank 101, thereby
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maintaining the case portion 29 spaced in elevation from
the aforesaid top wall 104.

[0053] Accordingtoan aspectofthe invention, the duct
section 27 further comprises first mechanical connection
means 270 to mechanically couple the main body 2 with
the tank 101 of the transformer 100.

[0054] Preferably, the first mechanical connection
means 270 comprise a connection flange fixable to the
top wall 104 of the tank 101 by means of bolts, screws
or similar mechanical connecting elements.

[0055] The connection flange 270 may be arranged in
an intermediate position between the portions 271, 272
of the duct section 27. In this way, when the connection
flange 270 is fixed to the tank 101, the probe portion 271
is inserted in the tank 101 whereas the link portion 272
protrudes form the top wall 104 of this latter.

[0056] Inordertoobtainahermetically sealed mechan-
ical connection between the connection flange 270 and
the tank 101 suitable sealing elements (not shown), for
example one or more metallic sealing gaskets, may be
conveniently arranged.

[0057] According to the invention, the case section 29
comprises an inner chamber 20 within the inner volume
295, which is adapted to be in fluid-dynamic communi-
cation with the tank 101 and filled with the cooling liquid
500.

[0058] Preferably, the inner chamber 20 comprises a
first port 21 coupled with the duct section 27 to allow the
flow of the cooling liquid 500 between the duct section
27 and the inner chamber 20. In this way, both the duct
section 27 and the inner chamber 20 can be filled with
the cooling liquid 500, when the main body 2 is mechan-
ically coupled with the tank 101. Preferably, the first port
21 is arranged at the lower wall 291 of the main case 29
and is coupled with the link portion 272 of the duct section
27.

[0059] Preferably, the inner chamber 20 comprises a
second port 22 adapted to allow the flow of the cooling
liquid 500 between the inner chamber 20 and an outer
component 3 of the protection relay 1, which is external
to the main body 2.

[0060] Preferably, the second port 22 is arranged at
the lateral wall 290 of the main case 29 in a proximal
position with respect to the lower wall 291.

[0061] The arrangement of the inner chamber 20 al-
lows detecting possible pressure variations of the cooling
liquid 500 within the tank 101, which may, in turn, be
indicative of gas accumulation phenomena within the
tank 101, temperature fluctuations of the cooling liquid,
or other abnormal condition of the transformer 100.
[0062] Infact, given thatthe inner chamber 20 and the
tank 101 are filled with the cooling liquid 500, possible
pressure variations of the cooling liquid 500 within the
tank 101 are transmitted to the cooling liquid 500 con-
tained in the inner chamber 20.

[0063] According to an aspect of the invention, the pro-
tection relay 1 comprises one or more pressure measur-
ing devices 6 to detect the pressure of the cooling liquid
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500 within the inner chamber 20.

[0064] Preferably, the pressure measuring devices 6
are positioned in a further chamber 250 arranged within
the internal volume 295 of the case section 29.

[0065] Conveniently, the inner chamber 20 is adapted
to be in fluid-dynamic communication with the pressure
measuring devices 6 through one or more auxiliary ports
28, each coupled with a corresponding pressure meas-
uring device 6. In this way, the pressure measuring de-
vices 6 can interface with the cooling liquid 500 to detect
its pressure within the inner chamber 20.

[0066] In general, the pressure measuring devices 6
may be of known type and will not be here described in
further details for the sake of brevity.

[0067] According to the invention, the protection relay
1 comprises an outer container 3 adapted to be mechan-
ically coupled in a removable manner with the case sec-
tion 29 of the main body 2. The outer container 3 is adapt-
ed to be in fluid-dynamic communication with the inner
chamber 20 and partially filled with the cooling liquid 500.
[0068] Accordingto an aspectof the invention, the out-
er container 3 comprises a receptacle section 31 and a
cover section 32 defining a second inner volume 315 of
said outer container.

[0069] The receptacle section 31 is adapted to be me-
chanically coupled in a removable manner with the case
section 29 of the main body 2 while the cover section 32
is adapted to be mechanically coupled in a removable
manner with the receptacle section 31.

[0070] Preferably, as shown in the cited figures, the
outer container 3 extends along a longitudinal axis 300,
for example with a substantially cylindrical-like geometry
as shown in the cited figures.

[0071] Preferably, the receptacle section 31 is ar-
ranged as an open container and it comprises a bottom
wall 311, in distal position with respect to the cover sec-
tion 32, and a contoured lateral wall 312.

[0072] Conveniently, the walls 311-312 of the recep-
tacle section 31 may be arranged in such a way that,
when the protection relay 1 is in its normal operative po-
sition, the bottom wall 111 and the lateral wall 312 extend
respectively along a horizontal plane and a vertical plane
that are respectively parallel and perpendicular with re-
spect to the top wall 104 of the tank 101. Preferably, the
lateral wall 312 has a second contoured wall portion 312A
at which the container 3 is coupled with the case section
29, more particularly with the first contoured wall portion
290A of the lateral wall 290.

[0073] According to an aspect of the invention, the first
and second contoured wall portions 290A and 312A have
transversal sections with geometrically conjugated pro-
files or complementary shapes.

[0074] Conveniently, the second contoured wall por-
tion 312A has a transversal section with a shaped profile
(reference is made to a transversal section plane sub-
stantially parallel to the lower wall 311) designed in such
a way that the outer container 3 can be accommodated
at least partially in the recess 24 defined by the transver-
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sal section of the first contoured wall portion 290A. The
above-described solution allows remarkably reducing
the transversal size of the protection relay 1.

[0075] Preferably, the outer container 3 comprises a
third port 33 adapted to be coupled with the second port
22 of the inner chamber 20 to allow the flow of the cooling
liquid 500 between the inner chamber 20 and the con-
tainer 3.

[0076] Preferably, the third port 33 is arranged at the
lateral wall portion 312A of the lateral wall 312 of the
outer container 3 in a proximal position with respect to
the bottom wall 311.

[0077] According to an aspect of the invention, the
case section 29 and the outer container 3 respectively
comprise mutually coupleable second and third mechan-
ical connection means 25, 35 to mechanically couple the
outer container 3 with the case section 29 in aremovable
manner at the second and third ports 22, 33.

[0078] Conveniently, the second and third mechanical
connection means 25, 35 are arranged in such a way to
realize a mechanical connection of the screw-less type
(i.e. which does not employ screws or similar connectors
for being realized), for example a mechanical connection
of the shape-coupling type (as shown in the cited figures)
or the snap-fit type.

[0079] As shown in the cited figures, the second me-
chanical connection means may be formed by a shaped
hole 25 at the first lateral wall portion 290A of the case
section 29 and the third mechanical connection means
are formed by a shaped protrusion 35 at the second con-
toured wall portion 312A of the receptacle section 31.
[0080] Conveniently, the shaped protrusion 25 is in-
serted within the shaped hole 25 to mechanically couple
the outer container 3 with the case section 29 in a re-
movable manner.

[0081] Conveniently, the shaped hole 25 and protru-
sion 35 define atleast partially the above-mentioned sec-
ond and third ports 22, 33 and realize the mutual coupling
of these latter to put the inner chamber 20 and the outer
container 3 in fluid-dynamic communication.

[0082] According to an aspect of the invention, the pro-
tection relay 1 comprises first sealing means 34, 34A to
seal the mechanical connection between the second and
third mechanical connection means 25, 35 of the case
section 29 and the outer container 3.

[0083] As shown in the cited figures, said first sealing
means may be formed by an O-ring 34 arranged in a
suitable shaped groove 34A obtained at the second con-
toured wall portion 312A and arranged around the
shaped protrusion 35.

[0084] According to an aspect of the invention, the
case section 29 and the outer container 3 respectively
comprise mutually coupleable fourth and fifth mechanical
connection means 26, 36 to mechanically couple the out-
er container 3 with the case section 29 in a removable
manner at a plurality of coupling points.

[0085] As shown in the cited figures, the fourth me-
chanical connection means may be formed by a plurality
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of shaped seats 26 at the first lateral wall portion 290A
ofthe case section 29 and the fifth mechanical connection
means may be formed by suitable shaped connectors 36
passing through corresponding shaped holes 36A ob-
tained at the second contoured wall portion 312A of the
receptacle section 31 and aligned with the threaded holes
26.

[0086] According to an aspect of the invention, the re-
ceptacle section 31 and the cover section 32 of the outer
container 3 respectively comprise mutually coupleable
sixth and seventh mechanical connection means 310,
320 to mechanically couple said receptacle section and
said cover section in a removable manner.

[0087] Asshown in the cited figures, the sixth mechan-
ical connection means may be formed by a threaded end
portion 310 of the lateral wall 312 (in a distal position with
respect to the bottom wall 311) and the seventh mechan-
ical connection means are formed by a threaded lower
portion 320 of the cover section 32.

[0088] Preferably, the outer container 3 comprises
second sealing means 37 to seal the mechanical con-
nection between the sixth and seventh mechanical con-
nection means 310, 320 of the receptacle section 31 and
the cover section 32.

[0089] As shown in the cited figures, the second seal-
ing means 37 may be formed by a gasket arranged be-
tween suitable coupling edges (not shown) of the recep-
tacle section 31 and the cover section 32.

[0090] Preferably, the cover section 32 of the outer
container 3 comprises an upper portion 326 that is
shaped as knob to favor a manual coupling or decoupling
manoeuvre of the cover section 32 with the receptacle
section 32 to close or open the outer container 3.
[0091] Accordingto an aspectof the invention, the out-
er container 3 comprises a safety valve 39 adapted to
allow the exit of the cooling liquid 500 from the outer
container 3 in emergency conditions, namely when the
volume of the cooling liquid 500 increases abnormally
and fill the outer container 3.

[0092] Preferably, the safety valve 39 is mechanically
coupled with the cover section 32 at a coupling hole 325
passing through this latter in such a way to be in fluid-
dynamic communication with the inner volume 390 of the
outer container 3, when the receptacle section 31 and
the cover section 32 are mechanically coupled one with
another. Alternatively, the safety valve 39 may be ar-
ranged at the lateral wall 312 of the receptacle section
31, conveniently in a distal position from the bottom wall
311 of this latter.

[0093] Ingeneral, the safety valve 39 may be of known
type and will not be here described in further details for
the sake of brevity.

[0094] Preferably, the outer container 3 comprises
third sealing means 39A to seal the mechanical connec-
tion the safety valve 39 and the cover section 32.
[0095] As shown in the cited figures, said third sealing
means may be formed by an O-ring 39A arranged at the
coupling hole 325 of the cover section 32.

10

15

20

25

30

35

40

45

50

55

[0096] According to an aspect of the invention, the lat-
eral wall 312 of receptacle section 31 comprises at least
a transparent or semi-transparent wall portion 312B to
allow a user to observe the level reached by the cooling
liquid 500 contained in the outer container 3. Preferably,
the receptacle section 31 comprises indicator means 38
at said transparent or semi-transparent wall portion 312B
to provide a user with information on at the level reached
by the cooling liquid 500 contained in said outer contain-
er.

[0097] Preferably, the indicator means 38 comprise
one or more indicator labels attached or printed on the
wall portion 312B, for example, as shown in the cited
figures, arranged in such a way to be indicative of mini-
mum and maximum volume levels admitted for the cool-
ing liquid 500 within the tank 101.

[0098] The arrangementofthe outer container 3 allows
detecting possible volume variations the cooling liquid
500 within the tank 101, which may, in turn, be indicative
of gas accumulation phenomena within the tank 101,
temperature fluctuations of the cooling liquid, or other
abnormal condition of the transformer 100.

[0099] Asillustrated above, in operation, the outer con-
tainer 3, the inner chamber 20, the duct section 27 and
thetank 101 are in fluid-dynamic communication one with
another while the inner chamber 20, the duct section 27
and the tank 101 are filled with the cooling oil 500 and
the outer container 3 is partially filed with the cooling liquid
500.

[0100] Consequently, volume variations of the cooling
liquid 500 within the tank 101 cause corresponding level
variations of the cooling liquid 500 contained in the outer
container 3. According to the invention, the protection
relay 1 comprises a floating element 4 accommodated
within the second inner volume 390 of the outer container
3 and adapted to be at least partially immersed in and
moved by the cooling liquid 500 contained in the outer
container 3.

[0101] Preferably, the floating element 4 has a con-
toured shape substantially complementary to the shape
of the transversal section of the receptacle section 31 of
the outer container 3 (reference is made to a transversal
section plane substantially parallel to the lower wall 311).
[0102] In this way, without the need of any supportrod,
the floating element 4 can move linearly along the main
axis 300 of the outer container 3 when the contained
cooling liquid 500 is subject to a level variation (in turn
indicative of a corresponding volume variation of the cool-
ing liquid 500 within the tank 101).

[0103] According to the invention, the protection relay
1 further comprises switching means 5 adapted to be
actuated by the floating element 4 when the cooling liquid
500 contained in the outer container 3 reaches one or
more corresponding threshold levels.

[0104] Preferably, the switching means 5 are electri-
cally connected with an alarm circuit (not shown) adapted
to activate signalling means capable of providing alarm
signals indicative of the level reached by the cooling liquid



11 EP 3 544 040 A1 12

500 and/or with a power disconnection circuit (not shown)
adapted to activate power disconnection means capable
of causing the disconnection of the transformer 100 from
the corresponding electric power transmission and dis-
tribution line. The above-mentioned alarm circuit and/or
power disconnection circuit may be at least partially in-
ternal or external to the protection relay. They may ar-
ranged according to solutions well known in the art and
are therefore not described in further details for the sake
of brevity.

[0105] According to some embodiments of the inven-
tion, the floating element 4 is provided or coupled with a
magnetic element (not shown) and the switching means
5 comprise one or more magnetic switches, each adapt-
ed to be actuated by the floating element 4 when the
cooling liquid 500 contained in the outer container 3
reaches a corresponding threshold level. Preferably, the
switching means 5 comprise two distinct magnetic
switches, which are actuated by the floating element 4
when the cooling liquid 500 contained in the outer con-
tainer 3 reaches a minimum threshold level indicative of
a minimum volume level admitted for the cooling liquid
500 within the tank 101.

[0106] Thissolution conveniently provides aredundant
safety arrangement to signal abnormal levels of the cool-
ing fluid 500.

[0107] According to alternative embodiments of the in-
vention, the switching means 5 comprise only a single
magnetic switch, which is actuated by the floating ele-
ment 4 when the cooling liquid 500 contained in the outer
container 3 reaches a minimum threshold level indicative
of a minimum volume level admitted for the cooling liquid
500 within the tank 101.

[0108] In the embodiment shown in the cited figures,
the protection relay 1 is arranged without a dedicated
local control unit. In this case, the various transducers of
the protection relay 1 (for example from the pressure-
measuring devices 6 or the sensors accommodated in
the probe portion 271 of the duct section 27) as well as
the above mentioned alarm circuit and/or power discon-
nection circuit may be operatively connected in a wired
or wireless manner with a remote computerized device.
[0109] According to other embodiments of the inven-
tion, the protection relay 1 may comprise a control unit
arranged within the inner volume of the case section 29.
[0110] Conveniently, said control unit may be adapted
to receive and process detection signals from the various
transducers of the protection relay 1 and provide detec-
tion data indicative of the operating conditions of the
transformer 100 (for example data indicative of the gas
accumulated within the tank 101 of the distribution trans-
former) basing on said detection signals.

[0111] Conveniently, said control unit may be opera-
tively connected with a remote computerised unit (not
shown) to transmit the detection data so obtained.
[0112] Conveniently, said control unit may be part of
the alarm circuit and/or power disconnection circuit op-
eratively connected with the switching means 5. In this
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case, said control unit may be adapted to receive detec-
tion signals indicative of a level reached by the cooling
liquid 500 from the switching means 5 and, in response
to said detection signals, provide (even by means of a
remote transmission) control signals to activate the
above-mentioned signalling means and/or power discon-
nection means.

[0113] As those skilled in the art may appreciate, said
control unit may comprise suitable and commercially
available micro-processor based electronic devices.
[0114] The protection relay 1, according to the inven-
tion, allows achieving the intended aims and objects.
[0115] The protection relay 1 is capable of providing
an efficient support in the monitoring activity of some
physical quantities (e.g. volume, pressure, and the like)
characteristic of the cooling liquid 500 contained in the
transformer 100.

[0116] Thanks tothe arrangement of the outer contain-
er 3 distinct and external with respect to the main body
2,the protectionrelay 1 has amodular simplified structure
having parts (namely the main body 2 and the outer con-
tainer 3) that can be easily and cheaply manufactured
and assembled at industrial level.

[0117] The modular arrangement of the protection re-
lay 1 greatly simplifies the design of structural solutions
(as the embodiment shown in the cited figures) aimed at
reducing or optimizing the overall size with respect to
traditional devices of the same type.

[0118] The protectionrelay 1 can be easily installed on
the tank 101 of a transformer 100 using mechanical con-
nection means of known type.

[0119] The modular structure further of the protection
relay 1 greatly simplifies possible maintenance interven-
tions and it allows an easy replacement of the outer con-
tainer 3, when required.

[0120] The protectionrelay 1 has thus overallindustrial
costs that are very competitive costs with respect to tra-
ditional devices of the same type.

Claims

1. A protection relay (1) for a distribution transformer
(100) adapted to contain a cooling liquid (500) and
comprising a tank (101) adapted to be filled with said
cooling liquid characterized in that it comprises:

- a main body (2) mechanically coupleable in a
removable manner with said tank, said main
body including a case section (29) defining a
first inner volume (295) and a duct section (27)
adapted to link said case section with said tank,
said case section including an inner chamber
(20) arranged in said first inner volume, said in-
ner chamber being, in operation, in fluid-dynam-
ic communication with said tank through said
duct section and filled with said cooling liquid;

- an outer container (3) mechanically coupled in
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aremovable manner with said case section (29),
said outer container being in fluid-dynamic com-
munication with said inner chamber and adapt-
ed to be partially filled with said cooling liquid
(500);

- a floating element (4) accommodated within
said outer container and adapted to be at least
partially immersed in and moved by the cooling
liquid (500) contained in said outer container;

- switching means (5) arranged in said firstinner
volume (295) and adapted to be actuated by said
floating element when the cooling liquid con-
tained in said outer container reaches one or
more threshold levels.

A protection relay, according to claim 1, character-
ized in that said case section (29) and said outer
container (3) respectively comprise mutually couple-
able second and third mechanical connection means
(25, 35) to mechanically couple said outer container
with said case section in aremovable manner at sec-
ond and third ports (22, 32) of said case section and
said outer container.

A protection relay, according to claim 2, character-
ized in that said second and third mechanical con-
nection means (25, 35) are of the screw-less type.

A protection relay, according to one or more of the
previous claims, characterized in that said case
section (29) and said outer container (3) respectively
comprise mutually coupleable fourth and fifth me-
chanical connection means (26, 36) to mechanically
couple said outer container with said case section in
aremovable manner at a plurality of coupling points.

A protection relay, according to one of the claims
from 2 to 4, characterized in that said outer con-
tainer (3) comprises first sealing means (34, 34A) to
seal a mechanical connection between said second
and third mechanical connection means (25, 35).

A protection relay, according to one or more of the
previous claims, characterised in that it comprises
one or more pressure measuring devices (6) adapt-
ed to be in fluid-dynamic communication with said
inner chamber (20) to detect a pressure of said cool-
ing liquid (500).

A protection relay, according to one or more of the
previous claims, characterised in that said outer
container (3) comprises a receptacle section (31)
and a cover section (32) mechanically coupleable in
a removable manner with said receptacle section.

A protection relay, according to claim 7, character-
ized in that said case section (29) and said recep-
tacle section (31) respectively comprise firstand sec-
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10.

1.

12.

ond contoured wall portions (290A, 312A) at which
said outer container (3) and said case section (29)
are mechanically coupled, said first and second con-
toured wall portions having transversal sections with
geometrically conjugated profiles or complementary
shapes.

A protection relay, according to one of the claims
from 7 to 8, characterized in that said outer con-
tainer (3) comprises a safety valve (39) adapted to
allow the cooling liquid (500) to exit from said outer
container in emergency conditions.

A protection relay, according to one of the claims
from 7 to 9, characterized in that said receptacle
section (31) comprises atleast a transparent or semi-
transparent wall portion (312B) adapted to allow a
user to observe a level reached by the cooling liquid
(500) contained in said outer container.

A protection relay, according to claim 10, character-
ised in that said receptacle section (31) comprises
indicator means (38) at said transparent or semi-
transparent wall portion (312B) adapted to provide
a user with information on a level reached by the
cooling liquid (500) contained in said outer container.

A distribution transformer (100) for electric transmis-
sion and distribution installations characterised in
that it comprises a protection relay (1), according to
one or more of the previous claims.
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