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(54) Mold for impregnating a prefabricated condenser core of a high-voltage bushing and device 
for forming a condenser core of a high-voltage bushing

(57) The mold (10) is used for impregnating a pre-
fabricated condenser core (C) of a high voltage bushing
with a liquid resin and comprises two mold modules (11,
12, 13, 11 a, 11 b) movable against each other and
shaped to form an axially symmetric mold cavity (14).
The mold (10) forms a column of cylindrical design, in
which the at least two mold modules are arranged on top
of each other. A first (12) of the two mold modules is
executed as hollow cylinder. Two opposing front faces
(111, 121) of the two mold modules and a circular O-ring
arranged between the two opposing front faces form a
first sealing interface (S1) of the metal mold.

Such a mold has a very efficient sealing system and
allows high pressures to be applied to the liquid resin and
a beneficial forming of the condenser core in a device in
which the resin is cured according to a specific temper-
ature profile.
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Description

TECHNICAL FIELD

[0001] The invention relates to the field of high-voltage technology and concerns a mold for impregnating a prefabricated
condenser core of a high-voltage bushing. The invention further concerns a device for forming a condenser core of a
high-voltage bushing, the device comprising the mold and means for controlling the temperature of the mold in a curing
process.
[0002] A high-voltage bushing is a component that is mainly used to carry current at high potential from an encapsulated
active part of a first high-voltage component, such as a transformer, a generator or a circuit breaker, through a barrier,
like a grounded housing of the first component to a second high-voltage component, for instance a high voltage line.
Such a bushing is used in switchgear installations or in a high-voltage machine, like a generator or a transformer, for
voltages up to several hundred kV, typically for voltages between 24 and 800 kV. In order to decrease and control the
electric field the bushing comprises a condenser core which facilitates the electrical stress control through at least one
electrically conductive or semiconductive field grading element, which in an electrically insulating manner is embedded
in an insulator of the condenser core. The condenser core decreases the electric field gradient and distributes the electric
field homogeneously along the length of the bushing.
[0003] Such condenser core will be manufactured as follows: A layered spacer is wound around a central conductor,
a tube or a mandrel from an electrically insulating substance and field grading elements which are arranged between
successive layers of the spacer. Such a structure is called a prefabricated condenser core. The prefabricated condenser
core is put in a mold and impregnated with a liquid resin, typically on the basis of an epoxy. Subsequent curing of the
resin forms the condenser core in which the prefabricated condenser core is embedded in an electrically insulating matrix
material of the cured resin.

Prior art

[0004] Production of cast epoxy condenser cores parts is usually made in a vacuum molding process or in an APG
(Automated pressure gelation) process.
[0005] In the vacuum molding process molds are preheated on the right casting temperature and then put in an
autoclave where the epoxy resin is cast under vacuum. Once the molds are filled they are brought to ovens where they
are heated to the right curing temperature. After curing the molds cool down and will be opened. The work pieces will
be taken out and the molds cleaned and reassembled for the next casting cycle.
[0006] In an APG Process the mold is usually split in half with a mold split line along the axis of the condenser core.
The two mold halves are fixed on heated plates of a horizontal press. These plates have different heating zones to create
a temperature gradient that forces the curing front in one direction to allow the compensation of the shrinkage. To
compensate the shrinkage the liquid material is put under pressure from the side that cures at last. The mold on the
APG process can also be surrounded by a vacuum frame if impregnation is demanded under vacuum. The vacuum
frame is particularly needed when the mold is assembled of a larger number of parts with complicated partition surfaces
running between them.
[0007] Such a mold usually consists of two elongated halves and at its ends is very difficult to be appropriately sealed,
due to very long partition lines axially extending along the condenser core and due to triple points on places where the
partition lines between the two halves of the mold meet the partition lines between the halves and the condenser core.
In consequence leakages of the resin appear when the pressure is increased at the compensation vessel to generate
resin flow appropriately compensating the molding shrinkage.
[0008] A mold and a device for forming a high voltage insulator are disclosed in US 6,019,931.

DESCRIPTION OF THE INVENTION

[0009] It is an object of the invention to create a mold for impregnating a prefabricated condenser core of a high voltage
bushing with a liquid resin and a device for forming the condenser core comprising the mold and heating means for
controlling the temperature of the mold in a curing process, which mold and which device allow an efficient production
and a very high quality of the condenser core.
[0010] The mold according to the invention comprises at least two mold modules movable against each other and
shaped to form a mold cavity. The mold forms a column of cylindrical design, in which the at least two mold modules
are arranged on top of each other. A first of the at least two mold modules is executed as hollow cylinder and two
opposing front faces of the at least two mold modules form a first sealing interface of the mold.
[0011] Thus at a given diameter the axial extension of the mold cavity can be easily changed by removing or inserting
mold modules. Furthermore, the mold only comprises one or more sealing interfaces of circular design and extended



EP 2 777 905 A1

3

5

10

15

20

25

30

35

40

45

50

55

around an axis of the mold in circumferential direction. Thus, the sealing interfaces of the mold are restricted to circular
partition lines between the different mold modules. Partition lines extended along the axis are avoided. For this reason
in the mold a crossing of an axial extended and an circumferentially extended partition line does not occur and the mold
can be sealed completely with circular O-rings which can be inserted in appropriate grooves formed in front faces of the
modules. The mold is completely vacuum-tight. Thus, a vacuum frame around the mold is not needed. The probability
of leakage is small and it is allowed to apply high pressures to the mold in order to force a resin flow compensating
shrinkage of the resin during the curing process. The axial symmetric design of the mold resp. of the mold modules
allows the mold to be entirely manufactured by turning of raw material instead of the more expensive milling out of square
blocks.
[0012] In a preferred embodiment of the mold at least a part of an inner surface of the first mold module tapers conically
from the first sealable interface to a bottom of the mold.
[0013] A second of the at least two mold modules can be executed as a hollow cylinder and can comprise a closed
front face forming the top of the mold. At least a part of an inner surface the second mold module can taper conically
from the first sealable interface to a top of the mold.
[0014] The second mold module can comprise a modular section which is executed as a disk.
[0015] The closed front face forming the top of the mold or the modular section which is executed as disk can comprise
at least a combined in- and outlet for applying liquid resin from the mold cavity to an expansion vessel or for applying
optionally a liquid resin under pressure or a vacuum to the mold cavity.
[0016] At least a third mold module can be arranged with a front face on an opposing front face of the first mold module.
The two opposing front faces of the first and the third mold module form a second sealing interface of the mold.
[0017] The at least third mold module can be executed as hollow cylinder. At least a part of an inner surface of the
third mold module can taper conically from the second sealable interface to the bottom of the mold.
[0018] The third mold module can form the bottom of the mold and can comprise at least a first inlet for applying liquid
resin to the evacuated mold cavity.
[0019] At least a second inlet for applying liquid resin to the evacuated mold cavity can be arranged in a cylindrical
wall of at least one of the third or the second mold module.
[0020] Axially extended holes for receiving bolt members can be inserted into the opposing two front faces of the at
least two mold modules.
[0021] An assembling aid can be inserted into the opposing two front faces of the at least two mold modules.
[0022] At least one groove for receiving an O-ring can be inserted into one of the two opposing front faces of the at
least two mold modules.
[0023] In a further embodiment of the mold according to the invention two heat supplying or heat dissipating zones
can be integrated in the cylindrical wall of the mold. Such a mold can comprise at least two zones that are annular around
the mold cavity, that are arranged one on top of the other from the bottom to the top of the mold and that are adjustable
independently from one another with respect to the supply or dissipation of heat. The supply and dissipation of the heat
can be executed with a heat carrier fluid which passes a first of the at least two zones in a conduit which is machined
in or attached to the cylindrical wall of a mold resp. of one or more of the modules of the mold and which does not depend
on a corresponding conduit arranged in a second of the at least two zones.
[0024] The device for forming a condenser core of a high voltage bushing according to the invention comprises the
mold according to any of claims 1 to 12 and heating means for controlling the temperature of the mold in a curing process.
The heating means comprises a contractible tubular jacket which is vertically extended from the bottom to the top of the
mold and which comprises at least two heat supplying or heat dissipating zones, that are annular around the mold, that
are arranged one on top of the other from the bottom to the top of the mold and that are adjustable independently from
one another with respect to the supply or dissipation of heat.
[0025] For reason of an almost perfect axial symmetry of the mold and the contractible tubular jacket the device
according to the invention allows a very equal temperature distribution around the mold in the circumferential direction.
This will significantly improve the stability of the casting and curing process and is essential for a low yield production
of high-voltage bushings comprising a condenser core formed with the device. Furthermore, for reason of the at least
two heat supplying and heat dissipating zones which can be heated or cooled independently from one another the device
according to the invention during the curing process can generate any desired temperature profile along the axis of the
mold. In particular, a temperature profile with a large local gradient along the axis of the mold can be realized easily.
[0026] In a first embodiment of the device according to the invention a first of the at least two zones can be integrated
in a first of at least two annular contractible sections of the tubular jacket and a second of the at least two zones can be
integrated in a second of the at least two jacket sections. Each of the at least two contractible jacket sections comprises
at least two curved jacket segments which are pivotably linked together and which comprises tensioning means for
pushing the at least two curved jacket segments against a cylindrical surface of the mold.
[0027] Just one curved jacket segment of each of the at least two jacket sections can be supported on a stationary
carrier of the contractible tubular jacket.
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[0028] In a second embodiment of the device according to the invention the first and the second of the at least two
zones can be integrated in a single annular contractible section of the tubular jacket. The contractible jacket section can
comprise at least two curved jacket segments which are pivotably linked together and which comprises tensioning means
for pushing the at least two curved jacket segments against a cylindrical surface of the mold.
[0029] In an embodiment of the device in which each of the at least two heat supplying or heat dissipating zones
comprise a first conduit with an inlet and an outlet for receiving a heat carrier fluid the temperature distribution along the
axis of the mold can be adjusted very precisely. The fluid can be cooled and heated easily. Therefore the required
temperature profile can be achieved even when the device is thermally insulated on its full surface with an enclosure.
Thus temperature profiles can be calculated and put into practice exactly as they should be. There is no more any need
to find compromises due to the inability of the set-up to run temperature profiles as desired.
[0030] The heating means can further comprise a conveying and heating unit for conveying and for heating or cooling
the heat carrier fluid, a second conduit which connects the outlet of the first conduit to an input of the conveying and
heating unit and a third conduit which connects an output of the conveying and heating unit to the inlet of the first conduit
and a control unit which controls the temperature and the amount of conveyed heat carrier fluid at the output of the
conveying and heating unit.
[0031] The conveying and heating unit can comprise a conveying pump, a control valve arrangement, a heater and
a heat exchanger and the conveying and heating unit being controllable in a manner to convey the heat carrier fluid
through the heater or the heat exchanger.
[0032] At least two temperature sensors can be provided from which a first is arranged in the first of the at least two
heat supplying or heat dissipating zones.
[0033] At least two temperature sensors can be provided from which a first is arranged in the third conduit.
[0034] An embodiment of the device according to the invention in which an enclosure of a thermal insulating material
encloses the jacket tube and fittings of the mold and the jacket tube allows a further improvement of uniformity of the
temperature around the mold and to stabilize the desired temperature profile along the axis of the mold.
[0035] Further advantages and applications of the invention are given in drawings and in a part of the description
which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Exemplary embodiments of a mold according to the invention and a device according to the invention comprising
the mold are shown in figures as follows:

fig.1 shows in exploded view a first embodiment of a mold according to the invention,

fig.2 a first embodiment of a device of a casting station comprising the mold according to fig.1 charged with a pre-
fabricated condenser core and used for casting the prefabricated condenser core with a curable resin and for
curing the resin according to a specific curing program,

fig.3 a second embodiment of a device of a casting station comprising the mold according to fig.1 charged with a
prefabricated condenser core and used for casting the prefabricated condenser core with a curable resin and
for curing the resin according to a specific curing program, and

fig.4 shows in exploded view a second embodiment of a mold according to the invention.

[0037] The reference signs used in the figures and their meaning are summarized in a list of reference signs. Generally,
alike or alike-functioning parts are given the same reference signs. The described embodiment is meant as example
and shall not confine the invention.

WAY TO IMPLEMENT THE INVENTION

[0038] A mold according to fig.1 is marked with the reference sign 10 and forms a column of cylindrical design with a
vertically extended axis of symmetry A. The mold 10 comprises three axially resp. vertically extended mold modules 11,
12 and 13 which can be moved against each other along the axis A and which in the closed mold 10 are arranged on
top of each other. The mold modules 11, 12, 13 are shaped to form an axially symmetric mold cavity 14 for receiving a
prefabricated condenser core (not shown). The mold modules 11, 12, 13 are executed as a hollow cylinder, respectively.
Each of two opposing front faces 111 and 121 of the mold modules 11 and 12 resp. 122 and 131 of the mold modules
12 and 13 comprise an annular sealing surface (not marked in the drawings) which uniformly extends around the mold
cavity 14.
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[0039] In the closed position of the metal mold 10 the sealing surfaces of two opposing front faces are pressed against
each other and form two sealing interfaces S1 and S2. As can be taken from fig.1 such a sealing interface S1 resp.S2
is achieved by means of a groove 123 resp. 133 which is machined into the sealing surface of the front face 121 resp.
131 and an O-ring (not shown) which is arranged in the groove 123 resp. 133 and which in the closed metal mold is in
sealing contact with the sealing surfaces of the front edges 121 and 111 resp. 131 and 122.
[0040] At least one of the sealable interfaces, for instance the sealing interface S1, is provided for opening the metal
mold 10 at the end of a manufacturing process of the condenser core. When an upper part of the metal mold 10 includes
the mold section 11 and a lower part the remaining mold sections 12 and 13 the separation of these two mold parts from
one another enables the access to the condenser core. The inner (axially extended) surface of upper resp. the lower
part of the metal mold 10 tapers conically from the sealing interface S1 to a top 101 resp. to a bottom 102 of the metal
mold 10. For reason of such a design of the inner surface of the mold cavity 14 the two mold parts can be removed with
a small force and without stressing the condenser core mechanically.
[0041] The mold module 11 forms the top 101 of the mold 10 and comprises a combined in- and outlet I1 which during
an impregnation and curing process connects, for instance by means of a hose, the mold cavity 14 to an expansion
vessel E shown in fig.2.
[0042] The in- and outlet I1 is arranged in a front face of the mold section 11 which is executed as a disk 11a. The
disk 11a forms an axially symmetrical modular section of the module 11. The modular section 11 a is in the afore-
described sealable manner detachably connected to a further modular section 11b of the module 11. The modular section
11b is executed as hollow cylinder. Instead of being composed of the modular sections 11a and 11b the mold module
11 can be designed as a single part integrating the two modular sections 11a and 11b without any sealing and connection
means.
[0043] The mold module 12 comprises an inlet I2 for applying a liquid resin to the evacuated mold cavity 14. Further
inlets I2 are arranged in the bottom 102 of the metal mold 10 and in the outer cylindrical wall of the modular mold module
13. The module 13 comprises a pedestal 15 for keeping the mold in a vertical position.
[0044] Furthermore axially extended holes 103 for receiving axially extended pins, in particular screws, are inserted
in the opposing front faces of the mold modules 11 a, 11b resp. 11, 12 resp. 12, 13.
[0045] The reference sign 104 marks an assembling aid with male and female members which is inserted in the
opposing front faces, for instance 111 and 121, in a manner to stack the different mold modules 11, 12, 13 and also 11a
and 11b in a predetermined order.
[0046] The metal mold 10 can be composed of two mold modules, but also of four, five or more mold sections. In a
very simple embodiment the metal mold 10 only comprises two mold modules and just one sealable interface.
[0047] At a given diameter the axial extension of the mold cavity can be changed by removing or inserting mold
modules 11, 12, 13, 11a, 11b easily. Furthermore, the mold 10 only comprises sealing interfaces S1, S2 of circular
design and extended around the axis A of the mold 10 in circumferential direction. Thus, the sealing interfaces of the
mold are restricted to circular partition lines between the different mold modules. Partition lines extended along the axis
A are avoided. For this reason in the metal mold 10 a crossing of an axial extended and an circumferentially extended
partition line does not occur and the mold 10 can be sealed completely with circular O-rings which are inserted in
appropriate grooves, for instance 123, 133, formed in front faces, for instance 121, 131, of the mold modules. Hence,
the mold 10 is completely vacuum-tight. Thus, a vacuum frame around the mold is not needed. Compared with a metal
mold according to prior art in the metal mold 10 the afore-described sealing interfaces S1, S2 are much more efficient.
Thus the probability of leakage is small and it is allowed to apply high pressures in order to force the resin flow compen-
sating the shrinkage of the resin during the curing process. The axial symmetric design of the mold resp. of the mold
modules allows the mold 10 to be turned out entirely of round raw material, like steel, an aluminium alloy or a polymeric
plastic, instead of the more expensive milling out of square blocks.
[0048] Before an impregnation and curing process is started the afore-mentioned prefabricated condenser core for a
high voltage bushing is inserted in the mold cavity 14. The insertion is enabled when one of the sealing interfaces S1,
S2 or the sealing interface between the mold modules 11 a and 11 b is open. Afterwards the sealing interface is closed
and the assembled and charged mold 10 will then be moved into a casting station and installed in a vertical position on
the pedestal 15.
[0049] As shown in fig.2 in the casting station the mold 10, which receives the prefabricated condenser core marked
with the reference sign C, is positioned within an openable and closable contractible tubular jacket 20. The tubular jacket
20 is shown in an open position. The jacket 20 can be heated and cooled in a controlled manner. The jacket is vertically
extended from the bottom (not shown) to the top 101 of the mold 10 and comprises heat supplying or heat dissipating
zones from which three zones 21, 22, 23 are shown. The zones are extended annular around the axis A resp. the mold
10. The zones are arranged one, for instance 22, on top of the other, for instance 23, from the bottom to the top 101 of
the mold 10. Each of the three 21, 22, 23 and of similar further zones (not shown) are integrated in just one of three and
of similar further (not shown) annular contractible jacket sections 201, 202, 203 of the tubular jacket 20 and comprises
three curved jacket segments 211 (marked only in jacket section 201). The three segments 211 are pivotably linked
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together by means of two hinges 212. A first resp. a second of the segments 211 bears a part 213 resp. a counterpart
214 of a clamping device.
[0050] Each of the two heat supplying or heat dissipating zones comprises a conduit for receiving a heat carrier fluid.
Each conduit comprises a inlet and an outlet for the fluid. Only the inlet 235 and the outlet 236 of the zone 23 are marked
in fig. 2. The conduit passes all three jacket segments 211 of the jacket section, for instance 203, and comprises fitting
hoses 26 which connect sections of the conduit which are formed in adjacent jacket segments 211. Thus the heat carrier
fluid, typically oil, is enabled to flow in each of the zone all around the mold 10.
[0051] When the mold is positioned in the jacket 20 the part 213 and the counterpart 214 are drawn together, typically
with mechanically, pneumatically and/or hydraulic forces. The drawing together of the three segments 211 contracts the
jacket section, for instance 201. The contracted jacket section forms the annular shaped zone, for instance 21, in which
the three curved jacket segments 211 are firmly pushed against the cylindrical surface of the mold 10 in order to achieve
an optimum of heat transmission between the zone 21 and the mold 10 in a heat supplying process resp. in a heat
dissipating process.
[0052] The jacket 20 comprises sufficient jacket sections 201, 202, 203 resp. zones 21, 22, 23 in order to cover the
mold 10 from the bottom 102 to the top 101 and to supply heat to or to dissipate heat from the mold 10 in an annular
range of the mold 10. Each zone borders the annular range axially.
[0053] Instead of integrating only a single heat supplying or heat dissipating zone, for instance zone 21, in a single
contractible jacket section, for instance jacket section 201, one or more of the heating zones, for instance zones 21 and
22 und if desired also zone 23 and further zone, can be integrated in a single contractible jacket section 200 of the
tubular jacket 20. Such an embodiment of the jacket is shown in fig.3. The integration of the two zones 21, 22 or of more
zones in a single jacket section 200, simplifies the opening and closing of the jacket tube 20.
[0054] In order to simplify the opening and closing of the contractible jacket sections, for instance 201, 202 , 203 resp.
200, additionally the tubular jacket 20 comprises three carriers vertically extended from the bottom 102 to the top 101
of the mold 10. One of these three carriers is stationary. Just one of the three jacket segments 211 of all jacket sections
is supported on one of these three carriers. The jacket segments 211 which carry the two hinges 212 are supported on
the stationary carrier (not shown), whereas the remaining jacket segments are supported on two movable carriers from
which a carrier 24 arranged on the left is shown.
[0055] An enclosure 25 of a thermal insulating material surrounds uniformly the charged mold 10 and the closed jacket
20 together with fittings of the mold and the jacket. Thus heat dissipation due to convection to the ambient air or to
radiation is prevented. The enclosure 25 is thick enough to cover all the fittings of the mold 10 and the jacket 20. For
this reason local cooling due to thermal bridges which could cause the temperature distribution in the mold 10 to deviate
from the axially symmetric are prevented.
[0056] In the casting station a pipe is installed at the combined in- and outlet I1 of the mold 10. The combined in- and
outlet I1 is arranged on the top 101 of the mold 10, in particular in the module 11 a. The pipe connects the mold cavity
14 with an expansion vessel E. The expansion vessel E comprises two terminals P resp. V which optionally can apply
gas under pressure resp. a vacuum to the expansion vessel E and the mold cavity 14.
[0057] In the casting station the zones of the jacket 20 are connected to a conveying and heating unit 30 for conveying
and for heating or cooling the heat carrier fluid. The connection is realized by means of a conduit 35 which connects the
outlet 236 of zone 23 to an inlet of the conveying and heating unit 30. A conduit 36 connects an outlet of the conveying
and heating unit 30 to the inlet 235 of the zone 23. The conveying and heating unit 30 comprises a conveying pump 31,
a control valve arrangement 32 with two valves which are connected in parallel to the inlet of the unit 30 and with two
further valves which are connected in parallel to the outlet of the unit 30, a heater 33 and a heat exchanger 34. The unit
30 is controllable in a manner to convey the heat carrier fluid through the heater 33 or through the heat exchanger 34.
[0058] Instead of a control valve arrangement 32 in the conveying and heating unit 30 the heater 33 and the heat
exchanger 34 can be simply arranged in series along the conduits 35, 36 and be controlled with a unit 40 to operate or
not (fig.3).
[0059] The control unit 40 controls the temperature and the amount of conveyed heat carrier fluid at the outlet of the
conveying and heating unit 30. The control unit 40 receives signals from a temperature sensor 41 which is arranged in
the zone 23 or in the conduit 36 between the outlet of the conveying and heating unit 30 and the inlet 235 of the zone
23. The control unit 40 further receives signals from a mass flow sensor arranged between the outlet 235 and the inlet
236, for instance in the conveying pump 31.
[0060] Each of all the zones, for instance the zones 22 and 21, are connected in the same manner to a further conveying
and heating unit and comprise a temperature sensor 41. Thus the zones independently from each other can be heated
or cooled with a heat carrier fluid.
[0061] In the casting station the mold 10 is heated up to casting temperature and evacuated over the expansion vessel
E and the terminal V. Heated liquid casting resin, in particular on the basis of an epoxy, enters the evacuated mold cavity
from the bottom via the inlet I2 arranged on the bottom 102 of the mold and if required also via the further inlets I2 and
slightly overfill the mold 10 by pouring via the combined in- and outlet I1 in the expansion vessel E. Then a further entering
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of casting resin into the mold 20 is stopped.
[0062] Now a specific curing program which is adjusted to the size of the condenser core is executed and cures the
core in the next couple hours. In the beginning of the curing process the temperature in the bottom 102 is kept highest.
Thus in the lowest heat supplying or heat dissipating zone, for instance in the zone 23, temperature and flow rate of the
heat carrier fluid are high. The heat carrier fluid then circulates via outlet 236, conveying pump 31, heater 33 and inlet
235 through the conduit arranged in the zone 23. Depending on the degree of curing in a next step the temperature in
the adjoining zone 22 will be adjusted to a higher curing temperature. In a corresponding conveying and heating unit 30
the temperature and the flow rate of the heat carrier fluid will be increased. If required the temperature in the zone 23
will be reduced by cooling the heat carrier fluid. The heat carrier fluid circulating through the zone 23 then instead of the
heater 33 passes the heat exchanger 34 which can be cooled in a conventional manner with water.
[0063] For reason of the heat supplying or heat dissipating zones which independently from each other can be heated
or cooled very specific curing programs can be executed. In connection with the cylindrical design of the mold 10 a
distribution of the heat is achieved with a severe axial symmetry around the axis A and with modifications along the axis
A which allow a temperature-controlled curing along the axis from the bottom 102 to the top 101 of the mold 10 according
to any specific curing program. Axial symmetry means that the temperature in any zone, for instance 23, and thus in
any range of the mold 10 which is in thermal contact with the zone is constant.
[0064] Via terminal P air pressurizes the liquid resin and presses the resin via the combined in- and output I1 into the
mold cavity 14 in order to compensate the shrinkage of the resin resulting from the curing process.
[0065] After the curing process the insulating enclosure 25 will be removed and the jacket 20 will be opened by releasing
the contradicted jacket sections, like 201, 202, 203 or 200. The mold 10 will be brought back to an assembling station
in which the mold is opened at an sealing interface, for instance S1, and the condenser core will be taken out of the
mold 10 and the mold will be configured for the next casting.
[0066] In a further embodiment of the mold shown in Fig.4 the mold comprises one or more heat supplying or heat
dissipating zones 21, 22, 23 that are annular around the mold cavity 14, that are arranged one on top of the other from
the bottom 102 to the top 101 of the mold 10 and that are adjustable independently from one another with respect to
the supply or dissipation of heat. As indicated in fig.4 each of the three mold modules 11, 12, 13 comprises one or more
conduits for receiving the heat carrier fluid. Each of the conduits comprises at least an inlet 235 and an outlet 236 (only
the inlets and outlets of the conduits arranged in the modules 11 and 12 are marked) and can be supplied in the curing
process with heated or cooled heat carrier fluid which results in the formation of the zones, like 21, 22, 23, as discussed
before.

List of Reference Signs

A axis of symmetry
C prefabricated condenser core
E expansion vessel
I1 combined in- and outlet
I2 resin inlet
P pressure inlet

V vacuum inlet
S1, S2 sealing interfaces
10 mold
11, 12, 13 mold modules
11a, 11b modular sections
14 mold cavity

15 pedestal
101 top of the mold
102 bottom of the mold
103 holes
104 assembling aid
111, 121, 122, 131 front faces

123, 133 grooves
20 contractible tubular jacket
200, 201, 202, 203 contractible jacket sections
21, 22, 23 heat supplying and heat dissipating zones
211 jacket segments
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Claims

1. A mold (10) for impregnating a prefabricated condenser core (C) of a high voltage bushing with a liquid resin
comprising at least two mold modules (11, 12, 13, 11a, 11b) movable against each other and shaped to form a mold
cavity (14), characterized in
that the mold (10) forms a column of cylindrical design, in which the at least two mold modules are arranged on top
of each other,
that a first (12) of the at least two mold modules is executed as hollow cylinder, and
that two opposing front faces (111, 121) of the at least two mold modules form a first sealing interface (S1) of the mold.

2. The mold according to claim 1, characterized in
that at least a part of an inner surface of the first mold module (12) tapers conically from the first sealable interface
(S1) to a bottom (102) of the mold.

3. The mold according to one of claims 1 or 2, characterized in
that a second (11) of the at least two mold modules is executed as a hollow cylinder and comprises a closed front
face forming the top (101) of the mold (10), and
that at least part of an inner surface of the second mold module (11) tapers conically from the first sealable interface
(S1) to a top (101) of the mold.

4. The mold according to one of claims 1 or 2, characterized in
that the second mold module (11) comprises a modular section (11a) which is executed as a disk.

5. The mold according to one of claims 3 or 4, characterized in
that the closed front face forming the top (101) of the mold or the modular section (11 a) which is executed as a
disk comprise at least a combined in-and outlet (I1) for applying liquid resin from the mold cavity (14) to an expansion
vessel (E) or for applying optionally a liquid resin under pressure (P) or a vacuum (V) to the mold cavity (14).

6. The mold according to one of claims 1 or 5, characterized in
that at least a third mold module (13) is arranged with a front face (131) on an opposing front face (122) of the first
mold module (12), and
that two opposing front faces (131, 122) of the first (12) and the third mold module (13) form a second sealing
interface (S2) of the mold (10).

7. The mold according to claim 6, characterized in
that the at least third mold module (13) is executed as hollow cylinder, and that at least a part of an inner surface

(continued)

212 hinges
213 part of a clamping device
214 counterpart of the clamping device
24 carrier
25 thermal insulating enclosure
26 hose

235 inlet of zones 21, 22, 23
236 outlet of zone 21, 22, 23
30 conveying and heating unit
31 conveying pump
32 control valve arrangement
33 heater

34 heat exchanger
35, 36 conduits
40 control unit
41 temperature sensor
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of the third mold module tapers conically from the second sealable interface (S2) to the bottom (102) of the mold.

8. The mold according to claim 6 or 7, characterized in
that the third mold module (13) forms the bottom (102) of the mold (10) and comprises at least a first inlet (I2) for
applying liquid resin to the evacuated mold cavity (14).

9. The mold according to claim 8, characterized in
that at least a second inlet (I2) for applying liquid resin to the evacuated mold cavity (14) is arranged in a cylindrical
wall of at least one of the third (13) or the first mold module (12).

10. The mold according to any of claims 1 to 9, characterized in
that axially extended holes (103) for receiving bolt members are inserted into the opposing two front faces (111,
121) of the at least two mold modules.

11. The mold according to any of claims 1 to 10, characterized in
that an assembling aid (104) is inserted into the opposing two front faces (111, 121) of the at least two mold modules.

12. The mold according to any of claims 1 to 11, characterized in
that at least one groove (123) for receiving an O-ring is inserted into one (121, 131) of the two opposing front faces
of the at least two mold modules.

13. The mold according to any of claims 1 to 12, characterized in
that the mold comprises at least two heat supplying or heat dissipating zones (21, 22, 23) that are annular around
the mold cavity (14), that are arranged one on top of the other from the bottom (102) to the top of the mold (10) and
that are adjustable independently from one another with respect to the supply or dissipation of heat.

14. A device for forming a condenser core of a high voltage bushing comprising the mold (10) according to any of claims
1 to 12 and heating means for controlling the temperature of the mold in a curing process, characterized in that
the heating means comprises a contractible tubular jacket (20) which is vertically extended from the bottom (102)
to the top (101) of the mold and which comprises at least two heat supplying or heat dissipating zones (21, 22, 23)
that are annular around the mold (10), that are arranged one on top of the other from the bottom (102) to the top of
the mold (10) and that are adjustable independently from one another with respect to the supply or dissipation of heat.

15. The device according to claim 14, characterized in
that a first (21) of the at least two zones (21, 22, 23) is integrated in a first of at least two annular contractible sections
(201, 202, 203) of the tubular jacket (20) and that a second (22) of the at least two zones is integrated in a second
(202) of the at least two jacket sections (201, 202, 203) and that each of the at least two contractible jacket sections
(201, 202, 203) comprises at least two curved jacket segments (211) which are pivotably linked together and which
comprises tensioning means for pushing the at least two curved jacket segments (211) against a cylindrical surface
of the mold (10).

16. The device according to claim 15, characterized in
that just one curved jacket segment (211) of each of the at least two jacket sections (201, 202, 203) is supported
on a stationary carrier (24) of the contractible tubular jacket (20).

17. The device according to claim 14, characterized in
that a first (21) and a second (22) of the at least two zones (21, 22, 23) are integrated in an annular contractible
section (200) of the tubular jacket (20) and that the contractible jacket section (200) comprises at least two curved
jacket segments (201) which are pivotably linked together and which comprises tensioning means for pushing the
at least two curved jacket segments (201) against a cylindrical surface of the mold (10).

18. The device according to one of claims 14 to 17, characterized in that each of the at least two heat supplying or
heat dissipating zones (21, 22, 23) comprise a first conduit with an inlet (235) and an outlet (236) for receiving a
heat carrier fluid.

19. The device according to any of claims 14 to 18, characterized in
that the heating means further comprises a conveying and heating unit (30) for conveying and for heating or cooling
the heat carrier fluid, a second conduit (35) which connects the outlet (236) of the first conduit to an input of the
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conveying and heating unit (30) and a third conduit (36) which connects an output of the conveying and heating unit
(30) to the inlet (235) of the first conduit and a control unit (40) which controls the temperature and the amount of
conveyed heat carrier fluid at the output of the conveying and heating unit (30).

20. The device according claim 19, characterized in
that the conveying and heating unit (30) comprises a conveying pump (31), a control valve arrangement (32), a
heater (33) and a heat exchanger (34) and that the conveying and heating unit (30) is controllable in a manner to
convey the heat carrier fluid through the heater (33) or the heat exchanger (34).

21. The device according to any of claims 18 to 20, characterized in at least two temperature sensors (41) from which
a first is arranged in the first (23) of the at least two heat supplying or heat dissipating zones (21, 22, 23).

22. The device according to one of claims 18 to 20, characterized in at least two temperature sensors (41) from which
a first is arranged in the third conduit (36).

23. The device according to any of claims 14 to 22, characterized in
that an enclosure (25) of a thermal insulating material encloses the jacket tube (20) and fittings of the mold (10)
and the jacket tube (20).

24. A condenser core formed with the device according to any of the claims 14 to 23.
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