
LVRSys™

It´s all about the right voltage.
• Low voltage regulation in local and industrial grids from 

7.5 kVA up to 3150 kVA
• Phase independent regulation (voltage balancing)
• Regulation ranges from ± 6 % up to  ± 24 % of the 

nominal voltage
• Outdoor, indoor or pole mount installation
• Single- or three-phase regulation
• Adjustable response time of the controller < 30 ms
• Integration in customer installations (e. g. regulation of 

self-consumption)
• Grid configurations TT / TNC-C / TN-S / IT
• Line or direct transformer regulator

We take care of it.

LVRSys™



EEG and BMWi – Distribution grid study 2014

In Germany climate and environmental protection is characte-
rized by a high degree of political and public interest. For this 
reason a German Law supporting the production of renewable 
electricity (EEG) was introduced. This law is used to promote 
and develop technologies that generate power from renewable 
energy sources.
The EEG apportionment has increased continuously and explo-
sively in recent years. In 2014 the tax on alternative energies 
was € 6.24 ct/kWh. In 2015 the tax stabilized at the very high 
level of € 6.17 ct/kWh. The massive economic pressures led 
EEG to bring a significant subsidy reduction in 2014. However,
the targets are fixed now. The share of renewable energies 
as part of gross electricity consumption has to rise up to 
45 % by  2025 and to 80 % by 2050. To achieve this purpo-
se this means an average expansion of 2.5 GW photovoltaic 
and 2.5 GW of onshore wind yearly. As such, the German 
energy supply found itself at the point of a significant change. 
The transport and distribution grid, which has been built over 
a hundred years, was renovated in just a few decades. Studies 
such as the BMWi (the distribution grid study) provided an 
overview of the necessary grid expansion requirements and 
showed alternatives to reduce classic grid expansion predicted 
investments via intelligent equipment and solutions.

According to such studies, in the low voltage levels, the use of 
new technologies can almost completely compensate the grid 
expansion.
A cost-effective solution for this challenge is the LVRSys™, 
an already marketed, proven, robust and service-friendly 
device, which not only solves voltage problems but also reduces 
network losses.

Cost-effective alternatives for grid expansion ensure 
acceptance of energy transition

The total cost of energy transition is up to € 150 billion by 
2015. With a cost share of € 125 billion the EEG total allocat-
ion was by far the biggest cost driver. The total costs of the 
new energy age will probably increase to an estimated value 
of € 560 billion by 2025. Up to € 80 billion will be spent on 
grid expansion. The acceptance of the energy transition is at 
stake because of the enormous cost factor. In addition, the grid 
expansion is often incomprehensible. Energy suppliers, grid 
operators and the Federal Network Agency are now under the 
obligation to not risk the century’s project, the energy transi-
tion.

LVRSys™ for Power Utilities
Low Voltage Regulation System



Previous planning of low voltage grids

New low voltage grids were developed according to plan and 
built criteria such as:
• Maximum grid load
• Stations at the load center
• Thermal continuous load and voltage maintenance
• Maximum cable load approx. 50 %
• Maximum station load approx. 2/3 
Frequently 4 x 150 mm² cables have been used since they are 
considered short-circuit proof and have hardly taken a signifi-
cant cost weight in relation to the total cost of civil engineer-
ing work. As a result of these planning guides most low vol-
tage grids were oversized in consideration to current carrying 
capacity.

Voltage maintenance in low voltage grids

According to the European standard EN 50160, in the low 
voltage grid, a voltage tolerance of ± 10 % versus the nominal
voltage is permisible. According to the low voltage directive
VDE-AR-N 4105 decentralized generators are allowed
to increase the voltage by a maximum of 3 %. An in-
crease of the voltage by 3 % is achieved very quickly with 
a low voltage cable and this is usually the main criteria for 

the connection of new, decentralized generation units. For 
a standard 4 x 150 mm² aluminum cable a voltage boost of 
3 % is already reached at a length of 230 m. However the 
current carrying capacity of the cable would only reach 
50 %. Ten years ago few distribution grid operators reported 
problems with the voltage maintenance in the low voltage 
grid. Through the installation of PV-systems there were main-
ly violations to the upper tolerance band as defined by the 
EN 50160. In the future an increased use of heat pumps and 
electro-mobility applications is forseen, so it can be expected
that the voltage band will be exploited or rather violated in 
both upper and lower directions.



Electromobility

In Germany the 2015 discovered diesel-engines exhaust gas 
affair raised the issue of electro mobility to a new level.  The 
Federal Government plans to have 1 million electric vehicles on 
the roads by 2020. By 2030 this number should be increased 
to 6 million. The total emitted emissions from electrical energy 
production and mobility can only be reduced if the electrical 
power generation is almost completely converted to renewa-
ble energy. Initial studies described the effects of e-vehicles 
on the transmission network by 2030 as almost unnoticeable. 

Unfortunately the reality looks quite different and hence the 
distribution networks will be thereby burdened. As a result 
grid operators once againg after the boom of photovoltaics 
are forced to reinforce the grid. Over 90 % of the charging 
of e-vehicles will be at home using 32 A or 16 A outlets. This 
can lead to voltage problems for rural grids. The LVRSys™, 
encapsulated into a controllable street cabinet is designed to 
provide relief for such situations.







Plan with foresight (economic efficiency)

The regulation systems can generally be used for more than 
30 years. Cables and transformers can even be used for over 
40 years. The most economical approach would be to be 
able to accurately estimate the conditions in the low voltage 
grid over these periods. However this is not possible. Self-
assessments over a period of 10 years do not even affect 
the state of future grids. It is therefore necessary to use 
flexible operating means. Low voltage regulation systems 
help to delay grid expansion until there is no longer any 
alternative to the installation of new transformers and cables. 
Until the grids are at this point, the low voltage regulation 
system could shift the expansion by years or decades. There-
fore a grid expansion can then be designed efficiently. It is 
imperative to avoid grid expansion due to voltage stability 
problems. 

An example of this is a low voltage grid of the simplest type. 
Figure 1 shows the expansion of the low voltage grid in 2017. 
By 2020 partial PV-systems are integrated and cause local 
voltage problems. Measure A stabilizes the voltage by means 
of grid expansion. Measure B uses an active regulation system. 
The voltages were stabilized by both measures. When by 2025 
further PV systems were installed elsewhere, local voltage 
problems occured. In addition the local area grid is operated 
at the operating resource limit hence a network expansion is 
therefore indispensable. In both variants a local grid substation 
is now installed. For Measure B the controllers are removed 
by intermeshing, hence they can be used to avoid misplaced 
investments.
Line regulators are mobile, thus grid hot spots can flexibly be 
served with a reasonable count of units.
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