
1Dipl.-Ing. H. Horstmann GmbH  |  Humboldtstraße 2  |  42579 Heiligenhaus  |  T +49 2056 976-0  |  www.horstmanngmbh.com  |  info@horstmanngmbh.com

The medium-voltage grid of tomorrow is intelligent, effi-
cient and even more reliable than that of today. It manages 
the energy fed into the grid by local producers inde-
pendently and securely — independent of fluctuating ener-
gy supplies generated from wind and sun. Monitoring takes 
place entirely in the control room. While the future has al-
ready begun in a few metropolises and modern switchgear 
is being installed, the majority of towns and municipalities 
along the approximately 510,000 km of lines in the German 
medium-voltage grid still use the established air-insulated 
switchgear. The per se solid technology works reliably.
Nevertheless, maintenance and troubleshooting are te-
dious. Lack of options such as recording and analysing load 
peaks have pushed air-insulated switchgear to its technical 
limits.

Operators of medium-voltage grids need to invest more 
and more in measurement and data technology in order to 
be able to cope with the change from fossil to renewable 
energy sources. Furthermore, digitalisation does not stop at 
medium-voltage grids: Permanently available status data, 
visualisation of daily load profiles for current and voltage or 
active power of a string will increasingly become standard.
Having recognised this, Netzgesellschaft Eisenberg has 
retrofitted their air-insulated switchgears. The company was 
looking for a partner who could complement the existing 
technologies in the switchgears with future-proof ones. 
With Horstmann GmbH, an effective partner has been 
brought onboard who — besides the appropriate com-
ponents — also brings decades of medium-voltage grid 
know-how to the table. The cooperation offered optimal 

conditions for a retrofit on the Eisenberg switchgears. The 
main components of the technical revitalisation are a capac-
itive voltage sensor, a voltage detecting system (Wega 1.2 
C) and a short-circuit indicator (ComPass B 2.0) — all from 
Horstmann. After installation, these components should 
enable more efficient work, higher safety and new function-
alities for colleagues in the field and those in the control 
room.

The new standard: Fault messages directly to the smart-
phone
On the one hand, the fault messages should be routed to 
the employees with mobile phones. This should make the 
utility’s service technicians more independent and signifi-
cantly shorten response times in the event of a malfunction. 
In addition, Netzgesellschaft Eisenberg had specified for 
Horstmann that a visualisation of the measurement data 
should be carried out in the control room.
Another clear requirement of Netzgesellschaft Eisenberg: 
The installed hardware should be easy and comprehensible 
for fitters and service staff to handle. In addition, it was re-
quired that the devices used could display the direction for 
short-circuit and earth-fault detection along with the option 
of using the pulse detection algorithm for fault location.

Capacitive voltage coupling: Retrofitting speeds up service 
calls and makes them safer
The biggest challenge for Netzgesellschaft Eisenberg was 
the fact that the existing air-insulated switchgears of older 
construction do not yet have capacitive voltage coupling; 

Capacitive voltage sensor as an important component for cost-efficient retrofitting

Making air-insulated switchgear fit for the  
future — Eisenberg leads the way
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a problem prevalent throughout Germany as well as world-
wide.
For the utility’s service technicians, this has always resulted 
in a time-consuming procedure in order to be able to prove 
beyond doubt that the switchgear is voltage-free. Another 
shortcoming of the ageing switchgear: The lack of capac-
itive voltage coupling does not allow monitoring in the 
control room. Two aspects that were high on the agenda for 
Netzgesellschaft Eisenberg and which were to be solved 
with the help of Horstmann's engineers.
In principle, the five safety rules for "Live working" must be 
observed at every switchgear — regardless of the design. 
This means that the first step is to check whether the system 
is de-energised. Even if this information has already been 
transmitted by a technician in the control room — self-pro-
tection always comes first. Up to now, voltage testers have 
been used in Eisenberg for this purpose, which clearly 
indicate the status of the operating voltage via an optical 
and/or acoustic signal. The downside: The voltage tester 
— consisting of an insulating rod and contact electrode — is 
somewhat unwieldy and must be carried along for ev-
ery use on an air-insulated switchgear. Work can only be 
carried out after the test has shown beyond doubt that the 
system is voltage-free.

Small sensor, big effect: The C1A2 voltage sensor from 
Horstmann
Here, the Horstmann experts implemented the fixed instal-
lation of a C1A2 voltage sensor and lowered this hurdle 
significantly. The capacitive voltage sensor is a component 
made of cast resin in which a capacitor is encapsulated. 
The C1A2 was fixed in Eisenberg on the same screw that 
connects the switchgear to the medium voltage cable. A 
procedure that can work the same way on all air-insulated 
switchgear and leads to the same result: With installation of 
the voltage sensor on the rail, a voltage tap is made possi-
ble. If the C1A2 is now connected to the Wega voltage test 
system, the status message "Voltage present" or "Voltage 
absent" appears on the unit. "Voltage not present" accord-
ing to IEC 61243-5 permanently displayed.
Compared to use of the classic voltage tester, service tech-
nicians are now much more flexible, since they have status 
information immediately when they enter the switchgear, 
regardless of what the control room indicates — always.

Diverse measured values enable analysis in the control 
room
In addition to direct data acquisition by the service techni-
cian, the connection of the Wega 1.2 C to a ComPass B 2.0 
allows the C1A2 sensor data for the entire switchgear to be 
accessed and displayed. Already on site, technicians can 
determine the direction of a fault. The recorded parameters 
voltage (U), current (I), load flow direction (A↑ or B↓), power 
factor (cos φ), power (P, Q, S), energy (E), temperature (T) 
and frequency (f) can be read on site and are displayed in 
parallel in the control room, where they also form the basis 
for monitoring and analysing grid operation. Another plus: 
In the future, Netzgesellschaft Eisenberg will be able 
to define limit values on the ComPass B 2.0, which, if 

exceeded, will be directly displayed in the control room, 
ensuring the shortest possible reaction times and thus 
more network stability. 

Conclusion
The technical upgrade of the air-insulated switchgears of 
Netzgesellschaft Eisenberg formed an important basis for 
the expansion and use of renewable energy in Eisenberg 
via the newly created functionalities from C1A2 sensors, 
Wega 1.2 C and ComPass B 2.0. The voltage sensor used 
in combination with the voltage detecting system and the 
short-circuit indicator will enable Netzgesellschaft Eisen-
berg to ensure transparency of its medium-voltage grid in 
the future, even if load cases or the amount of renewable 
energy fed in from outside changes. Because it is already 
clear today: The safe and stable operation of medium-volt-
age grids is becoming more challenging due to the increas-
ing volatile loads — for grid operators and municipal utilities 
alike. Technologies such as the capacitive voltage sensor, 
ComPass B 2.0 or Wega 1.2 C represent options for a 
cost-efficient retrofit that can meet these challenges quickly 
and easily. The solidly built air-insulated switchgear can be 
used for years and decades and offers technical features 
with which the power supply can be managed in the future 
from a qualitative and quantitative point of view.


