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ABSTRACT 

In Germany the government decided to raise

of renewable energy to 80 percent

 

Mitteldeutsche Netzgesellschaft Strom (MITNETZ 

Strom, formerly known as envia Verteilnetz GmbH) as a 

large distribution system operator in the east of 

Germany has to handle about 48 percent

energy already today. Until 2020 this 

to raise to 100 percent and more. 

So the impacts and challenges for the whole energy 

system in Germany and Europe for the next 

be seen today and have to be solved 

years. 

 

The author shows the experiences of MITNETZ Strom, 

the solutions found in the last years and the tasks for the 

next years.

 

A new generation management system was developed 

and implemented, new overhead lines and sub stations 

were build. The challenges for the future are the 

optimizing and reinforcement, but also the extension of 

the existing system. Additionally, the new role of a 

distribution system operator as a responsible part

for the coordination of system services from renewable 

plants has to be developed.

 

 

INTRODUCTION 

 

 

In 2000 in Germany a new law on i

renewable energy into the energy supply system 

Renewable Energies law) was enacted.

From this day on a large number of 

electrical power units were connected to the distribution 

system. 

In 2011 Germany has set the targets for the integration 

of renewable energy into the supply system for the next 

40 years. A lot of laws were enacted to ena

players to go along this way. So the government decided 

to raise the ratio of renewable energy

Today the areas with the largest amount of renewable 
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In Germany the government decided to raise the amount 

to 80 percent in 2050. 

Mitteldeutsche Netzgesellschaft Strom (MITNETZ 

Strom, formerly known as envia Verteilnetz GmbH) as a 

rator in the east of 

percent of renewable 

energy already today. Until 2020 this ratio is expected 

for the whole energy 

system in Germany and Europe for the next decades can 

be seen today and have to be solved here in the next few 

The author shows the experiences of MITNETZ Strom, 

the solutions found in the last years and the tasks for the 

next years. 

A new generation management system was developed 

plemented, new overhead lines and sub stations 

were build. The challenges for the future are the 

optimizing and reinforcement, but also the extension of 

the existing system. Additionally, the new role of a 

distribution system operator as a responsible partner 

for the coordination of system services from renewable 

plants has to be developed. 

In 2000 in Germany a new law on integration of 

into the energy supply system (EEG – 

was enacted. 

on a large number of decentralized 

electrical power units were connected to the distribution 

targets for the integration 

of renewable energy into the supply system for the next 

40 years. A lot of laws were enacted to enable all 

So the government decided 

y to 80 % in 2050. 

largest amount of renewable 

generation are situated 

Germany. 

Mitteldeutsche Netzgesells

Strom, formerly known as envia Verteilnetz GmbH)

a large distribution system

and handled these integration 

Additionally the distribution area of MITNETZ 

STROM consists of a rural

density. So the maximum load in the whole distribution 

system is about 3.800 megawatt, the installed 

renewable energy is more th

 

In 2011 48 percent of the energy delivered in 

distribution area was generated from renewable sources.

 

In 2020 we expect a generation from 10.000 megawatts

which means more than 250 percent. 

Strom has to solve the challenges

following in the energy market all over Germany and 

Europe in the next decades.

 

GENERATION OF RENEWABLE ENERGY

 

ACTUAL SITUATION 

MITNETZ Strom is responsible for a distribution 

of 25.800 square kilometres with nearly 2.600.000 

inhabitants and 77.000 

overhead lines. Nearly 6.000 kilometres 

voltage overhead lines of 110 kilovolt.

In 2011 most of the total capacity of 4.4

renewable generation was 

grid. Until 2008 most of the 

since 2008 also large photovoltaic parks are installed 

here. Today the largest parks have an installed capacity 
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generation are situated in northern and eastern 

Mitteldeutsche Netzgesellschaft Strom (MITNETZ 

Strom, formerly known as envia Verteilnetz GmbH),  is 

distribution system operator in East Germany 

handled these integration right from the beginning.  

the distribution area of MITNETZ 

a rural area with a low population 

. So the maximum load in the whole distribution 

system is about 3.800 megawatt, the installed power of 

is more than 4.400 megawatts today. 

In 2011 48 percent of the energy delivered in the 

rea was generated from renewable sources. 

generation from 10.000 megawatts, 

which means more than 250 percent. So MITNETZ 

the challenges today which are 

in the energy market all over Germany and 

he next decades. 

RENEWABLE ENERGY MITNETZ STROM GMBH 

ACTUAL SITUATION  

MITNETZ Strom is responsible for a distribution area 

of 25.800 square kilometres with nearly 2.600.000 

.000 kilometres of cables and 

early 6.000 kilometres consist ofhigh 

voltage overhead lines of 110 kilovolt. 

In 2011 most of the total capacity of 4.436 megawatts of 

was installed in the 110 kilovolt 

Until 2008 most of the units where wind turbines, 

also large photovoltaic parks are installed 

here. Today the largest parks have an installed capacity 
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of 140 megawatts with a request of a further capacity of 

50 megawatts. Especially former lignite opencast 

mining areas are dedicated for this kind of usag

The requests for installation of further wind turbines are 

more than 2.000 megawatts.

 

 

Changes in power flow in a part of the distribution system

FORMER AND ACTUAL CHALLENGES

In the first years of integration the main task consisted 

of finding the next connection point to the existing grid. 

There was a rare amount of influences on the existing 

grid so no fundamental problems arise.

 

Later on, MITNETZ Strom started to 

existing lines by enlarging the maximum temperature of 

some critical lines. Pylons were raised, so that more 

power could be transferred.  

Additionally the first new overhead lines were built, 

transformers were enlarged and new ones were 

installed. 

 

Actually the demand for new lines is raising, but 

according to german law, existing planning procedures 

and discussions about participation of citizens take

years to get an approval for building the new systems.

 

So some years ago, starting in 2006, the first cases of 

overload on separate lines were expected to be possible. 

So MITNETZ Strom developed a system to control the 

actual load of the connected renewable generation 

systems. 

 

All generation systems had to install a long wave 

receiver from EFR GmbH.  

MITNETZ Strom installed a system to calculate 

handle the maximum load the affected power lines 

could handle – the generation management system

situations with a high generation it was possible to 

determine the plant which were to be reduced. The 

network control system had  to send a signal to the 

EFR-Transmitter which forwarded it to the plants.

So the power of the plants can be reduced to 70, 30 or 0 

percent. 
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The requests for installation of further wind turbines are 

more than 2.000 megawatts. 

 
Changes in power flow in a part of the distribution system 

ALLENGES 

In the first years of integration the main task consisted 

xt connection point to the existing grid. 
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the maximum temperature of 
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actual load of the connected renewable generation 

All generation systems had to install a long wave 

MITNETZ Strom installed a system to calculate and 

e affected power lines 

the generation management system. In 

situations with a high generation it was possible to 

determine the plant which were to be reduced. The 

had  to send a signal to the 

arded it to the plants. 

reduced to 70, 30 or 0 

Generation management syste 
 

 

In the last years the system was regularly used. The 

main tasks were prevention from overload on separate 

overhead lines, later on it was also 

security of the transmission system.

 

All actions are shown on the internet page of MITNETZ 

Strom. 

 

Internet page of MITNETZ Strom  

 

Some of the switching actions were on stormy winter 

days, when no danger of overheating exist

next step was to implement a temperature measurement 

system in our substation and raise the maximum 

capacity of the lines temporarily. 

 

The total amount of switching actions was rising in the 

last years. Nevertheless the amount of lost energy is

very low. Only 1 to 2 percent of the energy is lost as 

shown in the graph below.
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In the last years the system was regularly used. The 

main tasks were prevention from overload on separate 

also used for the system 

security of the transmission system. 

All actions are shown on the internet page of MITNETZ 

Some of the switching actions were on stormy winter 

days, when no danger of overheating existed. So the 

next step was to implement a temperature measurement 

and raise the maximum 

 

The total amount of switching actions was rising in the 

last years. Nevertheless the amount of lost energy is 

very low. Only 1 to 2 percent of the energy is lost as 

shown in the graph below. 
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 Lost energy from switching actions 

 

EXPECTED DEVELOPMENT

NEXT YEARS 

Already today on a lot of days the energy generated in 

the distribution system has to be trans

transport system. 

In the next ten years a lot of additional 

systems will be connected to the distribution system.

In the low voltage level the load is expected to decrease 

by 15 percent due to the population decrease

minimum of 400 megawatts. In 

maximum generation will raise to 580 megawatts

 

In the medium voltage level this ratio 

A minimum load of 1.200 megawatts will 

face a generation amount of 2.840 megawatts on some 

days. 

And in the high voltage level a minimum load of 2.000 

megawatts from all voltage levels will face a maximum 

generation of 8.000 megawatts. 

 

 On the one hand the new energy has to be integrated 

into the system, on the other side v

the power have to be 

 

 

Trend of capacity and generation today an

 

 

SOLUTIONS FOR THE NE
 

The solutions for the above challenges have the 

following priorities:

1. Optimization of the existing system

2. Reinforcement 

3. Extension

 

EXPECTED DEVELOPMENT FOR THE 

days the energy generated in 

n system has to be transported to the 

additional generation 

systems will be connected to the distribution system. 

the load is expected to decrease 

by 15 percent due to the population decrease to a 

. In the opposite the 

maximum generation will raise to 580 megawatts.  

ratio changes rapidly. 

A minimum load of 1.200 megawatts will  

face a generation amount of 2.840 megawatts on some 

a minimum load of 2.000 

megawatts from all voltage levels will face a maximum 

generation of 8.000 megawatts.  

y has to be integrated 

into the system, on the other side very fast changes of 

have to be handled. 

 
generation today and in 2020 

SOLUTIONS FOR THE NEXT YEARS 

The solutions for the above challenges have the 

following priorities: 

1. Optimization of the existing system 

3. Extension 

Later on, with an increasing ratio of decentralized 

generation in Germany, large distribution system 

operators have to handle a new task: to coordinate 

system services 

 

 

1. Optimization 

 

One of the solutions for further improvement of the 

used capacity of lines is the temperatu

directly on the overhead line.

MITNETZ Strom, together with some Partners

developing a temperature measurement 

needs no maintenance, called ASTROSE

gets all of the energy needed to work from the electrical 

field of the 110 kilovolt system. The 

installed in a distance of 300 to 500 metres to each 

other. Data are sent via radio waves from sensor to 

sensor until they reach the substation and can be used in 

the network control system.

MITNETZ Strom is going to start a pilot in summer this 

year. 

 

ASTROSE-sensor in use  

 

In the low voltage system the integration of variable 

transformers will be the first and very promising step. 

Together with new measurement method

with the usage of smart meters

to do the necessary extensions 

Also the usage of converters to control reactive power 

will be an option for the future.

 

2. Reinforcement 
 

The next step in avoiding maximum costs is 

reinforcement of existing facilities,

of high temperature cables. MITNETZ Strom tests this 

kind of technology and will decide about the further use 

soon. 

 

3. Extension 

 

The above points will give the opportunity to delay the 

construction of new lines. 

Nevertheless already today the planning of new lines 

and of the system of the future as a whole has to be 

started.  Expectations about the amount, the places and 

dimensions of generation plants in the next ten years

have to be made. 

In some scenarios complete new

system have to be planned 
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easing ratio of decentralized 

generation in Germany, large distribution system 

operators have to handle a new task: to coordinate 

One of the solutions for further improvement of the 

used capacity of lines is the temperature  measurement 

directly on the overhead line. 

together with some Partners, is 

temperature measurement system, which 

, called ASTROSE. The system 
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In the low voltage system the integration of variable 

e the first and very promising step. 

Together with new measurement methods in connection 

eters sometimes it is possible, 

extensions some years later. 

Also the usage of converters to control reactive power 

will be an option for the future. 

The next step in avoiding maximum costs is 

g facilities, For instance the use 

cables. MITNETZ Strom tests this 

kind of technology and will decide about the further use 

The above points will give the opportunity to delay the 

 

eless already today the planning of new lines 

and of the system of the future as a whole has to be 

Expectations about the amount, the places and 

dimensions of generation plants in the next ten years 

complete new parts of the distribution 

planned and build completely new. 
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Different options have to be checked, such as numbers 

and places of substations, 110 kilovolt underground 

cables versus overhead lines, handling of neutral points 

and new connection points to the transport system. 

The influence on different system parameters such as 

voltage control, control of reactive power and  short-

circuit power will show the best option for the new 

distribution system, so the risk of stranded investments 

is very low.. 

 

NETWORK CONTROL 
 

One of the most challenging changes in the future takes 

places in the field of network control. Today a small 

amount of large power plants delivers all of the services 

needed for the whole electrical system, such as control 

of voltage, frequency, reactive power and fast changes 

of power supply. 

Soon there will be a lot of situations, when nearly no 

large lignite or char coal power plant will be able to 

deliver enough of these services. So the new 

decentralized generation systems have to deliver these 

services. While most of the units are connected not in 

the transportation but in the distribution system, the 

roles of both parties will change. Transportation system 

operators will have to give clear commands, which 

parameter has changed and to be controlled. The 

distribution system operator has to meet these demands 

by controlling the generation systems immediately. 

Here a lot of new technologies have to be developed, 

but also new rules and tasks for all involved parties have 

to be set. 

 

 

AND WHAT COMES NEXT? 
 

After the next steps integration of renewable sources are 

to be seen, also a new design of energy market is 

expected and very possible. Today every kilowatt hour 

delivered from renewable plants gets the same 

compensation. But the actual discussion in Germany 

shows the need for the integration of these payments 

into the market. 

That means, in the future the compensations get more 

and more variable, depending on the offered energy in 

the whole market. 

 

So it is expected, that a lot of consumers use there 

energy in a completely other way. Although it might be 

possible, that the distribution system may be relieved, 

probably the demand of new distribution capacity will 

increase, especially in the low and medium voltage 

levels. If all of the heating systems in a low voltage area 

will start at the same time due to a market signal, new 

need of extension will exist. 

 

As in this new role the distribution system operators has 

to provide capacity for the market. 

Today it is not possible to determine the impacts of this 

development. 

So in the next years the political and technical 

development has to be monitored. New research 

projects have to be started and in the next years the right 

decisions have to be made. 
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