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Description

Field of the invention

[0001] The present invention relates to a high voltage
assembly according to the preamble of claim 1 and to a
method to operate the high voltage assembly according
to the preamble of claim 10.

Background

[0002] Known high voltage assemblies, like oil im-
mersed power transformers, or oil immersed reactors,
comprise a conservator mounted above and/or besides
a ceiling of the respective high voltage assembly. The
conservator is intended to receive an expanding oil vol-
ume in the event that the temperature of the oil in a com-
partment containing an active component rises. When
the oil temperature drops, the oil flows back into the com-
partment by means of the gravitational force of the oil
itself.
[0003] An example is shown in US 2 340 898.

Summary

[0004] It is an object of the present invention to provide
an improved high voltage assembly.
[0005] In a first aspect, the invention resides in a high
voltage assembly, in particular, a high voltage transform-
er or a high voltage reactor, comprising a first compart-
ment containing an active component and a second com-
partment. The first compartment is connected to the sec-
ond compartment via a return fluid connection, wherein
the return fluid connection comprises a pumping means
adapted to deliver insulation fluid from the second com-
partment to the first compartment.
[0006] The return fluid connection allows the second
compartment, which forms a conservator, to be placed
below a nominal or maximum insulation fluid level for the
first compartment. Consequently, the location of the sec-
ond compartment can be selected to reduce overall costs
for the high voltage assembly.
[0007] In one advantageous embodiment, the second
compartment is arranged adjacent to the first compart-
ment. Therefore, in comparison with a traditional conser-
vator arrangement, more space above the ceiling of the
first compartment will be available.
[0008] According to the invention, the second compart-
ment forms an integral part of a metal enclosure of the
high voltage assembly, wherein the metal enclosure
comprises the first compartment. By forming an integral
part of the metal enclosure, the second compartment re-
sults in reduced costs, as circumstantial assembly in the
manufacturing stage and in the commissioning stage of
the high voltage assembly are avoided. In particular,
transporting of an insulation fluid in separate tanks can
be avoided and heavy equipment such as a crane for
reassembling, and for respective oil treatment, are not

needed. Furthermore, the adaption of a support structure
for the high voltage assembly, due to an overhanging
conservator, is no longer necessary. Therefore, manu-
facturing and transportation costs before commissioning
on site can be reduced.
[0009] In addition the dimensions of the installed high
voltage assembly on site are reduced and the support
structure required will be smaller. Consequently, the
whole substation comprising the proposed high voltage
assembly will benefit.
[0010] The more compact design of the high voltage
assembly allows a more flexible design of the ceiling of
the high voltage assembly. For example, there is more
space available to place the high voltage bushings at a
greater distance from each other.
[0011] In an advantageous embodiment, the first com-
partment and the second compartment are separated by
a conjoint wall. This also reduces costs due to reduced
steel consumption.
[0012] A further advantageous embodiment is charac-
terised in that the first compartment and the second com-
partment are connected via a pressure relief valve. In the
event of an overpressure in the first compartment, the
pressure relief valve transports the oil directly into the
second compartment. Consequently, there will be no oil
leakage into the environment should an overpressure
event occur.
[0013] In yet another advantageous embodiment, the
overflow fluid connection comprises an overflow section
arranged above a ceiling of the first compartment. This
overflow section defines the maximum insulation fluid
level of the first compartment and therefore serves to
conduct insulation fluid from the first compartment to the
second compartment.
[0014] A further embodiment is characterised in that
the return fluid connection comprises a return section
arranged above the overflow section. Advantageously,
the return fluid connection will not be exposed to rising
insulation fluid from the first compartment.
[0015] In one further embodiment, a Buchholz relay is
connected to the first compartment, and the Buchholz
relay is connected to the overflow fluid connection and/or
the return fluid connection. Therefore, failures inside the
first compartment can be detected via the Buchholz relay.
For the Buchholz relay, the second compartment acts
like a traditional conservator.
[0016] In another embodiment, the second compart-
ment comprises a breather. The breather allows a vari-
able insulation fluid level inside the second compartment.
[0017] Another embodiment is characterised in that a
level sensor is arranged and adapted to determine a fluid
level of the first compartment, and that the pumping
means is adapted to pump insulation fluid from the sec-
ond compartment to the first compartment in dependence
on the fluid level. Therefore, the fluid level of the first
compartment is controlled by means of the level sensor
and the pumping means, to guarantee a fluid level suffi-
cient for maintaining operability of the high voltage as-

1 2 



EP 3 273 453 B1

3

5

10

15

20

25

30

35

40

45

50

55

sembly.
[0018] According to another aspect of the invention,
there is provided a method to operate a high voltage as-
sembly, in particular, a high voltage transformer or a high
voltage reactor, the high voltage assembly comprising a
metal enclosure comprising a first compartment contain-
ing an active component and a second compartment.
The first compartment is connected to the second com-
partment via a return fluid connection. A pumping means
of the return fluid connection delivers insulation fluid from
the second compartment to the first compartment.

Brief description of the figures

[0019]

Figure 1 shows a schematic sectional view of a high
voltage assembly; and

Figure 2 shows a schematic flow diagram of a meth-
od according to an embodiment of the present in-
vention.

Description of the Embodiments

[0020] Figure 1 shows a schematic sectional view of a
high voltage assembly 2. The high voltage assembly 2
may be a high voltage transformer, or a high voltage re-
actor, such as a series reactor, a shunt reactor or a
smoothing reactor. The high voltage assembly 2 com-
prises an active component 4, for example a transformer
core and transformer windings. The high voltage assem-
bly 2 comprises a metal enclosure 6 which, in an opera-
tional state, is filled with an insulation fluid like oil. In the
operational state, the metal enclosure 6 is connected to
ground potential. High voltage bushings 8A, 8B and 8C
are arranged on a ceiling 10 of the metal enclosure 6 and
extend therefrom. The metal enclosure 6 has an essen-
tially cuboid-like outer shape. The ceiling 10 of the metal
enclosure 6 is arranged in a horizontally upward z-direc-
tion.
[0021] The metal enclosure 6 comprises a first com-
partment 12 and second compartment 14, both having
an essentially cuboid like form. The first compartment 12
and the second compartment 14 are separated by a con-
joint wall 16. The conjoint wall 16 comprises a pressure
relief valve 18. The pressure relief valve 18 remains in a
closed state until a pressure in the first compartment 12
exceeds a threshold. When the pressure in the first com-
partment exceeds the threshold, the pressure relief valve
18 switches to an open state and allows a transport of
insulation fluid from the first compartment 12 to the sec-
ond compartment 14. The second compartment 14 can
be also referred to as a conservator. The second com-
partment 14 has a maximum oil-expansion volume which
depends on the oil volume in the first compartment 12.
It should be understood that a plurality of second com-
partments 14 can surround the first compartment 12.

[0022] The second compartment 14 comprises a
breather 19 which connects the second compartment 14
to the ambient environment and allows a flexible insula-
tion fluid level 20 inside the second compartment 14. The
breather 19 is adapted to reduce moisture of natural air
of the ambient environment flowing into the second com-
partment 14. The outer walls of the second compartment
14 and all walls of the metal enclosure, are preferably
made of steel and are essentially not flexible.
[0023] A Buchholz relay 22 is connected via a fluid con-
nection 24 to the first compartment 12. The Buchholz
relay 22 is arranged above the ceiling 10 of the metal
enclosure 6. A further fluid connection 26 connects the
Buchholz relay 22 to a branch 28. The branch 28 is ar-
ranged above the Buchholz relay 22 and is connected to
the second compartment 14 via an overflow fluid con-
nection 30. The overflow fluid connection 30 ends in an
opening 32, the opening 32 being arranged in a lower
portion 34 of the second compartment 14. The overflow
fluid connection 30 comprises an overflow section 36,
wherein the overflow section 36 is arranged at the hori-
zontally most upward position of the overflow fluid con-
nection 30. The overflow section 36 defines a maximum
insulation fluid level 38 for the first compartment 12.
When the insulation fluid in the first compartment 12 ex-
pands due to a rising temperature, the fluid level of the
first compartment 12 also rises. When the insulation fluid
reaches the maximum insulation fluid level 38, the insu-
lation fluid overflows into the second compartment 14 by
means of the overflow fluid connection 30.
[0024] The branch 28 is connected to the second com-
partment 14 by means of a return fluid connection 40.
The return fluid connection 40 comprises a pumping
means 42 which is activated by an activation signal 44.
Furthermore, the return fluid connection 40 comprises a
return fluid section 46 which is arranged above the over-
flow section 36.
[0025] Throughout this description the wording that a
first feature is arranged above a second feature compris-
es that the first feature is located on a side of the second
feature being opposed to the base or support structure
of the high voltage assembly 2. More specific, a horizontal
plane that is essentially parallel to an upper surface level
of the base or support structure of the high voltage as-
sembly 2 lies between the first feature and the second
feature and the second feature is arranged between the
first feature and the base or support structure of the high
voltage assembly.
[0026] For example, the ceiling 10 of the first compart-
ment 12 is arranged between the base or support struc-
ture of the high voltage assembly 2 and the overflow sec-
tion 36. The return section 46, for example, is located on
a side of the overflow section 36 being opposed to the
foundation of the high voltage assembly 2.
[0027] A level sensor 50 is arranged inside part of the
overflow fluid connection 30 that extends vertically from
the branch 28. If the insulation fluid level of the first com-
partment 12 drops below a threshold level 52, a threshold
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signal 54 is generated and sent to a control unit 56. There-
fore, the level sensor 50 is arranged and adapted to de-
termine a fluid level of the first compartment 12. It should
be understood that the level sensor 50 can alternatively
be arranged in the return fluid connection 40, or at an-
other respective position, at which the level sensor 50
can measure and determine, whether the fluid level drops
below the threshold level 52.
[0028] It should also be understood that the high volt-
age assembly 2 may comprise a plurality of second com-
partments 14. Of course, the overflow fluid connection
30 and the return fluid connection 40 can be combined
into a single fluid connection connecting the first com-
partment 12 and the second compartment 14 for ex-
changing insulation fluid.
[0029] According to a preferred embodiment, the
pumping means 42 is arranged outside of the metal en-
closure 6 for maintenance reasons. Accordingly the re-
turn fluid connection 40 runs at least in sections outside
of the metal enclosure 6.
[0030] According to another preferred embodiment,
the pumping means 42 comprises at least two pumping
units, which are mechanically independent. This pro-
vides redundancy and contributes to a reduction of failure
probability of the whole high voltage assembly.
[0031] Figure 2 shows a schematic flow diagram 60.
The steps are executed by means of the control unit 56.
In block 62, the operation is initiated. In block 64, a de-
termination is made whether the fluid level is below the
threshold level 52 by means of the control unit 56 in de-
pendence of the threshold signal 54. If the insulation fluid
level is above the threshold level 52, block 64 is executed
once more. If the insulation fluid level is below or equals
the threshold level 52, then block 66 is executed. In block
66, the pumping means 42 commences to pump insula-
tion fluid contained in the second compartment 14 to the
first compartment 12. After executing block 66, the proc-
ess proceeds to block 68.
[0032] In block 68, it is determined by means of the
level sensor 50 whether the insulation fluid level is above
the threshold level 52. If the insulation fluid level is not
above the threshold level 52, then block 68 is executed
again. If the insulation fluid level is above the threshold
level 52, the process proceeds to block 70. In a block 70,
the pumping means 42 is stopped, which results in no
fluid being carried to the first compartment 12. After ex-
ecuting block 70, the process proceeds to block 64.
[0033] According to an embodiment, block 70 compris-
es a timer, according to which the pumping means 42 is
stopped after a certain time period. The time period starts
on proceeding to block 60. Therefore, the pumping
means 42 is stopped after the end of the time period
which started at point in time when it is determined that
the fluid level has risen above the threshold level 52.

Claims

1. A high voltage assembly (2), in particular, a high volt-
age transformer or a high voltage reactor, comprising
a metal enclosure (6) comprising:

- a first compartment (12) containing an active
component (4); and
- a second compartment (14) forming an integral
part of the metal enclosure (6),

wherein the first compartment (12) is connected to
the second compartment (14) via a return fluid con-
nection (40), and wherein the return fluid connection
(40) comprises a pumping means (42) is adapted to
deliver insulation fluid from the second compartment
(14) to the first compartment (12).

2. The high voltage assembly (2) according to claim 1,
wherein the second compartment (14) is arranged
adjacent to the first compartment (12).

3. The high voltage assembly (2) according to any of
the preceding claims, wherein the first compartment
(12) and the second compartment (14) are separated
by a conjoint wall (16).

4. The high voltage assembly (2) according to any of
the preceding claims, wherein the first compartment
(12) and the second compartment (14) are connect-
ed via a pressure relief valve (18).

5. The high voltage assembly (2) according to any of
the preceding claims, wherein an overflow fluid con-
nection (30) is arranged above a ceiling (10) of the
first compartment (12).

6. The high voltage assembly (2) according to claim 5,
wherein the return fluid connection (40) comprises
a return section (46) arranged above the overflow
section (36) .

7. The high voltage assembly (2) according to any of
the preceding claims, wherein a Buchholz relay (22)
is connected to the first compartment (12), and
wherein the Buchholz relay (22) is connected to the
overflow fluid connection (30) and/or the return fluid
connection (40).

8. The high voltage assembly (2) according to any of
the preceding claims, wherein the second compart-
ment (14) comprises a breather (18).

9. The high voltage assembly (2) according to any of
the preceding claims, wherein a level sensor (50) is
arranged and adapted to determine a fluid level of
the first compartment (12), and wherein the pumping
means (42) is adapted to pump insulation fluid from
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the second compartment (14) to the first compart-
ment (12) in dependence on the determined fluid lev-
el.

10. A method to operate a high voltage assembly (2), in
particular, a high voltage transformer or a high volt-
age reactor, the high voltage assembly (2) compris-
ing: a metal enclosure (6) comprising

- a first compartment (12) containing an active
component; and
- a second compartment (14), wherein

the second compartment (14) forms an integral part
of the metal enclosure (6) of the high voltage assem-
bly (2); and the first compartment (12) is connected
with the second compartment (14) via a return fluid
connection (40);
the method comprising delivering, by a pumping
means (42) of the return fluid connection (40), an
insulation fluid from the second compartment (14) to
the first compartment (12).

11. The method according to claim 10, being adapted to
operate a high voltage assembly (2) according to
any of claims 1 to 9.

Patentansprüche

1. Hochspannungsanordnung (2), insbesondere ein
Hochspannungstransformator oder eine Hochspan-
nungsdrossel, die ein Metallgehäuse (6) umfasst,
das umfasst:

- eine erste Kammer (12), die eine aktive Kom-
ponente (4) enthält; und
- eine zweite Kammer (14), die einen integralen
Bestandteil des Metallgehäuses (6) bildet,
- wobei die erste Kammer (12) über eine Rück-
lauffluidverbindung (40) mit der zweiten Kam-
mer (14) verbunden ist, und wobei die Rücklauf-
fluidverbindung (40) ein Pumpmittel (42) um-
fasst, das dazu eingerichtet ist, ein Isolierfluid
aus der zweiten Kammer (14) in die erste Kam-
mer (12) zu leiten.

2. Hochspannungsanordnung (2) nach Anspruch 1,
wobei die zweite Kammer (14) neben der ersten
Kammer (12) angeordnet ist.

3. Hochspannungsanordnung (2) nach einem der vor-
stehenden Ansprüche, wobei die erste Kammer (12)
und die zweite Kammer (14) durch eine gemeinsame
Wand (16) getrennt sind.

4. Hochspannungsanordnung (2) nach einem der vor-
stehenden Ansprüche, wobei die erste Kammer (12)

und die zweite Kammer (14) über ein Druckminder-
ventil (18) verbunden sind.

5. Hochspannungsanordnung (2) nach einem der vor-
stehenden Ansprüche, wobei eine Überlauffluidver-
bindung (30) oberhalb einer Decke (10) der ersten
Kammer (12) angeordnet ist.

6. Hochspannungsanordnung (2) nach Anspruch 5,
wobei die Rücklauffluidverbindung (40) einen Rück-
laufabschnitt (46) umfasst, der oberhalb des Über-
laufabschnitts (36) angeordnet ist.

7. Hochspannungsanordnung (2) nach einem der vor-
stehenden Ansprüche, wobei ein Buchholz-Relais
(22) mit der ersten Kammer (12) verbunden ist, und
wobei das Buchholz-Relais (22) mit der Überlaufflu-
idverbindung (30) und/oder der Rücklauffluidverbin-
dung (40) verbunden ist.

8. Hochspannungsanordnung (2) nach einem der vor-
stehenden Ansprüche, wobei die zweite Kammer
(14) eine Entlüftung (18) umfasst.

9. Hochspannungsanordnung (2) nach einem der vor-
stehenden Ansprüche, wobei ein Füllstandsensor
(50) so angeordnet und eingerichtet ist, dass er ei-
nen Fluidfüllstand der ersten Kammer (12) bestimmt,
und wobei das Pumpmittel (42) dazu eingerichtet ist,
in Abhängigkeit von dem bestimmten Fluidfüllstand
Isolierfluid aus der zweiten Kammer (14) in die erste
Kammer (12) zu pumpen.

10. Verfahren zum Betreiben einer Hochspannungsan-
ordnung (2), insbesondere eines Hochspannungs-
transformators oder einer Hochspannungsdrossel,
wobei die Hochspannungsanordnung (2) umfasst:
ein Metallgehäuse (6), umfassend

- eine erste Kammer (12), die eine aktive Kom-
ponente enthält; und
- eine zweite Kammer (14), wobei die zweite
Kammer (14) einen integralen Bestandteil des
Metallgehäuses (6) der Hochspannungsanord-
nung (2) bildet; und
- die erste Kammer (12) über eine Rücklaufflu-
idverbindung (40) mit der zweiten Kammer (14)
verbunden ist;
- wobei das Verfahren ein Leiten, mittels eines
Pumpmittels (42) der Rücklauffluidverbindung
(40), eines Isolierfluids aus der zweiten Kammer
(14) in die erste Kammer (12) umfasst.

11. Verfahren nach Anspruch 10, das dazu eingerichtet
ist, eine Hochspannungsanordnung (2) nach einem
der Ansprüche 1 bis 9 zu betreiben.
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Revendications

1. Ensemble haute-tension (2), en particulier, transfor-
mateur haute-tension ou réacteur haute-tension,
comprenant une enceinte métallique (6)
comprenant :

- un premier compartiment (12) contenant un
composant actif (4) ; et
- un second compartiment (14) formant une par-
tie intégrée de l’enceinte métallique (6),

dans lequel le premier compartiment (12) est con-
necté au second compartiment (14) via un raccord
de fluide de retour (40), et dans lequel le raccord de
fluide de retour (40) comprend un moyen de pom-
page (42) qui est adapté pour distribuer un fluide
d’isolation depuis le second compartiment (14) vers
le premier compartiment (12).

2. Ensemble haute-tension (2) selon la revendication
1, dans lequel le second compartiment (14) est agen-
cé de manière adjacente au premier compartiment
(12).

3. Ensemble haute-tension (2) selon l’une quelconque
des revendications précédentes, dans lequel le pre-
mier compartiment (12) et le second compartiment
(14) sont séparés par une paroi conjointe (16).

4. Ensemble haute-tension (2) selon l’une quelconque
des revendications précédentes, dans lequel le pre-
mier compartiment (12) et le second compartiment
(14) sont raccordés via une soupape de surpression
(18).

5. Ensemble haute-tension (2) selon l’une quelconque
des revendications précédentes, dans lequel un rac-
cordement de fluide à débordement (30) est agencé
au-dessus du plafond (10) du premier compartiment
(12).

6. Ensemble haute-tension (2) selon la revendication
5, dans lequel le raccord de fluide de retour (40) com-
prend une section de retour (46) agencée au-dessus
de la section de débordement (36).

7. Ensemble haute-tension (2) selon l’une quelconque
des revendications précédentes, dans lequel un re-
lais Buchholz (22) est raccordé au premier compar-
timent (12), et dans lequel le relais Buchholz (22) est
raccordé au raccord de fluide à débordement (30)
et/ou au raccord de fluide de retour (40).

8. Ensemble haute-tension (2) selon l’une quelconque
des revendications précédentes, dans lequel le se-
cond compartiment (14) comprend un reniflard (18).

9. Ensemble haute-tension (2) selon l’une quelconque
des revendications précédentes, dans lequel un
capteur de niveau (50) est agencé et adapté pour
déterminer un niveau de fluide du premier compar-
timent (12), et dans lequel le moyen de pompage
(42) est adapté pour pomper le fluide d’isolation du
second compartiment (14) vers le premier compar-
timent (12) en fonction du niveau de fluide déterminé.

10. Procédé pour faire fonctionner un ensemble haute-
tension (2), en particulier, un transformateur haute-
tension ou un réacteur haute-tension, l’ensemble
haute-tension (2) comprenant : une enceinte métal-
lique (6) comprenant

- un premier compartiment (12) contenant un
composant actif ; et
- un second compartiment (14), dans lequel

le second compartiment (14) forme une partie inté-
grée de l’enceinte métallique (6) de l’ensemble hau-
te-tension (2) ; et
le premier compartiment (12) est raccordé au second
compartiment (14) via un raccord de fluide de retour
(40) ;
le procédé comprenant la distribution, par un moyen
de pompage (42) du raccord de fluide de retour (40),
d’un fluide d’isolation depuis le second comparti-
ment (14) vers le premier compartiment (12).

11. Procédé selon la revendication 10, étant adapté pour
faire fonctionner un ensemble haute-tension (2) se-
lon l’une quelconque des revendications 1 à 9.
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