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Gas insulated switchgear

The invention relates to a gas insulated switchgear for medium or high voltage use in
case of at least two switchgear panels arranged beside (together), with means for
pressure relief in the housing of the switchgear, or a compartment of the switchgear.

The protection against internal failures in switchgears (internal arc) is very important.
Depending on the design and the erection on side according to the standard, the
protection can be limited to the different areas front, left and right sides and rear sides.
Known solutions for protecting the rear side are:

- Individual vertical back plasma ducts, which are designed panel by panel.
The plasma is guided to the ceiling.

- Plasma ducts which are connected horizontal with a common outlet of the plasma.

in both solutions absorbers might be used to cool down the plasma before it leaves the
duct. This guides to the following disadvantages.

- High pressure in the limited volume of the duct and the risk of reflected plasma on the
ceiling. When plasma absorbers are used, this is increasing the costs of the solution

significantly.
-The duct has to be assembled between the panels in a high quality, as it has to
withstand a high pressure and no plasma is to be allowed to be blown out between the

connection points.

For different panel types the variance of the duct can become quite huge.
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A common disadvantage is, that the ducts are limiting the heat transfer of the
encapsulations as there is no free air movement in horizontal and/or vertical direction.

This is limiting the maximum nominal current of the switchgear.

The known solutions are mostly panel oriented solutions, means the ducts are

dimensioned for one panel and the cross section is related to the panel dimensions.

So it is an object of the invention, to overcome these disadvantages and to generate a
constructive solution by low costs but high functional efficiency, which reduces the

pressure of occuring plasma very quick and efficient.

According to the invention, a gas insulated switchgear is provided with a pressure relief
which is arranged at the rear side of the housing or compartment and it corresponds
with guiding means, which guide in case of a escaping plasma at first in direction to the
floor, from where it will be splitted or distributed by splitting or distributing means over
more than one panel rear side.

This causes a distribution of the plasma over more than one panel rearside, and so in
result over a much greater area as in the state of the art. By this the plasma will be
eliminated or cooled down or pressure reduced much more effectively.

Preferably, at the rear side of the switchgear housing metal sheets are arranged as a
cover in a distance from the housing or compartment (panel) rear side, so that there is
an interspace between the cover and the rear side, in which the splitting and/or
distributing means are arranged.

So the plasma will escape over the pressure relief in the rear side of the panel. Then
the plasma will be deflected towards the bottom or the ceiling. So in the easiest
embodiment, the bottom itself is the guiding or reflecting means, which causes a
distribution of the plasma over the rear side area of several panels. So the plasma will
be furthermore pressure reduced more and more, ande therefore very effective.

A further preferred embodiment is, that the bottom of the interspace is closed, in order
to reflect the plasma towards the top of the interspace in that way. So the plasma can
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not escape under the panels towards the front side of the panels.

It is an intention of the invention, that at the top of the interspace a further plasma
deflector is arranged, in order to guide the plasma at the top away from the cover.

For this, the deflector is preferably arranged in an angle a between 20° and 70° form
the upper vertical position, so that the plasma finally escape like shown in the figure 1.

It is preferred, that the pressure relief is located in the high or medium voltage
equipment compartment of the switchgear, because this compartment of the switch
gear is the possible source of light arcs and occurring plasma.

For a quick and effective elimination of the plasma, the deflector and/or the reflecting or

guiding means are connected electrically on ground potential.

An embodiment of the invention is shown in the drawings.

Figure 1: Principle side view of gas insulated switchgear

Figure 2: Principle rear side view of gas insulated switchgear

Figur 1 shows a sectional side view of the gas insulated switchgear from the side view.
In the panel is arranged a compartment 1 with high voltage equipment, such as
switching devices for medium or high voltage. As an example, an internally occurring
light arc 2 is shown, which generates a plasma 3 which is flowing towards the pressure
relief. Because the light arc induced increasing pressure inside the compartment 1, it
cracks the pressure relief, so that the plasma escapes through this pressure relief in
the rear side of the panel. A first pressure relief guide/reflector element 5 is located
there at the pressure relief, in order to guide the plasma at first towards the bottom.
From there the plasma is reflected by a metal sheet or a cover 6, which is arranged
with a distance to the rear side of the panel, and which could be bended at the bottom
towards the rear side of the panel. Another alternative is, that the floor itself is the
deflecting or guiding means for distributing the plasma over several panel rear sides.
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From this zone of reflection, the plasma is distributed over more than one panel rear
side, and increases finally towards the top of the metal sheet 6 where a deflector 7 as
last guiding means is arranged. This deflector 7 should be arranged in an angle a of
preferably 25° from the upside vertical position, in order to deflect the plasma slightly

over the panel topside, but away from the metal sheet 6.

The angle is measured from the vertical position of the cover.

Figure 2 shows a rear view on the rear side of an ensemble of three panels.

Here it can be clearly seen, that after reflecting/distributing the plasma towards the
bottom, it will be reflected from the bottom side and spread over the complete rearside
arrangement of more than one panel rear side. By this distribution of the plasma over a

greater area, it will be reduced in pressure very efficiently and quickly.

In the proposed solution a back cover of sheet metal is assembled to the rear side of
the switchgear, with a defined distance between the panel rear side and the cover. The
cover is assembled to every panel, but open to both sides and the top, except at the
end of the complete switchgear, where the sides are closed by the use of end covers. It
is also possible that one sheet metal is covering two or three panels,

depending on the dimensions of each panel.

The pressure relief of the panel compartments are guiding to the backside in the area
between the rear side of the compartment and the back cover.

To use the space between the compartment rear side and the rear covers to reduce
pressure and take out some energy, the plasma may be directed to the floor first and is
then reflected to the top, by the limits given by the floor and the end covers. This is
enlarging the available crossection and reducing the pressure significant.

At the upper end of the back cover a deflector with a defined angle between the back
cover and the deflector is assembled, which is guiding the plasma to the front. This
ensures that there is no risk of reflection of plasma on the ceiling in the direction of
personnel located behind the panel. The angle is calculated in that way, that there is

also no risk for the operator located in front of the panel.
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Claims

Gas insulated switchgear for medium or high voltage use in case of at least two
switchgear panels arranged beside (together), with means for pressure relief in the
housing of the switchgear, or a compartment of the switchgear,

characterized in

that the pressure relief (4) is arranged at the rear side of the housing or
compartment and it corresponds with guiding means (5), which guide in case of a
escaping plasma (3) at first in direction to the floor, from where it will be splitted or
distributed by splitting or distributing means (6) over more than one panel rear side.

Gas insulated switchgear according to claim 1,

characterized in,

that at the rear side of the switchgear housing metal sheets (6) are arranged as a
cover in a distance from the housing or compartment (panel) rear side, so that
there is an interspace between the cover (6) and the rear side, in which the splitting
and/or distributing means (5, 6, 7) are arranged.

Gas insulated switchgear according to claim 1,

characterized in,

that the bottom of the interspace is closed, in order to reflect the plasma towards
the top of the interspace.

Gas insulated switchgear according to claim 1,

characterized in,

that at the top of the interspace a further plasma deflector (7) is arranged, in order
to guide the plasma (3) at the top away from the cover.

Gas insulated switchgear according to claim 5,

characterized in,

that the deflector (7) is arranged in an angle 20°< a < 70° form the upper vertical
position.
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10.

Gas insulated switchgear according to one of the aforesaid claims,
characterized in,

that the pressure relief is located in the high or medium voltage equipment
compartment of the switchgear.

Gas insulated switchgear according to one of the aforesaid claims,
characterized in,

that the deflector and/or the reflecting or guiding means are made of electrical
conductive material.

Gas insulated switchgear according to claim 7,
characterized in,
that the conductive material is metal.

Gas insulated switchgear according to claim 7,
characterized in,
that the conductive material is conductive plastic material.

Gas insulated switchgear according to one the aforesaid claims,
characterized in,

that the deflector and/or the reflecting or guiding means are connected electrically

on ground potential.
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