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(54) FLOW VENT ADJUSTABLE SYSTEM FOR BUCHHOLZ RELAY

(67)  The present invention relates to a Buchholz re-
lay (1) for the protection of oil insulated power electrical
equipment, comprising:

- a support frame (2) suitable to be in contact with the oil;
- floating means (3) coupled with said support frame (2)
and movable relative thereto;

- switching means (4) operatively connected with said
floating means (3) and suitable to enable/disable an
alarm circuit and/or a trip circuit of said electrical equip-
ment;

- at least one flow vent device (5) coupled with said sup-
port frame (2) and operatively connected to said trip cir-
cuit, suitable to be affected by the oil flow and movable
between a first position, in which the flow vent device (5)
maintains said trip circuitdisabled, and a second position,
in which the flow vent device (5) enables said trip circuit;
- contrast means (6) suitable to exert on the flow vent
device (5) a contrast force suitable to maintain the flow
vent device (5) in the first position until the oil flow speed
does not exceed a predetermined oil flow speed thresh-
old value, and to release the flow vent device (5) such
that it reaches the second position when the oil flow
speed exceeds said predetermined oil flow speed thresh-
old value,

The Buchholz relay (1) comprises a regulation de-
vice (19) suitable to act on the contrast means (6) and/or
on the flow vent device (5) so to modify said contrast
force.
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Description

BACKGROUND

Technical field

[0001] The presentinvention refersto a Buchholzrelay
for the protection of oil insulated power electrical equip-

ment, particularly power transformers.

Description of the Related Art

[0002] An oil insulated power electrical equipment,
particularly comprising an insulating oil bath transformer,
usually includes a Buchholz relay, which is an electrical
device operating when in the transformer there is an ab-
normal evolvement of gas, usually sign of a serious fail-
ure, or when there are relevant oil flows. The presence
of gas and relevant oil currents inside an oil-insulated
transformer may be an indication of a potentially danger-
ous malfunction in the transformer.

[0003] The Buchholz relay generally includes an outer
casing, housing a frame for supporting an upper float and
alower float both suitable to operate respective magnetic
switches. In particular, the upper float enables or disa-
bles, by means of the respective switch, an alarm circuit
while the lower float drives, in an equivalent manner, a
trip circuit of the functioning of the transformer.

[0004] Gas formed inside the transformer tends to flow
upwardly and accumulates inside the Buchholz relay
causing the lowering of the oil level therein. Such a low-
ering of the oil level firstly detected by the upper float,
which in turn lowers and so drives the alarm circuit. If the
accumulation of gas continues, the oil level further lowers
together with the lower float, which drives the trip circuit
of the transformer from the supply line.

[0005] In order to detect the presence of high oil cur-
rents, the Buchholz relay further comprises a flow vent
device also connected to the trip circuit of the transformer
from the supply.

[0006] The flow ventdevice comprises a shaped body,
which, when it directly invested by relevant oil currents,
with a value exceeding a predetermined threshold, ro-
tates causing the intervention of the magnetic switch of
the trip circuit. To reopen the contact, it is sufficient that
the oil current falls below the predetermined threshold of
intervention. The aforesaid prearranged threshold is set
by specific rules on the matter but very often is fixed by
the same user, so thatthe manufacturer of the relay under
consideration must necessarily diversify its production
according to the calibration needs. It is stated precisely
that the maximum sensitivity of intervention of the trip
circuit corresponds to a minimum predetermined thresh-
old of the sudden oil flow, whether volumetric or massive,
which invests the flow vent device.

[0007] Normally, the flow vent device threshold of in-
tervention is fixed and cannot be adjusted. However, re-
cently, the need to adjust the flow vent device threshold

10

15

20

25

30

35

40

45

50

of intervention has increased. This allows the manufac-
turer to standardize its production of the Buchholz relay
leaving to the end user the possibility of choice on the
threshold of intervention of the trip circuit in case of oil
flow of high value.

[0008] A known Buchholz relay is disclosed in docu-
ment WO 2009/019732 A1. With the technical solution
described therein, the user can adjust the oil flow speed
level by disassembling the Buchholz relay and substitut-
ing parts thereof, therefore with a sort of "trial and error"
approach.

BRIEF SUMMARY OF THE INVENTION

[0009] The object of the presentinvention is to provide
a Buchholz relay for the protection of oil insulated power
electrical equipment, which allows the regulation of the
oil flow speed level threshold without disassembling the
Buchholz relay, such that the user is free to choose the
predetermined threshold of intervention of the trip circuit
without a "trial and error" approach.

[0010] This and other objects achieved by a Buchholz
relay for the protection of oil insulated power electrical
equipment in accordance with claim 1.

[0011] Dependent claims define possible advanta-
geous embodiments of the invention.

[0012] According to the claimed invention, the user can
adjust the flow vent without opening the device by acting
on a regulation device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Further characteristics and advantages of the
Buchholz relay according to the invention will be more
apparentfrom the following description of a preferred em-
bodiment and of its alternatives given as a way of an
example with reference to the enclosed drawings in
which:

Figure 1 shows a section view of a Buchholz relay
according to a possible embodiment of the invention;

Figure 2 shows a section view of a portion of the
Buchholz relay in Figure 1;

Figure 3 shows a particular of the portion of the Buch-
holz relay in Figure 2;

Figure 4 shows another particular of the portion of
the Buchholz relay in Figure 2 in a first condition;

Figure 5 shows the particular of the portion of the
Buchholz relay in Figure 4 in a second condition.

DETAILED DESCRIPTION

[0014] A Buchholz relay for the protection of oil insu-
lated power electrical equipment, particularly transform-
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ers, isillustrated infigure 1, where itis generally indicated
with 1.

[0015] The Buchholzrelay 1 according to the invention
can be integrated between a transformer, not shown, and
an expansion tank, or conservator, also not represented.
The Buchholz relay 1 comprises a supportframe 2 which,
in use, is in direct contact with the oil; floating means, as
a whole indicated with 3, coupled to the support frame 2
relative to which they are mobile; switching means, as a
whole marked with 4, operatively connected to the float-
ing means 3, intended to enable or disable an alarm cir-
cuit and/or a trip circuit of the electrical equipment, not
shown.

[0016] According to a possible embodiment, an outer
casing 7 of the Buchholz relay 1 comprises a lid 8 from
which preferably a discharge cock 10 for the exhaust of
the gas departs. A pneumatic test valve 11 and/ora mem-
ber for mechanical test 9 can be further provided. More-
over, the outer casing 7 can be provided with a plug 35
for the discharge of oil. The support frame 2 can be for
example housed in a cavity 36 formed inside the outer
casing 7, which is filled by oil in operation. Moreover, the
outer casing 7 preferably comprises a first flange 12 for
the connection of the relay to a transformer tank pipe (not
shown) and a second flange 13 for the connection of the
relay to an oil conservator pipe (not shown).

[0017] As far as the floating means 3 are concerned,
they preferably comprise a top mobile float 14 and a bot-
tom mobile float 15. The switching means 4, can com-
prise for example magnetic switches connected to the
alarm circuit and the trip circuit of the transformer, re-
spectively. The top mobile float 14 and the bottom mobile
float 15 act through corresponding magnetic switches on
the alarm circuit and the trip circuit of the transformer. In
particular, in operating conditions, the Buchholz relay 1
provides that, in the presence of a sinking of the oil level
for example due to the formation of gas which flows inside
the outer casing 7, the top mobile float 14 lowers and
activates a first magnetic switch 16 which in turn operates
the alarm circuit. Any further sinking of the oil level due
to an increase of the formation of gas in the transformer
is detected by the bottom mobile float 15 which conse-
quently lowers and causes the immediate closure of the
trip circuit activating a second magnetic switch 17.
[0018] The Buchholzrelay 1 comprises a flow vent de-
vice 5 coupled to the support frame 2, in general suitable
to be immersed in oil and to be invested by the oil flow
in case of a fault, as discussed above. Anomalous oil
discharges between the transformer and the conservator
are often the result of a serious fault inside the transform-
er, such as a discharge between the windings, and their
adverse effects should be immediately blocked or se-
verely limited. To this purpose, the flow vent device 5 is
movable between a first position and a second position
and is configured to interact with the switching means 4,
particularly with the second magnetic switch 17, which
operates the trip circuit. To this purpose, the flow vent
device 5 can be provided with a switch, for example a
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magnetic switch 18, suitable to interact with the second
magnetic switch 17 associated to the trip circuit. Partic-
ularly, the flow vent device 5 configured such that in the
second position, it interacts with the trip circuit so to main-
tain the latter in an enabled condition, and in the first
position, it interacts with the trip circuit so to maintain the
latter in a disabled condition. Hence, in case of fault caus-
ing a relevant oil flow, the flow vent device 5 goes to the
second position so to enable the trip circuit.

[0019] In order to maintain in normal conditions (i.e. in
absence of faults causing oil currents) the flow vent de-
vice 5 in the first position, the Buchholz relay comprises
contrast means 6 suitable to exert on the flow vent device
5 a contrast force. The contrast force is such that the flow
vent device 5 is maintained by the contrast force in the
first position until the oil flow does not exceed a prede-
termined oil flow speed threshold value. In the case the
oil flow does exceed such a predetermined oil flow speed
threshold value, the contrast force is not sufficient to op-
pose the force acting on the flow vent device due to the
oil flow. Therefore, when the oil flow exceeds said pre-
determined oil flow speed threshold value, the flow vent
device 5 leaves the first position and moves towards its
second position, thereby enabling the trip circuit, as dis-
cussed above.

[0020] It is to be noted that, when the oil flow ceases
due to the removal of the faults, the flow vent device 5
should be repositioned in the first position. This can be
done for example manually by using the member for me-
chanical test 9, which forces the flow vent device 5 to-
wards its first position.

[0021] The Buchholz relay 1 further comprises a reg-
ulation device 19 suitable to act on the contrast means
6 and/or on the flow vent device 5 in such a manner so
to modify the contrast force which maintains the flow vent
device 5 in the first position until oil flow speed does not
exceed the oil flow speed threshold value. By modifying
the contrast force, the oil flow speed threshold value is
modified, too. Hence, the user can adjust the oil flow
speed threshold value causing the enabling of the trans-
former trip by simply acting on the regulation device 19.
[0022] With reference to the figures, possible embod-
iments of the regulation device and of the contrast means,
as well as of the flow vent device 5 will be hereunder
described.

[0023] According to a possible embodiment, the con-
trast means 6 are configured such that the contrast force
which maintains the flow vent device 5 in the first position
depends on the position of the flow vent device 5 itself
relative to the contrast means 6. Particularly, the contrast
means 6 can comprise magnetic means suitable to exert
a magnetic force on the flow vent device 5. Depending
on the arrangement, the magnetic contrast force can be
either an attraction force or a repulsive force. In the em-
bodiment shown in the figures, the contrast means 6 are
configured so to exert an attraction magnetic force on
the flow vent device 5.

[0024] As will be clear to those skilled in the art, under
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this exemplary configuration, by modifying the relative
position of the flow vent device 5 and of the magnetic
contrast means 6, particularly their distance, it is possible
to modify the magnetic contrast force and consequently
the oil flow speed threshold value. Advantageously, the
regulation device 19 is configured to move the contrast
means 6 relative to the flow vent device 5. Alternatively,
according to further possible embodiments not shown in
the figures, the regulation device 19 can act on the flow
vent device 5 or both on the flow vent device 5 and on
the magnetic contrast means 6 in order to modify the
relative position thereof.

[0025] Itis however to be noted that the contrast force
can be exerted in a different manner other than the mag-
netic one. For example, the contrast means 6 can alter-
natively comprise elastic means, for example one or
more springs, acting on the flow vent device 5 and pre-
loaded so to exert the aforementioned contrast force. In
this case, the regulation device 19 can act on the springs
so to modify their pre-loads.

[0026] Turning now back to the case of magnetic con-
figuration of the contrast means 6, in order to exert the
magnetic force, the contrast means 6 can comprise one
or more magnets 20 associated to the support frame 2,
preferably in a fixed manner. According to the embodi-
ment shown in figures 2-5, a first 20’ and a second
20" magnets are provided on arear wall 26 of the support
frame 2 and fixed thereon by means of a screw 21. Of
course, depending on the circumstances, a different
number of magnets (one or more) can be alternatively
provided. The maximum magnetic contrast force can be
varied by modifying the number of magnets.

[0027] Preferably, the flow vent device 5 comprises a
fin 22, still more preferably an at least partially plate-
shapedfin. Advantageously, the fin 22 envelopes accord-
ing to a plane which in operation is transversal to the oil
flow. Moreover, the fin 22 is pivotably coupled to the sup-
port frame 2, so to be able to rotate relative to the latter
around a rotation axis A which is transversal, preferably
orthogonal to the average oil flow direction. The fin 22
can be coupled to the support frame 2 for example in
correspondence to its lateral portion 23, preferably also
plate-shaped, and still more preferably parallel to the av-
erage oil flow direction in operation conditions. A pin 37
can couple the lateral portion 23 of the fin 22 to side wallls
33 of the support frame 2. The flow vent device 5 mag-
netic switch 18 can be for example associated to the lat-
eral portion 23 of the fin 22.

[0028] The so configured fin 22 is rotatably movable
between a raised position and a lowered position around
a rotation axis A. In figure 5 arrow F shows for example
the rotational movement from the raised position towards
the lowered position- The raised position corresponds to
the above mentioned first position of the flow vent device.
In this position, the upper part 22’ of the fin (wherein "up-
per" is to be intended with reference to the orientation
shown in the figures, which corresponds to the normal
operation conditions of the relay 1) is in proximity to the
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magnet/s 20, such that the magnetic contrast force is
maximized. Instead, the lowered position corresponds to
the above mentioned second position, and the same up-
per part is at a distance from the magnet/s 20, such that
the magnetic contrast force is null or, in any case, not
strong enough to oppose to the force exerted on the fin
22 by the oil flow.

[0029] Inorderto ensure that magnets 20, or any mag-
netic means, are able to exert the magnetic force on the
fin 22, the latter should be metallic, at least partially me-
tallic, or should comprise at least a magnetic portion so
to magnetically interact with the magnetic means.
[0030] In accordance with an embodiment, the regu-
lation device 19 comprises a wedge element 24. The
wedge element 24 can moverelative to the supportframe
2, and consequently relative to the fin 22, particularly the
upper part 22’ thereof, in a translational manner between
a raised position (see figure 4) and a lowered position
(see figure 5). When approaching the lowered position
(see arrow C in figure 5), the wedge element 24 starts to
interact with the fin 22, particularly it wedges between
the upper portion 22’ of the fin (the one being attracted
by the magnets 20) and the rear wall 26 of the support
frame 2 where the magnets 20 are positioned. In this
manner, the wedge element 24, when moving towards
the lowered position, tends to move the upper portion 22’
of the fin 22, which rotates around its rotation axis A, in
a position less close to the magnets, i.e. it tends to move
the fin 22 towards its lowered position however keeping
itin a sufficient proximity to the magnets such thata mag-
netic contrast force is still exerted, even if lower. Since
the relative position of the upper portion 22’ of the fin 22
and the magnets 20 changes, particularly their distance
increases, the magnetic contrast force decreases. Con-
sequently, the predetermined oil flow speed threshold
value causing the enabling of the transformer trip de-
creases. In the same manner, of course, by moving the
wedge element 24 towards the raised position, the oil
flow speed threshold value can be increased.

[0031] Inaccordance with a possible embodiment, the
wedge element 24 comprises a V-shaped plate, compris-
ing afirst plate 24’, which for example can be substantially
parallel to the rear wall 26 of the support frame 2, and a
second plate 24" transversal to the first plate 24’, so to
form a wedge suitable to interact with the upper part of
the fin 22’ as described above.

[0032] Advantageously, the regulation device 19 com-
prises an adjustment knob 27, or similar component,
which can be directly operated by the user so to modify
the predetermined oil flow speed threshold value. The
adjustment knob or similar component 27 can be for ex-
ample arranged inside a housing delimited by lid 8. The
regulation device 19 further comprises a screw-nutgroup
which in turns couples the adjustment knob or similar
component 27 with the wedge element 24, such that a
rotational movement of the adjustment wheel 27 results
in a translational movement of the wedge element 24.
Particularly, the screw-nut group can comprise a screw
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28 rotationally integral with the adjustmentknob or similar
component 27. The screw 28 can be for example posi-
tioned extending along the rear wall 26 of the support
frame 2 on the same side of the magnets 20. A nut 29 is
coupled to the screw 28 and is free to translate relative
the support frame 2 but is not free to rotate relative the
latter. Therefore, a rotation of the screw 28 results in a
translation of the nut 29. Moreover, the nut 29 is rigidly
fixed to the wedge element 24, for example with the first
plate 24’. The connection can be realized through a con-
necting portion free to at least partially slide inside a slit
31 formed in the rear wall 26 of the support frame 2. The
nut 29 and the first plate 24’ can be connected for exam-
ple by one or more connecting screws 32.

[0033] From the description above the skilled person
will appreciate how the Buchholz relay according to the
invention allows the user to adjust the predetermined oil
flow speed threshold value by simply acting on the reg-
ulation device. Hence, the adjustment can be performed
easily without disassembling the relay and a "trial and
error approach” is no longer needed.

[0034] To the above-mentioned embodiments of the
Buchholz relay according to the invention, the skilled per-
son, in order to meet specific current needs, can make
several additions, modifications, or substitutions of ele-
ments with other operatively equivalent elements, with-
out however departing from the scope of the appended
claims.

Claims

1. Buchholz relay (1) for the protection of oil insulated
power electrical equipment, comprising:

- a support frame (2) suitable to be in contact
with the oil;

- floating means (3) coupled with said support
frame (2) and movable relative thereto;

- switching means (4) operatively connected
with said floating means (3) and suitable to en-
able/disable an alarm circuit and/or a trip circuit
of said electrical equipment;

- at least one flow vent device (5) coupled with
said support frame (2) and operatively connect-
ed to said trip circuit, suitable to be affected by
the oil flow and movable between afirst position,
in which the flow vent device (5) maintains said
trip circuit disabled, and a second position, in
which the flow vent device (5) enables said trip
circuit;

- contrast means (6) suitable to exert on the flow
vent device (5) a contrast force suitable to main-
tain the flow vent device (5) in the first position
until the oil flow speed does not exceed a pre-
determined oil flow speed threshold value, and
to release the flow vent device (5) such that it
reaches the second position when the oil flow
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speed exceeds said predetermined oil flow
speed threshold value,

characterized in that it comprises a regulation
device (19) suitable to act on the contrast means
(6) and/or on the flow vent device (5) so to modify
said contrast force.

2. Buchholzrelay (1) according to claim 1, wherein said

contrast means (6) are configured such that the con-
trast force depends on the position of the flow vent
device (5) relative to said contrast means (6), said
regulation device (19) being suitable to modify said
relative position.

3. Buchholzrelay (1) according to claim 1 or 2, wherein
said regulation device (19) is configured so to move
the contrast means (6) relative to the flow vent device

®).

4. Buchholz relay (1) according to claim any preceding

claim, wherein said contrast means (6) comprise
magnetic contrast means suitable to exert a mag-
netic contrast force between the flow vent device (5)
and the contrast means (6).

5. Buchholzrelay (1) according to claim 4, wherein said
magnetic contrastmeans are suitable to exerta mag-
netic attraction contrast force.

6. Buchholzrelay (1) according to claim 4 or 5, wherein
said magnetic contrast means comprises one or
more magnets (20) fixedly coupled to the support
frame (2).

7. Buchholzrelay (1) according to any preceding claim,
wherein said flow vent device (5) comprises afin (22)
pivotably coupled to the support frame (2) and mov-
able between a raised position, corresponding to
said first position of the flow vent device (5), and a
lowered position, corresponding to said second po-
sition of the flow vent device (5).

8. Buchholz relay (1) according to claim 7 when de-
pendent from any claim 4-6, wherein said fin (22) is
atleast partially metallic or comprises at leasta mag-
netic portion so to be magnetically coupled with the
magnetic contrast means when it is in the raised po-
sition.

9. Buchholzrelay (1) according to claim 7 or 8, wherein

said regulation device (19) comprises a wedge ele-
ment (24) movable between a raised position and a
lowered position relative to the support frame (2) and
suitable to interact with said fin (22) when the latter
is in the raised position, so to modify the position of
said fin corresponding to said raised position.

10. Buchholzrelay (1) according to claim 9, wherein said
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regulation device (19) comprises and adjustment
wheel (27) connected to the wedge element (24)
through a screw-nut group, such that a rotation of
the adjustment wheel (27) results in a translation of
the wedge element (24).
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