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Grid connection of PV plants - operator perspective 

 
 

Meinolf Wächter ï 8.2 Ingenieurpartnerschaft Obst & Ziehmann 
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Á History: Founded in 1995 

Á 8.2 Engineering partnership Obst & Ziehmann founded in 2003 

Á 8.2 Consulting AG founded in 2006 

Á 8.2 Academy founded in 2009 
 

Á Today: Teamwork within the 8.2 Group 

Á More than 140 employees 

Á 22 independent 8.2 offices worldwide 

Á Over 5,000 customers in 39 countries worldwide 
 

Á Competence & Experience in Wind (On- & Offshore), Photovoltaics & Bioenergy plants 

Á Over 18,000 wind turbines assessed worldwide 

Á Due Diligence for more than 2 GW wind capacity worldwide 

Á More than 2.3 GWp PV capacity assessed  

8.2 Engineering group 
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In the 80th and 90th PV plants in Germany é 

é were taken serious only by few people ï this has changed! 
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PV 

Biomass 

Wind 

Hydro 

Development of power generation in Germany by RE since 1990 

EEG: Renewable Energy Act with following amendments 

Å Priority of Feed-in of PV and other renewable energies 

Å Fixed tariffs for a period of 20 years 

 

 

Billion kWh 

2013: PV    

31 TWh (5%) 
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Installed power of PV plants in Germany 

~ 36 GWp         
at present (3 / 2014) 

Source:                          

Federal Grid Agency 

é on a sunny day in June 2014 around noon time, PV plants will produce  

about 50% of the required electric energy in Germany (load of ~ 70 GW) 
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Approx 1.400.000 PV plants grid connected in Germany in 4/2014  
source: Federal Grid Agency 

Installed base of PV plants in Germany 

Á More than 95% are 

distributed plants 

 

Á Less than 5% are 

utility scale while 

they represent 

more than 50% of 

the installed 

capacity 
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Future German electricity production ï Scenario HTW 
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This is what we need to avoid é 
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How to secure security of supply and grid stability? 

Like conventional plants PV plants must be operated in a 

way that they support grid stability and have no negative 

impact on other grid-connected systems and devices 

Renewable Energy Act (EEG) 

 

Guidelines & standards including the requirement to 

provide system services (Systemdienstleistungen SDL) 
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The German grid structure 

Extra High voltage 220 / 380 kV 

High voltage 60 / 110 kV 

Medium voltage 6 - 30 kV 

Low voltage 230 / 400 V 
Households, small companies & 

offices 

Industial enterprises 

Large industries 

Long distance transport 

Conventional Plants 

Large wind & PV Plants 

Wind & PV Plants 

 Small PV Plants (e.g. roof) 

The vast majority of PV Plants > 100 kWp is connected to the medium voltage 

level of the grid 
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Á Renenewable Energy Act (EEG) 

Á Mandatory registration at BNA (Federal Grid Agency) 

Á Mandatory remote controlled power management for PV plants > 30 kWp 
 

Á Major national guidelines 

Á BDEW TransmissionCode (2007) 
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/TransmissionCode2007.pdf 

Á BDEW medium voltage guidline (2008) 
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf 

Á VDE low voltage application rules VDE-AR-N 4105 (2011)               
http://www.vde.com/en/fnn/pages/n4105.aspx 

 

Á Grid operator guidelines ï  Decisive for grid connection 

Á Technical connection conditions (TAB ï technische Anschlussbedingungen) 

Á Typically refering to the national guidelines, deviations possible 

 

Laws and Guidelines related to the grid connection of PV plants 

http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/TransmissionCode2007.pdf
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf
http://www.bdew.de/internet.nsf/id/A2A0475F2FAE8F44C12578300047C92F/$file/BDEW_RL_EA-am-MS-Netz_Juni_2008_end.pdf
http://www.vde.com/en/fnn/pages/n4105.aspx
http://www.vde.com/en/fnn/pages/n4105.aspx
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EEG: Mandatory registration at BNA (Federal Grid Agency) 

 

Without registration no 

reimbursement of Fed-In energy 

 

 

 
https://app.bundesnetzagentur.de/pv-meldeportal/ 
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EEG: Mandatory remote controlled power management 

 

Power management 

according to § 6 EEG  

 
 

 

 

Upgrade of ~ 50.000 

plants required, cost 

born by operator 

Yield lost due to power management is compensated 

Source: SMA  
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Á Short term redispatch 

of plant capacity 

Á Feed-In power 

management of PV 

and other RE plants 

Necessity of power management ï Example TENNET (1) 

Grid congestion endangering the grid 

stability (n-1 criteria) and requiring 

corrective actions 
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Necessity of power managementï Example TENNET (2) 

Development of  n-1 

events on high voltage 

level endangering 

stability of the 

transmission grid 
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Á 70% of annually transported energy is produced by PV and mainly wind plants (RE plants) 

Á Installed RE power in the EWE distribution grid area is 125% the needed power (EWE 

considers themselves no longer ñsupplierñ but rather ñdisposerñ of energy) 

               source: EWE Netz 

 

Necessity of power management ï Example EWE Netz (1) 
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Necessity of power management ï Example EWE Netz (2) 

 

Number of RE plants 

 

RE portion of distributed energy 

 

RE invest versus total invest 

 

Payment for feed-in of RE (Mio. ú) 

 

Additional headcount due to RE 

 

RE power versus needed power 

 

Development n-1 events 
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Essentials of the BDEW medium voltage guideline 2008 (1) 

Á Power Generating Units (PGU) such as inverters of PV 
plants need a PGU certificate issued by an accredited 
body* confirming that the unit complies with 
 

Á BDEW medium voltage guideline (2008) 

Á FGW guideline TR 8 http://www.wind-fgw.de/tr_engl.html 

 

Á Power Generating Systems (PGS,e.g. PV plants) 
 

Á larger than 1 MVA apparent power or  

Á more than 2 km distance to the grid connection point 
 

 consisting of one or more PGU need a PGS (planning) 
certificate issued by an accredited body* confirming that 
the system design complies with BDEW medium voltage 
guideline (2008) and FGW guideline TR 8 

* Accredited at the DAkkS (National accreditation body for the Federal Republic of Germany) - http://www.dakks.de/en 

http://www.wind-fgw.de/tr_engl.html
http://www.wind-fgw.de/tr_engl.html
http://www.wind-fgw.de/tr_engl.html
http://www.dakks.de/en
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Á Power Generating Systems (PGS,i.e. PV plants) need 
after construction and grid connection a PGS conformity 
assessment by a technical expert checking whether the 
realisation of the PGS is complying with 
 

Á the requirements of the grid operator 

Á the requirements of the PGS certificate 

Á FGW guideline TR 8 Chapter 6 http://www.wind-fgw.de/tr_engl.html 

 

Á Power Generating Systems (PGS, i.e. PV plants) will 
obtain a PGS conformity declaration by the technical 
expert in case 

 

Á no deviation was found during the on-site conformity assessment  

Á all required documents (mainly data sheets, protocols of type and 
safety tests) are available 

Essentials of the BDEW medium voltage guideline 2008 (2) 

http://www.wind-fgw.de/tr_engl.html
http://www.wind-fgw.de/tr_engl.html
http://www.wind-fgw.de/tr_engl.html
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Example of a PGU certificate 

PGU certificate for SMA Sunny 

Central SC xxx CP Series 
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Example of a PGS certificate 

Cover page of a PGS certificate for a 

PV-plant of one of our customers 
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Á Support grid stability in case of short term voltage drops or black outs 

Á Relevant for all type of short circuits (1, 2, 3 phases) 

 

Á Basic requirements of LVRT (low voltage ride through) 

Á No disconnection in case of grid failure 

Á In case of grid failure feed-in of reactive power in order to stabilize the 

voltage 

Á Following clearance of the grid failure no withdrawal of more reactive 

power than before the incident 

Key system service: Dynamic grid stabilisation  

Low Voltage Ride Through of PGS (1) 
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Key system service: Dynamic grid stabilisation  

Low Voltage Ride Through of PGS (2) 

 (2) 

Time of disruption  

Line 1 Line 2 

Below blue line no 

requirement to stay grid 

connected 

Source: Medium voltage guideline 2007 page 24 

U above red line 1:  

No disconnection of PGS 

 

 

U between red lines 1 and 2: 

Feed-in reactive power in 

order to stabilize the voltage 

based on the requirements of 

the grid operator (k-factor) 

 


