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Control and devices for 
the feed-in of 

renewable energy 
generating systems into 

the distribution 
network

 
Feeding the renewable energy back into the 

distribution network causes serious difficulties for 
the system operators due to the changeable nature 

of weather conditions. Despite the rapid 
development of energy storage technologies, no 

solution has yet been developed for storing the 
generated surplus energy. In Germany, the 

production is controlled in order to ensure the 
balance of the power grid. This article presents the 

devices implementing this control. 
 

Feeding the renewable energy such as wind and solar 
energy back to the distribution network is a major difficulty 
for system operators, because production is completely 
exposed to the changeable nature of weather conditions. The 
rapid spreading of household sized small power plants 
requires that a specific means of intervention be available to 
restrict in a few seconds the geographically and quantitatively 
distributed energy production. 

The functions of smart metering could make it a suitable 
solution, as both metering the feed-in and switching on/off 
remotely are available, but its communication method does 
not ensure fast and mass access. 

The solution for the problem of having a high number of 
and sporadically located household sized small power plants 
is a long-wave radio ripple control receiver, while the smaller 
group of high output power plants will be monitored and 
remote controlled by the “younger brothers” of the two-way 
communication enabled RTUs (Remote Terminal Units), 
generally used in the industry at high and medium voltage 
transformer substations. 
 
OVERVIEW OF RIPPLE CONTROL 

 
Audio frequency ripple control systems are used all over 

the world, including Hungary. These are mainly employed for 
switching on/off of controlled power consumers with storage 
heaters; furthermore, they are used by operators to switch 
public lighting on/off. The controlling communication 
between the ripple control transmitter of the medium voltage 
substation and the ripple control receiver of the consumer is 
maintained through audio frequency signals superimposed 
on the distribution network cables. The control of storage 
heater devices serves mainly to resolve load management 
problems of the service provider, i.e. to make peak shaving 
and to increase the load during low consumption periods. For 
this controllability, the consumer receives much lower tariffs 
in exchange. Around 2006 Hungarian power suppliers of E.ON 
started to introduce long-wave radio ripple control 
technology that had already been in use in Germany for some 
time. 

 

This system is inherently used for the same purposes as the audio 
frequency ripple control systems, but it is much more flexible and can 
have a variety of uses. 

The Hungarian transmitter station located at Lakihegy transmits the 
control signals at a 135.5 kHz frequency band. This transmitter station 
also broadcasts frequency-modulated current time signals in every 11 
seconds. In general, these signals can also be used for time 
synchronisation purposes. 

Germany has two transmitter stations, located in Burg (139 kHz) 
and Mainflingen (129.1 kHz) to provide 200 Bd one-way 
communication in a cover range of 500 km for each station. (See 
Figure 1) 

 
Figure 1 - Ripple control transmitters 

 
The operation of the transmitters and the broadcast of the signals 

are performed by the German EFR GmbH and its subsidiary for all 
three transmitters (source: http://www.efr.de/en/efr-system/). 

In comparison to the audio frequency ripple control systems, this 
system is more flexible, because it allows the long-wave ripple control 
receivers to be grouped within the coverage area based on different 
scenarios regardless of the cable topology and the receivers can be 
accessed even with unique addresses in about 2-3 seconds. System 
operators can use the EFR terminals to directly send the required 
signals according to the required timing scheme. 

These features enable the system to control and restrict the feed-in 
of a large number of renewable energy production units into the grid. 

 
COMMUNICATION PROTOCOLS 

 
The different manufacturers use two types of standardised one-way 

data transfer protocol at the 200 Bd long-wave communication 
channel. One of them is DIN 43861-401 Typ A, popularly referred to as 
Versacom, while the other one is DIN 43861-402 Typ B, popularly 
referred to as Semagyr Top. Both of them were developed based on 
the protocols used for audio frequency ripple control systems. 

Semagyr Top has evolved into a DIN standard from being a 
manufacturer’s protocol of Landys&Gyr. The foundations of this 
protocol were created before the era organised in bytes, for pulse-
based audio frequency ripple control systems used on analogue 
circuits. The transformation of this standard for the long-wave radio 
ripple control technology has maintained these old features, i.e. the 
information units do not have to fall on byte borders, but could have 
one half in one byte and the other in the other. However, this is still a 
highly usable and flexible protocol with several features to offer. Its 
addressing scheme is primarily tailored for the receiver units and the 
clusters created from these units. The data transmission commands of 
the protocol do not directly trigger the switching of relays. Instead, 
they initiate smaller applications and algorithms that may (but not 
necessarily) include the switching of specific physical relays. 
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Versacom is a standard formulated by a group of 
manufacturers, also primarily for the purpose of audio frequency 
ripple control systems. 

As compared with Semagyr Top, the Versacom protocol is 
simpler, easier to understand, but offers less features and 
flexibility. In terms of its addressing scheme, it focuses on relays 
and relay groups instead of devices. In general, the Versacom data 
transmission commands are related to the switching of individual 
relays. 

The German and Hungarian organisations of E.ON use the 
Semagyr Top protocol. 

 
LONG-WAVE RECEIVERS 

 
Radio ripple control receivers are produced by several European 

manufacturers such as the Swiss Landis&Gyr, the German 
Langmatz, the Austrian Elster and the Hungarian Prolan Process 
Control Co. Ltd. 

The introduction of radio ripple control technology in Hungary 
has prompted Prolan Ltd. to develop its own long-wave radio 
ripple control receiver (RRCR) product family with the following 
three variants: 
   • RRCR - 230 with three relays, used mainly in Hungary 
   • RRCR - 260 with six relays, used mainly in Germany 
   • RRCR - 330 designed especially for street lighting control 
 

The receivers can be operated by both of the two protocols 
mentioned above. The protocol to be installed into a specific 
receiver can be selected on the production line. 

The common features of the receivers include that they use the 
same protocols and embedded software; they differ only in terms 
of appearance, the number of relays used and their area of 
application. 

Each receiver is equipped with a motor-driven self-adjusting 
antenna that will find the direction of the optimal signal strength 
when the receiver is installed or if any (even temporary) 
interference occurs. 

The RRCR-260 six-relay receiver, the largest unit of the product 
family shown in Figure 2, is used in Germany by electricity 
operators to control storage heater devices and tariff changes. This 
unit can also be equipped with an external radio to manage feed-
in of renewable energy. 

The RRCR-230 three-relay receiver is typically used by Eastern 
European E.ON firms (in Hungary, the Czech Republic and 
Slovakia) for the control of storage heaters, as well as tariff control. 

The RRCR-330 three-relay receiver was designed specifically for 
street lighting control. The receiver’s elongated casing with 
rounded edges ensures easy mounting into street light poles’ 
interior, if necessary, but typically they are installed in the 
transformer house of the specific service area.  

Figure 2 - RRCR product family 

Another important feature of this receiver is the detachable 
radio unit that can be moved away from the receiver. This may 
help mounting the radio part in a better location for better 
transmission conditions if shielding or interference is a concern.  

In addition to the LW one-way radio signals, the receivers can 
also communicate via two-way local infrared connection. The 
users may connect their laptop computer to the receiver, which 
can be a difficult solution in the field, but they can also use the 
dedicated RCM testing unit instead, seen on the photo. The RCM 
test unit is a robust device, developed for electricians, and has a 
simple menu system. It supports on-site configuration, testing, 
reading out log files, as well as the measurement of long-wave 
field strength and also the graphic representation of the results, 
each of which can largely support finding the best mounting 
location for the external radio unit. 

 
CONTROLLING THE FEED-IN OF ENERGY 
GENERATED BY SOLAR CELL SYSTEMS 

 
The number of household sized solar systems is so low in 

Hungary that controlling the feed-in of these systems into the 
grid does not constitute a serious problem for system operators. 

In Germany, however, the number of these small power plants 
is well over 300,000 now, and their deployed nominal output has 
reached 33 GW which means significant tasks for system 
operators.1 

These issues are regulated by the German Renewable Energy 
Act (Erneuerbare-Energien-Gesetz, EEG). The Act only applied to 
solar cell systems with output power above 100 kW until the end 
of 2011. According to an amendment of the Act, effective from 
2012, even systems with an output power below 100 kW must 
have a centralised solution to manage their performance and 
feed their energy back into the grid. An exception to this 
regulation may be the case when the operator of a specific solar 
system agrees to feed back not more than 70% of the energy 
generated by that system. In that case, no mandatory 
deployment of a centralised management system is required. 

The Act also stipulates that in addition to the newly installed 
systems, remote control must also be implemented 
retrospectively until 2014 for those systems that were deployed 
earlier with an output power between 30 kW and 100 kW. 

 
Figure 3 - Radio ripple control, Power Reducer Box and inverters 
(under installation) 
 

1 For further information on the current status of the German solar 
energy production and the relevant archive data, see the 
http://www.sma.de/unternehmen/pv-leistung-in-deutschland.html 
home page.
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To comply with the EEG Act, E.ON's German companies selected 
for their purposes the RRCR-260 model without an internal radio, 
equipped with an external radio unit and an 8-meter long cable. This 
cable is long enough to install the radio unit detached from the 
inverter to find the optimal long-wave signal range. 

Typically four of the six receiver relays are used to set the 0%, 
30%, 60% or 100% grid feed-in load. Instead of connecting the relays 
directly to the inverter, a Power Reducer Box is installed between the 
two sides to convert the relay contacts into the manufacturer-
specific communication code of the inverters. Today the 
communication interfaces used by the different inverter 
manufacturers are not standardised and this is the reason why the 
Power Reducer Box is included in the system configuration. Not only 
will it increase the complexity of the system configuration, but it also 
leads to significantly higher system costs. 

 
    The unification and standardisation issues 
related to communication protocols are 
addressed by the SUNSPEC Alliance 
(www.sunspec.org), formed by 
manufacturers of solar energy systems. The 
mission of this alliance is to develop an open 
interface standard that enables the 
compatibility of IT systems built on various 
existing standards. 
This interface standard would enable the 
development of radio ripple control devices 
that can be connected directly to the inverter 
via the open, standardised interface without 
having to include expensive relays and a Power 
Reducer Box in the configuration of the system. 
 
Figure 4 - Packaging, receiver unit, and external 
radio unit with accessories 
 

 
When E.ON places an order for RRCR units, they are shipped 

directly to the operators of the solar power systems. The receivers 
are deli-vered in a packaging with accessories included as shown in 
Figure 4.  

E.ON uses these devices not only to control the feed-in of energy 
generated by solar systems, but also to manage the feed-in of wind, 
water and biomass power, based on the same principles and 
solutions. 

 
POWER PLANTS EXCEEDING THE SIZE OF 
HOUSEHOLD INSTALLATIONS 

 
The power plants that are larger than household installations but 

are still considered to be small power plants are controlled by the 
“small variants” of the RTUs (Remote Terminal Units), generally used 
in high and medium voltage transformer substations in the industry. 
Small variant means only a lower number of input and output ports, 
but in terms of other functionalities or communication and EMC 
requirements, these smaller units provide the same features as their 
larger counterparts installed in the distribution and carrier network 
transformer substations. 

Prolan Ltd. has designed the ProField-FWA-6 unit especially for 
the remote monitoring and control of small power plants, as part of 
its ProField RTU product family, which is installed in large numbers 
at transformer substations (See Figure 5). 

ProField-FWA-6 is a modular unit that may include up to 6 input 
and output cards and offers LAN, USB and RS232 output ports for 
physical communication. It can be optionally equipped with a GSM 
modem to enable wireless GPRS communication and can also be 
applied with VHF radio as a supplement. 

 

As for communication protocols, it 
includes the industry standard IEC60870-
5-104, -101 and IEC61850 protocols. 
 
Figure 5 - ProField-FWA-6 RTU 
 
Modules of the device 
   • TM0F8 power supply unit  

including charging of its  
uninterrupted battery backup 

   • MF186 CPU and communication 
 module with embedded Linux 
 system and web server 

   • DI415CI 16-channel galvanically  
isolated digital input  

   • VR516CI 16-channel galvanically isolated relay output  
   • AH040C 8-channel galvanically isolated analogue input  

   The I/O configurations listed here cannot be regarded as a 
comprehensive list, because such a list is subject to the 
technological features intended to be measured, monitored 
and controlled by the system operator. As many as 50-60 I/O 
ports can be included.  
Digital inputs 
   • Statuses of the power transmission line’s 20 kV 

disconnector and ground switch  
   • Statuses of 20 kV disconnect switch and ground switch at 

the transformer substation junction 
   • Status of the 0.4 kV mains supply disconnector 
   • Alarm signals 
   • Feedback on grid feeding load reduction  
   • A few DC side and telemechanical diagnostic signals  
Digital outputs and controls 
   • 20 kV supply circuit breaker switch-off 
   • Permission for switching on the 20 kV supply circuit 

breaker 
   • Initiating and cancelling the reduction of grid feeding load  
   • Deleting of error signals and diagnostic signals  
Analogue measurements 
   • Voltage and current measurements for all 3 phases of the 

20 kV supply 
   • Zero-point voltage measurement 
   • Diagnostic measurements for the telemechanical system's 

own power supply 
 

By using the ProField-FWA-6 device, the system operator of 
the distribution network receives feedback on the 20 kV status 
of the small power plant, its current and voltage values, on the 
basis of which the current output power of the plant can be 
calculated. The system operator can initiate a grid feeding load 
reduction request and if necessary (due to maintenance or 
operational failure) the small power plant can be disconnected 
from the distribution network by switching off the 20 kV circuit 
breaker. When the circuit breaker needs to be switched on 
again, the system operator can only issue a switch-on request 
command, but is unable to directly reconnect the power plant. 
For safety considerations, the reconnection can only be carried 
out locally at the power plant. 
 

 
Ervin Szabó 
Certified Electrical Engineer, MBA  
Deputy CEO 
Prolan Process Control Co. Ltd.  
Member, Hungarian Electrotechnical      

     Association 

szabo.ervin@prolan.hu 

  
 

16



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


