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The German energy sector

• Decentralization

• Liberalization

• Digitization



Solar & Wind (no. Of registered plants under the EEG scheme)

Number of powerplants

Year Solar PV Plants Wind (On & Off.)

2000 9708 1295

2001 24104 1903

2002 18602 2099

2003 19974 1688

2004 47409 1145

2005 67301 1002

2006 63975 1173

2007 77098 872

2008 115717 387

2009 182118 1381

2010 259233 764

2011 261302 972

2012 174206 1159

2013 119966 1313

2014 72688 1945

2015 47972 1976

2016 50416 1760

2017 58359 2028

2018 74913 886

Total 1,745,061 25,748
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Net installed electricity generation capacity



Net public electricity generation in 2018



The need for Multi Utility Companies (Stadtwerke)
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Decentral RE supply side management



Energy flows in between the voltage levels with
(renewable) DER 

Kleinstkraftwerke

(Fotovoltaik)

Haushalte Gewerbe Landwirtschaft

Low voltage (230/400 V) in local distribution grids

Kleinere Kraftwerke

(Wasser, Wind, Biogas)

Stadtwerke Industrie / Gewerbe

Medium voltage (30, 20 or 10 kV) in regional distribution grids

Mittelgroße Kraftwerke

(Kohle, Öl, Gas, Wasser)

Stadtwerke Industrie

High voltage (110 kV) in subtransmission grids

Großkraftwerke

(Kernenergie, Kohle)

Verbundpartner

Extra high voltage (380 and 220 kV) in transmission grids
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Benchmarking Germany - Tamil Nadu
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Multi utility control room at Stadtwerke 
Schwäbisch Hall





Grid stability: Measures taken up by the Stadtwerke

Challenges
• not enough electrical power in the local grid
• electric powered cars (e mobility)
• the customer now a Prosumer

Solutions
• Voltage stabiliser
• Phase shifter
• Smart meter bidirectional information (customer behaviour)
• Battery / storage



Issue: high voltage in the end of the grid

Grenzwerte

(DIN EN 50160)



Grid stability solution 1: Voltage regulation with transformers

Benefit

• proven technology

• low maintenance

• save cost  

Weakness

• initial investment (3:1) GRIDCON® Transformer (Trafo) &

iTAP® (Regeleinheit)

von Maschinenfabrik Reinhausen GmbH
Quelle: MR GmbH



Case: Line voltage drop in Distribution Network

MS/NSHS/MS MS-Halbring

100

110
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Entfernung

UUW,Soll = 104% Regelabweichung: ±1%
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Wolfgang Kehrer - Netze BW GmbH      - Spannungsregler im 
Verteilnetz



Grid stability solution 2: Phase shifter



Phase shifter: Possibility of 300V (11.6 to 11.9kV)
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Uhrzeit

Phase shifter operation- WKA Löwenstein 2. October 2015
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Uhrzeit

Voltage at U3 Phase 2

Spannu…



Grid stability solution 3: Smart meters

DSO
direct

marketing

metering
service

provider

SMGW-
Admin

…
Wide Area Network

Home Area Network

Local Metrological 

Network

Smart-Meter-

Gateway

(SMGW)

Transport Layer Security (TSL)

Transparenter Kanal für IEC

60870-5-104 oder IEC 61850

Steuerung Messung



Information from low voltage grid (smart meter)



Grid stability solution 4: NET-PV research project funded by the
German Government 



Battery systems



Building with batteries



iPLON KFW-DEG Grid stability workshops- 2015  



Thank you

Vielen Dank

धन्यवाद् நன்றி


