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> Total net power consumption in 

Germany is 50 to 90 GW  

> Installed Capacity of Renewables 

2012 [BMU] 

> PV:  25GWp 

> Wind:  30GW 

> Total: 66GW 

  

Ą20% of German electrical energy 

demand 

 

http://www.sma.de/en/news-information/pv-electricity-produced-in-germany.html  
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> Decentralized generation units mainly 

connected to the distribution grid 

 

> 85% of PV power installed to the  

 low voltage grid 

 

> Technological change in electrical  

 power supply  

Å bidirectional and fluctuating power flows  

Å Distribution grids become ăcollection gridsò 

ĄGeneration units shall provide system services to increase the PV hosting capacity of 

the distribution grid 

Grid structure in Germany 
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System services 
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> Several guidelines define requirements for each voltage level 

Å Top-down requirements 

Å Considering individual properties of the grid  

Å Characteristics of the generation units 
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> Definition: How much distributed generation 

can be integrated in a specific network 

(penetration level) without violating power 

quality or security issues (performance index)  

> Statistical analysis of a typical low voltage 

feeder 

Å Random positioning of generation units 

Å Hosting capacity is strongly influenced by  

 distribution of connection points 

> Limiting factors in low voltage feeders 

Å Voltage rise 

Å Loading of cable and transformer 

Hosting Capacity 
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Ą Voltage rise is the first limiting factor for the hosting capacity of low voltage grids 

Case #1 



SMA Solar Technology AG  

> Voltage support through the provision of reactive power 

Å Goal:  to keep the voltage within Unom ±10% 

according to EN 50160 

 

> Impact of reactive power provision on  

the hosting capacity of low voltage grids 

 

 

 

 

 

 

 

ĄReactive power provision increases the hosting capacity significantly 

System services 
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> Increase of the hosting capacity depends on 

initial distribution case 
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> Dynamic grid support: Fault Ride Through (FRT) 

> General:  PV plants must not disconnect during grid failures (voltage dips) 

required behavior: 

> above ăLimit 1ò  
Ą continuous, stable operation 

> between ăLimit 1ò and ăLimit 2ò  
Ą may disconnect in accordance 
with grid operator 

> below ăLimit 2ò  
and below 30% Vnom  
Ą may disconnect 

 [BDEW] 
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System services 
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> Dynamic grid support: Fault Ride Through (FRT) 

 

 

 

 

 

 

 

 

 

Ą PV systems can even provide support in case of grid failures and thereby  

increase the system stability! 
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> provide reactive current during voltage dips 

> limits the influence of voltage faults (dips) in 

transmission lines on the grid 

> prevention of 

> simultaneous disconnection of large 

generating facilities 

> and subsequent blackouts! 

> no influence on dimensioning of inverters 

[TransmissionCode2007] 
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Certification of generating units 
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> Additional technical guidelines define certification process (TR8) 

Å Carried out by independent experts and accredited institutes 

Å Determination of electrical characteristics (TR3) 

Å Modelling of the generating unit (TR4) 

 

 

 

 

 

 

 

 

 

Ą Unit certificate proves conformance to grid code requirements 
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Demonstration projects 
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> Demonstration of grid support in several national and international projects 

Å Collaboration with different stakeholders (utilities, universities, industry partners, ...) 

Å Integration of smart PV systems in smart grid applications 

Å Interaction with intelligent local substation with on-load tap changer 

 

 

 

 

 

 

 

 

Ą Minimization of grid development costs by using intelligent measures 
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Summary 
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> Distribution grids become òcollection gridsó 

> System services increase the hosting capacity of distribution grids 

> Grid system services can be provided by PV inverters to the 

distribution grid 

> Technical guidelines define the requirements for the 

interconnection of generating plants 

> Reduction in grid development costs thanks to new intelligent 

measures in the distribution grid: 

> Reactive power supplied by inverter 

> Intelligent local substation with electrical on-load tap changer 
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> Thank you very much for your attention 
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System services 
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> Generation management / feed-in management 

Å Remote, temporary power limitation  

Å Legal basis: §6 Renewable Energy Sources Act (EEG) 

 

 
Power company Public  

Grid 
Ripple - control 
Receiver 

Grid Feed-in management acc. to § 6 EEG 2009 (German FIT) 

Feedback of actual fed-in power level acc. to § 6 EEG 2009 (German FIT) 


