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Figure 1

(57) Abstract: The invention relates to a medium
voltage circuit breaker in highpressure subsea envir-
onment, with a vacuum circuit breaker in a pressure
tight housing, according to the preamble of claim 1.
In order to create a three phase switchgear for high
environmental pressure, like in subsea, which is effi-
ciently protected against this hight high environ-
mental pressure, by fulfilling additionally high
switching performance, the invention is, that for an
electrical three-phase arrangement, one vacuum cir-
cuit breaker per phase is in arranged in a separate
pole housing each, and the resulting three pole hous-
ings are mounted to a common base compartment, in
which all the three drives for the three vacuum cir-
cuit breaker are arranged in.
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Medium Voltage Circuit Breaker in Subsea Environment

The invention relates to a medium voltage circuit breaker in highpressure subsea
environment, with a vacuum circuit breaker in a pressure tight housing, according to

the preambile of claim 1.

A known state of the art, US 4,568,804, disclosure is shown in the Figure 2. An
insulating housing 1a and 1b, that contains a switching element 2 is located in an
environment of high pressurized fluid. For example this can be a vacuum interrupter
in a subsea application. The vacuum interrupter has to be protected against the high
pressures, which can reach 300 bar or more. Therefore a pole part is needed, that
withstands the pressure and keeps an atmospheric environment of 1-3 bar at the
outer surface of the vacuum interrupter itself. The high pressurized fluid around is
insulating fluid. This is in an enclosure on the seabed in order to prevent damage

from contact with the seawater.

So itis the object of the invention, to create a three phase switchgear for high
environmental pressure application, like in subsea, which is efficiently protected
against this hight environmental pressure, by fulfilling additionally high switching

performance.

The invention is, that for an electrical three-phase arrangement, one vacumm circuit
breaker per phase is in arranged in a separate pole housing each, and the resulting
three pole housings are mounted to a common base compartment, in which all the

three drives for the three vacuum circuit breaker are arrangend in, and that the three
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pole housings and the common base compartment are attached in such, that they
form commonly a pressure tight compartment. So the drives are located in a
common compariment. But, there is no need for three separated compartment for
each drive, but only one common compartment for all the three drives. So finally the
pole houses and the common base compartment commonly form a gastight
compartment for high withstand against high environmental pressure. By that the
complete switchgear arrangement is easier to construct with such high pressure
tightness from outside to inside.

One important embodiment of the invention is, that the external contacts of the
circuit breaker are made of conducting material and at least one of the external
contacts is or are integral part of the pressure tight housing. That means, that at
least on of the external contacts are not constructed like a bushing, whiches
thightness in that pressure range would be difficult.

So at least one contact, for example the top contact is not a bushing through a top
cap of the insultating housing, but the top lid of the housing itself, which is fixed on
top and using a sealing.

An advantageous embodiment is, that the drives are mounted inside the common

compartment each on a separate frame.

A further advantageous embodiment is, that the three drives are mechanically linked
together in such, if one or two drives fails to work, the force of the two remaining
working drives is strong enough to switch all three vacuum circuit breaker in
common. By that a high performance level of security is given, which is important for
deepsea applications, because maintenance is not such easy then under normal

environmental pressure.

In a further advantageous embodiment the three drives in the common compartment
are connected to one common signal wire system, feed into the common

compartment by only one bushing.
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One big advantage of this embodiment is resulting in the fact, that the drives can be
electrically connected to the signal wire in parallel or in line, depending to the
desired functionality. So by the common compartment for all drives of a three-phase
arrangement, only one bushing for the electrical signal wiring for the drives is
needed.

For high pressure environment, the partial volumina of the three pole housings and
the volume of the common compartment for the drives are coherently resulting in a
common volumina, which is pressuretight against high environmental pressure of
300 bar or above in such, that the inner pressure results at round about 1 to 3 bar in
total.

In a further advantageous embodiment is defined,

that the common volumina is filled with an insulating gas.

According to that, the insulating gas is sulfurhexafluoride (SF6).

An embodiment of the invention is shown in the drawing.

According to figure 1, for the electrical connection 3 to the switching element 2,
there is a conducting lid 4. Furthermore there is a conducting ring 5. These
conducting elements 4, 5 are the contacts iiself. These contacts 4 and 5 have to
provide a good electrical connection. As well, they are part of the housing and have
to be tight against leakage and stable against the pressure on the outside. In line
with the vacuum interrupter 2, there is a drive 6, that operates on low voltage. To
have this appropriate for a medium voltage application, the housing parts 1a and 1b
have to be made at least partly of insulating material. Furthermore the volume 7 can
be filled with an insulating gaseous medium like SF6.

The design according to figure 2, as state of the art, is a Circuit Breaker for a single
current path. lis application is mostly given in three-phase-networks, where always
three poles operate simultaneously. That means, that always three poles have o be
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grouped in a switchgear arrangement and thus fixed to a frame and surrounding

enclosure.

What is proposed in this invention disclosure is shown in Figure 1. Three pole
housings are mounted to a common housing 1c¢. This housing part can be
conducting or insulating because it is not in vicinity of the high voltage potential of
the contacts 3 and 4 or the switching element 2. The drives are supported on frames
not shown in this figure. This creates a three-phase-circuit-breaker, that can be
handled and tested as a unit. Furthermore, this allows to implement a mechanical
link 8, that prevents a critical situation in case of a failed drive, because it provides a
common opening of the switching elements. In normal condition every pole is
operated by its own drive. If one drive fails, the energy of the remaining two drives is
high enough to operate all three poles, at least in the more critical OFF operation.

In addition the number of required low voltage signals or operating voltages to pass
the housing can be reduced, as the electrical connections of the three drives can be
connected in parallel or in line, depending on the function. This reduces the risk of
leakage and the costs for the expensive bushings.
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Claims

1. Medium voltage circuit breaker in highpressure subsea environment, with a
vacuum circuit breaker and a drive in a pressure tight housing,

characterized in

that for an electrical three-phase arrangement, one vacumm circuit breaker per
phase is in arranged in a separate pole housing each, and the resulling three pole
housings are mounted to a common base compartment, in which all the three drives
for the three vacuum circuit breaker are arrangend in, and that the three pole
housings and the common base compartment are attached in such, that they form

commonly a pressure tight compartment.

2. Medium voltage circuit breaker according to claim 1,

characterized in

that the external contacts of the circuit breaker are made of conducting material and
at least one of the external contacts is or are integral part of the pressure tight
housing.

3. Medium voltage circuit breaker according to claim 1 or 2,
characterized in
that the drives are mounted inside the common compartment each on a separate

frame.

4. Medium voltage circuit breaker according to claim 3,

characterized in

that the three drives are mechanically linked together in such, if one of the drives
fails of work, the force of the remaining working drives are strong enough to swiich

all three vacuum circuit breaker in common with two drives.

5. Medium voltage circuit breaker accrding to one of the aforesaid claims,
characterized in

that the three drives in the common compartment are connected to one common
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signal wire system, feed into the common compariment by only one bushing.

6. Medium voltage circuit breaker according to claim 5,

characterized in

that the drives are electrically connected to the signal wire in parallel or in line,
depending to the desired functionality.

7. Medium voltage circuit breaker according to one of the aforesaid claims,
characterized in

that the partial volumina of the pole three housing and the volume of the common
compartment for the drives are coherently resulting in a common volumina, which is
pressuretight against high environmental pressure of 300 bar or more, in such, that
the inner pressure resulis at round about 1 to 3 bar in total.

8. Medium voltage circuit breaker according to claim 7,
characterized in

that the common volumina is filled with an insulating gas.

9. Medium voltage circuit breaker according to claim 7,
characterized in
that the insulating gas is sulfurhexafluoride (SF6).
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