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(57) Abrégé/Abstract:

A busbar system for the transport of energy especially for long vertical paths is disclosed, wherein the busbar system comprises
multiple sections, the sections each comprise multiple busbars and a holding piece, and the busbars of the sections are held by the
respective holding pieces and electrically connected to one another via a connection.
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Abstract

A busbar system for the transport of energy especially for long vertical paths is
disclosed, wherein the busbar system comprises multiple sections, the sections each
comprise multiple busbars and a holding piece, and the busbars of the sections are held
by the respective holding pieces and electrically connected to one another via a
connection.
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Description

BUSBAR SYSTEM ESPECIALLY FOR LONG VERTICAL PATHS

Electrical distribution systems can be embodied as busbar
systems. Busbar systems are used to transport and distribute
electrical energy. Typical tasks of & busbar system are, for

example, to connect a transformer to a subsidiary distribution
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box via a main distribution box or to supply ge Cconsumers.
er

ot

plants to conduct

i
Busbar systems are also used in wind pow
the current of a generator generated in the tower head to the
tower base. The busbhars oi a busbar system are typically
housed in a busbar enclosure which prevents unwanted
electrical contact between busbars and the environment. In
this case, the busbar enclosure is dimensicned such that, on
the one hand, the distances reqguired to prevent unwanted
electrical contact are guaranteed and, on the other, the

busbars inside the busbar enclcsure are cocled by natural or

forced convection.

The housings of previcus busbar systems form a functional unit
with the busbars which results in restrictions with respect to
the dimensions of the busbar elements and in the ventilation
of the system. Especially during the transportation of energy
over long, vertical paths, for example in high-rise buildings
or wind power plants, restricted ventilation or convection
inside the busbar enclosures results in the accumulation of

heat in the upper region of the installed busbar systems.

It is the object of the invention to prove a busbar system
with which the housing of the busbar system is functionally

separate from the current-carrying elements.
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SUMMARY

[0004] At least one embodiment of the invention provides a
busbar system with which the housing of the busbar system is

functionally separate from the current-carrying elements.

[0005] The busbar system for the transport electrical energy
of at least one embodiment comprises at least a first section and
a second section, wherein the sections each comprise at least a
first busbar with a first cross-sectional area and a holding
piece, wherein the busbars of the respective sections are held by
the respective holding pieces and electrically connected to one

another via a connection.

[0005a] According to one aspect of the present invention, there
is provided a busbar system for the transport of electrical
energy, comprising: at least a first section and a second
section, the sections each including multiple first busbars,
arranged in parallel to one another in first respective sections,
and multiple second busbars, arranged in parallel to one another
in second respective sections, a first cross-sectional area of
the first busbars being different from a second cross-sectional
area of the second busbars; holding pieces, each comprising a
first bolt connection; wherein the first busbars of the first
respective sections are electrically connected with ends of the
first busbars lying flat against one another; wherein the holding
pieces comprise a second bolt connection; wherein the second
busbars of second respective sections are electrically connected
with ends of the second busbars lying flat against one another;
and wherein the holding pieces of the first and second respective
sections serve as a holding device for fastening the multiple

first busbars together and the multiple second busbars together.

CA 2864968 2019-11-22
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[0005b] According to another aspect of the present invention,
there is provided a busbar system for the transport of electrical
energy, comprising: at least a first section and a second
section, the sections each including multiple first busbars,
arranged in parallel to one another in first respective sections,
and multiple second busbars, arranged in parallel to one another
in second respective sections, a first cross-sectional area of
the first busbars being different from a second cross-sectional
area of the second busbars; holding pieces, each comprising a
first bolt connection; wherein the first busbars of the
respective first sections are electrically connected with ends of
the first busbkars lying flat against one another wherein the
first bolt connectiocn is configured to exert a force that presses
the ends of the first busbars, lying flat against one another;
wherein the holding pieces comprise a second bolt connection;
wherein the second busbars of second respective sections are
electrically connected with ends of the second busbars lying flat
against one another; wherein the second bolt connection is
configured to exert a force which presses the ends of the second
busbars, lying flat against one another; wherein the holding
pieces of the first and second respective sections serve as a
holding device for fastening the busbar system, and holders
attached to the first busbars of the first respective sections
and to the second busbars of the second respective sections to
which a covering is fastened, wherein the covering is only
attached to sides of the sections facing away from fastening of

the busbar system.

CA 2864968 2019-11-22
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In a further embodiment, the holding pieces of the sections
ste

n

are used as holding means for fastening the busbar sy .
Here, it is advantageous that the dual function of the holding
pieces as holdings for the first busbars and as holding means

for fastening the busbar system enables savings toc be made on

material and components.

In a further embodiment, the individual sections of the busbar

w

“+

ystem also comprise at least a second busbar with a second

ross—sectional area. The first cross-sectional area of the

@]

=

first busbars can differ from the second cross-sectional area
cf the second busbars. Here, it is advantageous that a holding
piece jointly carries busbars with first cross-sectional areas
and second cross-sectional areas. This also achieves a saving

on material and components.

The sections of the busbar system can comprise multiple second
bars which are arranged in parallel to one another in the
respective section. It is also possible for the first busbars
and the second busbars to extend in parallel to one another in

a section.

In a further embodiment of the invention, the holding pieces
comprise a second bolt connection, wherein the second busbars
of the respective sections are electrically connected to one
another in that the ends of the second busbars lie flat
against one another and the second bolt connection exerts a
force that presses the ends lying flat against one another of
the second busbars against one another. Here it is

advantageous that the second busbars can be electrically
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connected to one another particularly easily by means oi th

second bolt connection.

In a further embodiment, the first busbars and the second
busbars of the respective sections are each connected by a

singie bolt connection.

In a further embodiment, holders to which a covering is
fastened are attached to the busbars of the respective

sections. Hence, the housing or the busbar enclosure is
attached to the actual busbars with the fewest possible

components.

In a further embodiment of the invention, the covering is only
attached to the sides of the sections facing away from the

fastening of the busbar system.

In a further embodiment of the invention, the busbar system
with first busbars and second busbars also comprises an
adapter, which is able to connect the first busbars to a first
external busbar system and the second busbars to a second
external busbar system. The adapter can be embodied to connect
first and second busbars extending in parallel to one another
at right angles to the busbars of the first and second

external busbar systems.

The invention is described in the following with reference to

the following figures.

Fig. 1A a busbar system comprising a first section and a

second section depicted in a first projection,
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Fig. 1B a secticn of a busbar system with first busbars and
second busbars depicted in a second projection,
Fig. ZA a busbar system comprising a first section arnd &

second section with a covering,

Fig. 2B detailed view of a holding piece with a first and a

second bkolt connection,

Fig. 3 busbar system comprising a first and a second
secticn, depicted in a third projection and
Fig. 4 an adapter for a busbar system.

Fig. 1A shows a busbar system for the transport of electrical
energy depicted in a first projection of the top view of the
busbar system. The busbar system comprises a first section 701
and a second secticn 702. The sections 701, 702 each comprise
first busbars 101, 102, 103, 104 with a first cross-sectional
area and a holding piece 500, 501, wherein the busbars of the
respective sections 701, 702 are held by the respective
holding pieces 500, 501 and electrically connected to one
another via a connection 510, 520. Accerding to Fig. 1A, the
holding piece 500 is assigned to the first sectien 701 and the
holding piece 501 to the second section 702. The connection
510, 520 connects the respective first busbars 101, 102, 103,

104 of the first and second sections.

The busbars of the busbar system according to the invention
extend longitudinally in the direction of the current flow.
According to the depiction in Fig. 1A, this means that the
current flow is vertical and hence the busbars extend

vertically. The individual first busbars 101, 102, 103, 104 of
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the respective sectleons 701, 702 are arranged parallel to one
another.

¥Fig. 1B shows the busbar system according to the invention,
depicted in a seccnd projection. Unlike the case in Fig. 1A,
the depiction in Fig. 1R 1is selected perpendicular to the
current flow. The holding piece 500 holds the first busbars
100 and also comprises a fastening means 590, which serves as
a holding means for fastening the busbar system. The fastening
means 590 can, for example, be embodied as a screw so that the
sections can be fastened by means of the screws 5%0 for

example to a wall cor to a support.

Fig. 1A also shows holders 610, 620 on the section 701, which
are attached directly to the busbars. A covering 650, as
depicted in Fig. 22, can be fixed to the holders 610, 620. The
holders 610, 620 can comprise arms 621, 622 embodied
perpendicular to the routing direction of the busbars which
carry the covering 650. Here, the arms 621, 622 of the holders
610, 620 can protrude through openings in the ccvering 650 and
thereby fix them. To prevent the covering 650 from coming
loose, when the covering 650 has been placed on the busbar
system, they can be fixed by means of screws, rivets or

another fastening means.

Fig. 2B depicts the holding piece 500 in more detail. The
holding piece 500 connects the first section 701 to the second
section 702. The first section 701 comprises first busbars
101, 102, 103, 104. The second section 702 comprises first
busbars 101', 102', 103', 104'. The first busbars of the
sections 701, 702 are electrically connected to one another in
that the ends of the first busbars lie flat against one

another and a first bolt connection 510 exerts a force that



CA 02864968 2014-08-15
i

SOTSTP2013/0516%0 / 20220257 1W0

presses the ends of the first pusbars lying flat agsinst one
another azgainst one another. The ends of the first busbars of
the respective sections 701, 702 can be hock-shaped on cne
side and provided with a perforation on the cther side through
~he bolt connection of the holding piece 500, 501
extends. This choice of the design of the ends of the first
busbars facilitates particularly simple assembly of the
secticns 701, 702. Following the assembly of the holding
pieces 500, 501, the hook can be swung into the bcolt
connection and the bolt connection tightened.

The first section 701 also comprises second busbars 201, 202,
203, 204, 205, 206, 207 with & second cross-secticnal area,
which can differ from the first cross-sectional area of the
£irst busbars 101, 102, 103, 104. The different cross-
sectional areas of the first busbars 100 and second busbars
200 are depicted in Fig. 1B. The second busbars also extend
parallel to one another in the respective sections 701, 702.
According to Figs. 1A, 2A and 2B, the first busbars 101, 102,
103, 104 and the second busbars 201, 202, 203, 204, 205, 206,

207 extend in parallel to one another.

According to Fig. 2B, the holding piece 500 comprises a second
bolt connection 520. This second bolt connection 520 is used
to connect the seccond busbars 201, 202, 203, 204, 205, 206,
207 of the first section 701 to the second busbars 201', 202",
203", 204', 205', 206', 207' of the second section 702
electrically to one another in that the ends of the second
busbars lie flat against one another and the second bolt
connection 520 exerts a force that presses the ends of the
second busbars lying flat against one another against one

another.
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According to the exemplary embodiment shown here, the
pisces 500, 501 comprise the connecticns 510, 520. However, it
is also conceivable for the connections 510, 520 thet connect
the respective busbars of the sections 701, 702 electrically

to one another to be embodied separate from the holding pieces
500, 501. Hence, the holding pieces 500, 501 can, for example,
be spatially arranged in the center of the busbars while the

connections 510, 520 are located on the ends of the busbkars.

Fig. 3 depicts the busbar system according to the invention in
a third projection. The depiction according to Fig. 1A has
been perspectively rotated by 90° to provide a side view of
the busbar system. The busbar system comprises the first
section 701 and the second section 702. The busbars of the
sections are electrically connected to one another via the
connection 510, 520 of the holding piece 500. The holding
piece 500 comprises a holding means 590 for fastening the
busbar system. For example, the holding means 590 can be used
to screw the busbar system to a wall 800. The busbar system
comprises holders 610, 620 with arms 611, 621 onto which a

covering 650 can be pushed and fixed.

The covering 650 can be embodied such that it is only attached
to the sides of the sections 701, 702 facing away from the
fastening of the busbar system. According to Fig. 3, this
means that the covering is not located on the lower side
facing the wall 800 but only to the side of the busbars and
extends above the busbars parallel to the wall 800. According
to Fig. 1B, this means that the covering €50 consists of three
sections, sections 653 and 651, which extend approximately in
parallel to the busbars 100, 200, and section 652, which

extends approximately parallel to a wall 800.
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The first bushars 100 and second busbars 200 of the respectiva
sections 701, 702 can also be connected to one another by 2

single bolt connection.

Fig. 4 depicts an adapter 900 connecting the busbar system
according to the invention to conventional busbar systems. The
busbar system according to the invention comprises first
buskars 100 and second busbars 200 both of which are
electrically connected to the adapter 900. Once again, bolt
connections can be used as the connection. The adapter 900
also comprises connectors for a first, external busbar system
910. The number of busbars in the first, external busbar
system 910 is the same as the number of first busbars of the
busbar system according to the invention with the same cross-
sectional areas. The adapter 900 also connects the second
busbars of the busbar system according tc the invention to a
second, external busbar system 920. The second, external
busbar system 920 is a busbar system with the same number of
busbars as the number of second busbars of the busbar system
according to the invention. The cross-sectional areas of the
second busbars of the busbar system according to the invention
and the busbars of the second, external busbar system are also

identical.

The adapter 900 can be embodied such that it enables a
rectangular connection between the busbar system according to
the invention and the first and second external busbar

systems.

The fact that, in the busbar system according to the
invention, the covering 650 and the busbars are no longer
considered to be a unit but are seen as separate elements

results inter alia in the following advantages. The size of
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the busbars is flewibly adijustable because their dimensicns

are no longer limited by a system housing. The number of
busbars and the crocss-sectional area of the busbars are also
variable and can be matched to the individual application. For
example, a busbar system with four first busbars and seven
second busbars can be accommodated in a hcusing. Enlarging ths
distances between the busbars and the covering can achieve
better thermal conditions in the covering (stack effect). This
effect improves the heat dissipation and the current-carrying
capacity of the busbars is increased. Combining multiple

buskbars with different cross-sectional ar=as undexr one

covering achieves a further cost advantage.
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Claims

1. A busbar system for the transport of

electrical energy, comprising:

at least a first section and a second section,

the sections each including

multiple first busbars, arranged in parallel
to one another in first respective sections, and
multiple second busbars, arranged in parallel to one
another in second respective sections, a first cross-
sectional area of the first busbars being different
from a second cross-sectional area of the second

busbars;

holding pieces, each comprising a first bolt

connection;

wherein the first busbars of the first
respective sections are electrically connected with
ends of the first busbars lying flat against one

another;

wherein the holding pieces comprise a second

bolt connection;

wherein the second busbars of second
respective sections are electrically connected with
ends of the second busbars lying flat against one

another; and

CA 2864968 2019-11-22
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wherein the holding pieces of the first and
second respective sections serve as a holding device
for fastening the multiple first busbars together and

the multiple second busbars together.

2. The busbar system of claim 1, wherein the
first busbar of each of the sections extends

longitudinally in a direction of current flow.

3. The busbar system of claim 1, wherein the
first bolt connection is configured to exert a force
that presses the ends of the first busbars, lying flat

against one another, against one another.

4, The busbar system of claim 3, wherein the
second bolt connection is configured to exert a force
which presses the ends of the second busbars, lying
flat against one another, against one another, against

one another.

5. The busbar system of claim 4, wherein the
first busbars of the first respective sections and the
second busbars of the second respective sections are

each connected via a single bolt connection.

6. The busbar system of claim 1, wherein holders
are attached to the first busbars of the first
respective sections and to the second busbars of the
second respective sections to which a covering 1is

fastened.

CA 2864968 2019-11-22
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7. The busbar system of claim 6, wherein the
covering is only attached to sides of the sections

facing away from fastening of the busbar system.

8. The busbar system of claim 1, wherein the
multiple first busbars include first busbars and other

busbars, the busbar system further comprising:

an adapter, configured to connect the first
busbars to a first, external busbar system and
configured to connect the other busbars to a second,

external busbar system.

9. The busbar system of claim 8, wherein the
adapter connects first and other busbars extending in
parallel to one another at right angles to busbars of

the first and second external busbar systems.

10. A busbar system for the transport of

electrical energy, comprising:

at least a first section and a second section,

the sections each including

multiple first busbars, arranged in parallel
to one another in first respective sections, and
multiple second busbars, arranged in parallel to one
another in second respective sections, a first cross-
sectional area of the first busbars being different
from a second cross-sectional area of the second

busbars;

CA 2864968 2019-11-22
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holding pieces, each comprising a first bolt

connection;

wherein the first busbars of the respective
first sections are electrically connected with ends of
the first busbars lying flat against one another
wherein the first bolt connection is configured to
exert a force that presses the ends of the first

busbars, lying flat against one another;

wherein the holding pieces comprise a second

bolt connection;

wherein the second busbars of second
respective sections are electrically connected with
ends of the second busbars lying flat against one

another;

wherein the second bolt connection is
configured to exert a force which presses the ends of

the second busbars, lying flat against one another;

wherein the holding pieces of the first and
second respective sections serve as a holding device

for fastening the busbar system, and

holders attached to the first busbars of the
first respective sections and to the second busbars of
the second respective sections to which a covering is
fastened, wherein the covering is only attached to
sides of the sections facing away from fastening of the

busbar system.

CA 2864968 2019-11-22
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