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(54) Air insulated medium voltage switchgear, and probe system for air insulated medium voltage 
switchgear

(57) Air insulated medium voltage switchgear, and a
probe system for air insulated medium voltage switch-
gear, wherein the probe system is a portable probe sys-
tem, which can be inserted through a separate opening
of the housing of the switchgear, and that the switchgear
housing contains a low voltage steering compartment
and a medium voltage compartment, according to the
preamble of claim 1.

In order to overcome predescribed problems, the in-
vention is, that the separate opening for the probe is lo-
cated in such, that it guides through the low voltage steer-
ing compartment into the medium voltage compartment
or compartments of the switchgear.
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Description

[0001] The invention relates to an Air insulated medium
voltage switchgear, and a probe system for air insulated
medium voltage switchgear, wherein the probe system
is a portable probe system, which can be inserted through
a separate opening of the housing of the switchgear, and
that the switchgear housing contains a low voltage steer-
ing compartment and a medium voltage compartment,
according to the preamble of claim 1.
[0002] Current problems in Medium Voltage Switch-
gear condition monitoring are described as follows

- Partial discharge cannot be detected by externally
attached equipment, which is insensitive. Its appli-
cable to cable and circuit breaker compartment, but
usually not easily applicable to busbar compartment
due to its location inside the switchgear housing.

- Infrared thermal imaging is applicable to cable con-
nections - in cable compartment - only, but usually
not easily applicable to circuit breaker and busbar
compartment.

- No standard solution of permanently installed con-
dition monitoring devices in the circuit breaker and
busbar compartments is availabe. Normally the
monitoring electronics equipments life cycle is much
shorter then the switchgear life cycle. The shorter
electronics lifecycle would cause troubles demand-
ing shutdowns of the switchgear for failed electronics
replacement rather then help the users reduce the
need for shutdowns.

[0003] So it is the object of the invention to overcome
this problems in common.
[0004] The solution by the invention is, that the sepa-
rate opening for the probe is located in such, that it guides
through the low voltage steering compartment into the
medium voltage compartment or compartments of the
switchgear.
[0005] Furthermore the separate opening is provided
with a mechanical shutter, and the shutter is proved with
locking means in such, to prevent unauthorized use. Un-
authorized use should be blocked in order to prevent that
unskilled person can insert object into the switchgear
compartments.
[0006] In a further advantageous embodiment, the
probe system can be directly pluged in electrically during
it is passed through the low voltage compartment. So the
probe sensors will be activated simultaneously.
[0007] In a further advantageous embodiment the pass
through for the probe system into the switchgear is ar-
ranged in such, that after having inserted the probe sys-
tem along a first short distance, the head of the probe
reaches the circuit breaker compartment of the medium
voltage compartment, and then after a further and deaper
insertation the probe system reaches the busbar com-

partment.
[0008] Advantageous is, that the opening is designed
in a circular form in such, that the probe system can be
rotated around its long axis after insertation.
[0009] In a further advantageous embodiment, the
used probe system is portable and for temporarily use
provided with a pair of sensors, that means one ultrasonic
sensor for partial discharge detection, and one infrared
sensor for assessment of joints of temperature.
[0010] In a last advantageous embodiment, the ar-
rangement of the opening is retrofitted. So by this, and
by the embodiment of a portable sensor probe, retrofitting
of existing switchgear systems is possible.
[0011] An embodiment of the invention is shown in the
figures.
[0012] Internal arc safe inlet according to the invention
allows partial discharge measuring equipment and infra-
red thermography equipment in internal arc resistant
probe temporarily or permanently to circuit breaker and
busbar compartment.
[0013] So by monitoring an infrared image of the inter-
nal compartment of the switches and busbars high tran-
sition resistance can be monitored and therefore located
as soon symptome of faults, as well as detection of ul-
trasonic sensor field inside the switchgear if the probe is
provided with an ultrasonic sensor.
[0014] The invention solves furthermore the already
above mentioned problems, in current medium voltage
air insulated switchgear condition monitoring methods -
pointwise:

- The partial discharge ultrasonic sensor in the probe,
inserted through the inlet, has direct airpath to the
circuit breaker or busbar compartment allowing ac-
curate measurement of ultrasonic signal levels in
these compartments.

- The infrared thermal imaging equipment in the
probe, inserted through the inlet, has the critical ar-
eas in the circuit breaker or busbar compartment in
direct field of view allowing accurate thermal imaging
without need for any infrared windows.

- The probe with ultrasonic and infrared thermal im-
aging equipment can be inserted permanently into
the inlet. In case some of the monitoring equipment
inside the probe fails, the probe can be replaced with
spare one in matter of minutes without a need for
switchgear shutdown.

[0015] So the use of dedicated internal arc safe inlet
with shutter system for entry of the condition monitoring
equipment to the circuit breaker and busbar compartment
is basical for the invention.
[0016] Furthermore the use of dedicated interal arc
safe probe with monitoring equipment embedded in it for
periodic condition assessment or permanent condition
monitoring of the medium voltage air insulated condition.
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[0017] Figure 1 shows an air insulated medium voltage
switchgear housing in transparent side view.
[0018] The sensor probe is here indicated as inserted
into the circuit breaker compartment. The probe is here
provided with an endoskopic camera, in order to have a
look downwards, as indicated. An externally holded cam-
era is connected with the probe, so that images from
inside the compartment can be transmitted to the external
display.
[0019] Figure 2 shows different positions of the probe
in the switchgear housing/compartment. So the probe
can be provided with an ultrasonic sensor system.
[0020] Figure 3 shows the opening for inserting the
probe into the low-voltage compartment of the switch-
gear.
[0021] So the entry for diagnostic tools should be in-
ternal arc safe, i.g. the shutter, in fact two shutters, which
are mechanically interlinked, one between the low volt-
age compartment and the circuitbreaker compartment,
and the busbar compartment.
[0022] So the shutters can have the following open po-
sitions in combination.

a) The entry to circuit breaker compartment is closed
and the entry to busbar compartment is closed.
b) The entry to circuit breaker compartment is
opened, and the entry to busbar compartment is
closed.
c) The entry to circuit breaker compartment and bus-
bar compartment is opened.

[0023] The condition monitoring inlet is a dedicated in-
let for inserting condition monitoring equipment in a probe
to circuit breaker and busbar compartments. When not
in use, the inlet is covered by a internal arc proof shutter
to provide arc safety for the personnel. The probe con-
taining condition monitoring sensors when inserted in the
inlet also ensures the intenal arc proofing.
[0024] The detailed design of the shutter mentioned
above is not in scope of this invention disclosure, as dif-
ferent design migh be applied.
[0025] The inlet location is preferably in the central right
part of low voltage (LV) compartment of the switchgear,
so that the monitoring equipment signals (in case of per-
manently inserted probe) can be routed shortest way to
the signal processing units located in LV compartment.
In case of temporarily inserted probe, the LV compart-
ment central right part is easily accessible for the operator
and usually provides routing for the probe that do not
dramaticaly distort the electromagnetic field in circuit
breaker and busbar compartments.
[0026] The inlet described above leads from the LV
compartment (Low voltage compartment) to the circuit
breaker compartment. For entry to busbar compartment,
similar inlet with shutter (this shutter doesn’t have to be
arc proof and should be preferrably operated by the same
mechanism as the inlet from LV to circuit breaker com-
partment) needs to be provided between circuit breaker

and busbar compartments to allow access for the probe
from circuit breaker to busbar compartment.
[0027] Both inlets have preferably circular form, so that
the monitoring equipment can be fixed into a probe in
form of metal tube and the probe can be rotated into
desired position once inserted into the inlet.
[0028] When used for periodic condition assessments
(temporarily), the probe is fitted with one pair of sensors
(ultrasonic for partial discharge and IR or visible spectrum
camera for assessment of joints temperature). The meth-
od of taking measurements for periodic condition assess-
ment is the following: The operator opens the shutter on
the inlet between LV and circuit breaker compartments
and inserts the probe "half way", i.e. into the circuit break-
er compartment taking measurements in circuit breaker
compartment. With the probe still inserted "half way" in
the circuit breaker compartment, the operator opens the
shutter between circuit breaker and busbar compartment
and insert the probe full way to the busbar compartment
for taking measurements there. On the way out the shut-
ters close automatically once the probe is removed from
the inlet.
[0029] When used for permanent condition monitoring
(the probe is permanently inserted in the inlet full way),
the probe is fitted with two sets of sensors and with plug
and socket system on the operator (LV compartment)
end, so that once fully inserted into the inlet, one pair of
sensors monitors the busbar compartment, second pair
of sensors monitors the circuit breaker compartment and
the signals are wired through the plug and socket system
to the signal processing unit in LV compartment.
[0030] The detailed setup of sensors in the probes and
used sensor technology is not in scope of this disclosure,
as the sensing technologies might develop in time while
the method of inserting the sensor in a probe through the
dedicated inlet stays the same.
[0031] The shutter on the inlet is lockable (in fully
closed position) by padlock or dedicated key lock to pre-
vent unauthorized person opening the inlet.

Claims

1. Air insulated medium voltage switchgear, and a
probe system for air insulated medium voltage
switchgear, wherein the probe system is a portable
probe system, which can be inserted through a sep-
arate opening of the housing of the switchgear, and
that the switchgear housing contains a low voltage
steering compartment and a medium voltage com-
partment,
characterized in,
that the separate opening for the probe is located in
such, that it guides through the low voltage steering
compartment into the medium voltage compartment
or compartments of the switchgear.

2. Air insulated medium voltage switchgear, according
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to claim 1,
characterized in
that the separate opening is provided with a me-
chanical shutter, and that the shutter is proved with
locking means in such, to prevent unauthorized use.

3. Air insulated medium voltage switchgear, according
to claim 2,
characterized in
that the probe system can be directly pluged in elec-
trically during it is passed through the low voltage
compartment.

4. Air insulated medium voltage switchgear, according
to one of the aforesaid claims,
characterized in
that the pass through for the probe system into the
switchgear is arranged in such, that after having in-
serted the probe system along a first short distance,
the head of the probe reaches the circuit breaker
compartment of the medium voltage compartment,
and then after a further and deaper insertation the
probe system reaches the busbar compartment.

5. Air insulated medium voltage switchgear, according
to one of the aforesaid claims,
characterized in
that the opening is designed in a circular form in
such, that the probe system can be rotated around
its long axis after insertation.

6. Air insulated medium voltage switchgear, according
to one of the aforesaid claims,
characterized in
that the used probe system is portable and for tem-
porarily use provided with a pair of sensors, that
means one ultrasonic sensor for partial discharge
detection, and one infrared sensor for assessment
of joints of temperature.

7. Air insulated medium voltage switchgear, according
to one of the aforesaid claims,
characterized in
that the arrangement of the opening is retrofitted.
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