
VOLTAGE OPTIMISATION
FOR INDUSTRY, TRADE, BUSINESS AND LOCAL NETWORKS
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Employing a voltage control system in a low-tension network provides independence from net-
work fluctuations. In addition, energy-using equipment is optimally supplied with electricity and 
energy. Controlled and stabilised mains voltage leads to greater operational safety.

Voltage control units control and stabilise the supplied network voltage and ensure, based on 
EN 50160, that it consistently stays at a level that is economically and electrically optimal for the 
company.
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Solutions for voltage stabilisation

Voltage fluctuations and voltage dips are a 
growing problem. Extreme weather events 
around the world are becoming increasingly 
common. In addition, regenerative energy 
sources destabilise the electricity networks. 

Companies and energy suppliers therefore have an urgent need to take action to protect their 
installations and networks.

The optimum

                 voltage
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Solutions for voltage stabilisation

Since the emplaced control, regulation and process units often 
allow only narrowly tolerated voltage deviations, measures 
are required to maintain the mains voltage within determined 
limits. The voltage fluctuations of the network are frequently so 
large that the power units no longer work properly and switch 
off. To ensure safe operation, voltage regulators must be used 
to stabilise the mains voltage.

Ruhstrat has specialised in these markets for many decades 
and is now a market leader in the range of voltage optimisation. 
We offer various products of voltage stabilisation up to 
2,000 kVA power and correction times to milliseconds.

>> SOLUTIONS
  Adjustment of large and long-term mains voltage 
fluctuations 
 Automatic voltage stabilisers

  Operational safety for companies, compensation 
for voltage fluctuations and voltage dips 
 OLIVER – Online Voltage Regulation

  Supply security for local area networks, network 
stabilisation in the case of voltage fluctuations 
 NESSY – Network voltage stabilisation system

  Reduce energy costs by optimising the voltage 
 DeltaVolt

>> ADVANTAGES
  Increased operational reliability through controlled 
network voltage

  Independence from voltage fluctuations in the network

  Reduction of short-term voltage dips

  Energy cost reduction through stabilised network voltage

  Increasing the lifespan of machines and production 
equipment

  Provision of electrically and energetically optimised 
voltage to all users
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Voltage Stabilisers 

Transformer voltage stabilisers 
are used to adjust mains voltage 
fluctuations that are large and 
that last for longer periods. The 
network form plays no part in 
this regard. For applications with 

control accuracies of 1 to 2 %, the systems represent a cost-effective solution. Through the simple 
and robust technology, the devices also work reliably under difficult load and ambient conditions.

Stabilisation of

voltage fluctuations
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Voltage Stabilisers 

Voltage stabilisers – aff ordable and robust technology for 

harsh environments

Transformer voltage stabilisers consist of a control transformer 
with centre tap and motor drive, a series auxiliary transformer, 
and an electronic controller. 

In three-phase systems without a neutral conductor, a star-
point generator is installed, which allows a sliding load of up 
to 30 %. If the voltage fluctuations in three-phase systems vary 
in the individual phases or the loads on the three phases are 
very differently distributed, it is recommended to regulate the 
phases with separate switching transformers for each phase. 
With approximately equal deviations, a three-phase transformer 
with only one drive can be used.

>> FACTS
  Transformer voltage stabilisers

 – Single-phase and three-phase versions
 – Power up to 2,000 kVA
 – Settling time 1.5…2.5, sec.
 – Protection class up to IP54
 – Phase-compensated adjustment when needed
 – Optional in earthquake-proof design

  Magnetic voltage stabilisers

 – Single-phase versions
 – Power up to 10 kVA
 – Settling time 40…60 ms
 – Protection class up to IP65

>> ADVANTAGES
  The voltage stabilisation occurs without a phase 
displacement

  The voltage stabilisation is independent of the load

  The output voltage is sinusoidal according to the input 
voltage

  A waveform change does not occur to the network or 
to the consumer

  A radio interference suppression and transient attenuation 
can occur depending upon the requirements
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Compensation for voltage fluctuations and voltage dips

Voltage dips cannot be entirely avoided even in modern networks. Voltage fluctuations are even 
increasing and are frequently underestimated as a risk to industrial production processes. Faults 
of just 20 ms in duration may result in significant production problems. 

OLIVER reduces

                 voltage dips
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Compensation for voltage fluctuations and voltage dips

Oliver compensates for undervoltage and overvoltage of up 

to 40 %

Voltage dips threaten the power supply of the system and 
therefore paralyse production, leading to production downtimes 
and high costs. One solution offers protection: OLIVER – the 
Online Voltage Regulation System.

OLIVER is a three-phase active mains voltage regulator for the 
highly dynamic correction of symmetrical and unbalanced 
voltage dips and/or phase unbalances in the electrical power 
supply. OLIVER reliably compensates for undervoltage and 
overvoltage of up to 40 percent. OLIVER stabilises the network 
extremely quickly and can easily be integrated into the 
respective industrial environment.

CAUSES OF VOLTAGE DIPS IN THE SUPPLY 

NETWORK

 ■  Short circuit in the distribution network
 ■  Lightning strike
 ■  High loads and strong load changes
 ■  Switching operations of the power supply 

company
 ■  Switching the power plant on and off
 ■  Unstable energy generators (wind/solar parks)
 ■  Birds and bird droppings

DIRECT EFFECTS

 ■  Circuit breaker of the power supply company 
trips (typical reaction time 100-150 ms)

 ■  Local events spread through the intercon-
nected supply network

 ■  Contactors & relays de-energise
 ■  Sensors detect incorrect values
 ■  Frequency converters switch off

CONSEQUENCES

 ■  Production processes 
come to a standstill

 ■  Production quality 
criteria are effected

 ■  Economic damages 
result

>> FACTS
  Power 150/300/450/600/750/900 kVA

  All worldwide mains voltages

  Network frequency 50/60 Hz

  Single-phase voltage dips:  55  % UN – 100  % (30 s)

  Three-phase voltage dips:  70  % UN – 100  % (30 s)
   50  % UN – 80  % (10 s)

  Response time: 140 μs / Settling time: < 10 ms

  Control accuracy of the output voltage: ± 0.2 % typical, 
max. ± 1 %

  Control accuracy in the case of voltage dip: ± 3 %

>> ADVANTAGES
  High supply and production safety as well as increased im-
munity of all connected loads

  Protection against voltage dips ± 40 % 
(three-phase) and/or ± 55 % (single-phase)

  Compensation for permanent voltage fluctuations of ± 10 % 
at 300/600/900 kW

  Compensation for permanent voltage fluctuations of ± 40  % 
at 200/400/600 kW

  Protection against high voltage

  Short circuit power is maintained
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NESSY

NESSY

Supply security for local networks

According to a distribution network study from 2014, the installed wind power and photovoltaic 
power will double or even triple by the year 2032. The volatile EE supply means that significantly 
more than 25 % of rural networks will have problems with voltage band violations in the next five 
years. 

Intelligent technologies for 

            voltage stabilisation

NESSY

NESSY
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Supply security for local area networks

NESSY maintains the network voltage permanently within the 

tolerance band of ± 10  %

In low-voltage networks, the voltage band may not deviate from 
the rated voltage by more than ± 10 % maximum (EN 50160). 
At the same time, decentralised energy producers (EE) may 
increase the voltage by only 3 % during the grid feed process 
(BDEW). Adherence to both of these standards and regulations 
leads to major problems in compliance with the voltage band 
in the distribution network, since the voltage fluctuations are 
increasing due to the ever rising share of renewable energy.

Using the electronic network voltage stabilisation system 
(NESSY) for existing local network transformers enables the 
network voltage to be kept permanently within the tolerance 
band of ± 10  %. 

NESSY can also be used as a section controller / voltage linear 
controller to correct asymmetries. These strengths are above 
all required in rural and suburban networks, where larger 
feeders put loads on individual network sections. Here targeted 
regulation of the relevant section is more effective and cheaper.

>> ADVANTAGES
  Voltage fluctuations in local area networks are adjusted -> 
Compliance with the mains voltage in the tolerance band ± 
10 % pursuant to EN 50160

  Stabilisation of the mains voltage ± 1.5 %

  Increase of the absorption capacity in distribution networks

  Reduction of network expansion measures

>> FACTS
  Power: 50 to 630 kVA

  Control range: * ± 6 % to ± 15 % of the nominal voltage

  Step width: * 1.5 % / 2 % / 2.5 %

  Number of steps per phase: 4, 5, 6

  Control speed: 150 ms per step

  Efficiency: > 99 %

  Control independent of phase

  Tolerance of the voltage band parametrisable

  Four quadrant operation possible, i.e. as soon as the power 
flow reverses, the voltage in the secondary-connected 
network section can be reduced

* Further control ranges and steps upon enquiry (e.g. 6 × 2.0  % steps, 
resulting in a control range of ± 12  %)



12

Lowering energy costs through voltage optimisation

In the course of the energy boom, prices for electrical energy are rising steadily. Not the least 
of which by means of subsidy claims for renewable energies. At the same time, the generally 
increasing number of feed-in points is leading to an increase in voltage values in low-tension 
networks, along with an increase in the range of fluctuation

Lowering power costs  

       through voltage optimisation
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Lowering energy costs through voltage optimisation

DeltaVolt reduces power consumption by up to 10 %

DeltaVolt systems control and stabilise the supplied network 
voltage and ensure, based on EN 50160, that it consistently 
stays at a level that is economically and electrically optimal for 
the company. Especially for voltage-dependent user groups, 
this leads to markedly lower power consumption, leading to 
decreased electricity usage and, therefore, to a noticeable 
reduction in energy costs. In addition, a stabilised operating 
voltage prolongs the lifespan of all electricity-consuming 
equipment.

Voltage-dependent consumers, such as those used in 
manufacturing, wholesale and retail, the gastronomy and hotel 
industry, public administration, airports and railway stations, 
hall baths, congress centres and logistics companies, can see 
their efficiency improved with controlled voltage.

Examples of voltage-dependent consumers:
 ■ Light bulbs with incandescent filaments
 ■ Fluorescent lamps with conventional and low-loss ballasts
 ■ Discharge lamps
 ■ Drives in the underload range (smooth operation, limited 

torque)

Application areas:
 ■ Ventilation systems
 ■ Conveyors
 ■ Lighting systems in industry and trade
 ■ Office and administrative facilities
 ■ Street and tunnel lighting
 ■ Refrigerated houses and cooling plants

>> ADVANTAGES
  Economical optimisation of energy costs

  Energy efficiency with one measure

  Reduce electricity costs with guarantee

  Increase the lifespan of machines and equipment

  Up to 20 % lower power consumption for lighting systems

  Up to 10 % lower power consumption, including general 
consumers

>> FACTS
  Power up to 1,600 kVA

  Continuously variable stabilised supply voltage

 Target voltage +/- 1 % accurately stabilised

 Phase-compensated adjustment when needed
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About us

Ruhstrat is a product brand of 
Eisenmann Thermal Solutions, 
a leading electrical engineering 
and plant engineering 
company.
Our products are used world-

wide in industry and research. The former Ruhstrat GmbH & Co. KG was changed to Eisenmann 
Thermal Solutions GmbH & Co. KG in 2015. It is a subsidiary of Eisenmann SE, a leading 
international plant supplier based in Böblingen.

Plants and services in the areas of electrical testing technology, 
voltage optimisation, transformers and power resistors continue 
to be developed and produced at Eisenmann Thermal Solutions 
under the Ruhstrat brand. 

Our quality management has been certified pursuant to 
DIN EN ISO 9001 since 1993. For our customers, this certification 
guarantees receiving only high-quality products according to 
objectively confirmed quality standards.

Providing Solutions 
             is our Strength

>> PRODUCTS
Our products are solutions for electrical test engineering and 
voltage stabilisation as well as transformers and throttles with 
capacities up to 20 MVA, voltages up to 36 kV, and nominal 
currents up to 30 KA:

  Electrical test solutions

  Voltage optimisation

  Low-voltage and medium-voltage transformers

  Variable transformers

  Toroidal core transformers 

  Reactors

  Load and test resistors
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About us

>> FACTS
  More than 125 years of experience

  Certified in accordance with ISO 9001 since 1993

  Certified in accordance with KTA 1401

  Competent project consulting and project realisation for 
customer-specific solutions – worldwide

  Everything from a single source
 – Plant periphery from our own development and 

manufacturing
 – Our own research and development as well as close 

exchange with institutes and universities
 – Our own production and high production depth – 

enabling us to be flexible and dynamic regarding 
requests for changes

 – Our own electrical and mechanical design
 – Our own programming

  Economical, environmentally-friendly construction

  Energy-efficient and space-saving design

  Professional design and manufacture of all facilities 
according to international standards

  Professional installation and commissioning – worldwide

  Theoretical and practical training of the customer's
personnel

  Extensive after-sales support – 
even for third-party products

 – Service + maintenance
 – Spare parts
 – System optimisation
 – Repairs
 – Modifications/adjustments
 – Maintenance contracts
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