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 business start: 2010 
 number of staff members: 20 
 high qualified staff (physicists, 

engineers, technicians) with long 
year experience in wind engineering 
and R&D 

 Type certification of wind turbines 
 Grid Code compliance and reliability 

of renewable energy systems 
and now a days 
Storage Systems 
 

DWG Wind Tunnel Services, Varel 

DWG Consulting, Varel 

DWG Engineering, Bremerhaven 

WG North America, USA 

DWG Offshore, Bremerhaven 

DWG Systems Berlin 

WG Eastern Europe, Ukraine 

WindGuard Certification GmbH 
Varel 

Deutsche WindGuard (DWG) GmbH 

Deutsche WindGuard 
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Test & Certification of  
Electrical Grid Connection 

                            Wind      

                    Solar 

         GenSet 

Storage 

Low-, Medium-, High- Voltage 
 

Power Plant 
(Wind Farm) 

Single Unit 
(Wind Turbine)  

Component   
(Controller,  
  Grid Protection, etc.) 
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Test Laboratory  
DIN EN ISO/IEC 17025:2005 

Certification Body  
DIN EN ISO/IEC 17065:2013 
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Grid Code Requirements to  
Power Generation and Energy Storage 

 
– Power Quality (Flicker, Harmonics, Switching) 

 
– Active Power Control 

 
– Reactive Power Capability and Control  

 
– Fault Ride Trough (FRT) 

 
– Grid protection 

 

16.03.2017 
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Voltage Regulation via Reactive Power Control 

16.03.2017 

Quelle: BDEW MSR 2006 
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Power Quality Values 

– Harmonics                Flicker                   Switching 

16.03.2017 
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Fault Ride Trough 

 
– Under Voltage  
– Over Voltage 
– Phase Angle Shift 

16.03.2017 

 

Voltage Amplitude Busbar 

Busbar 

Unit 

Grid 

Cabel Length 

Vector jump at Busbar 

Cabel Length 
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Grid-Protection 

16.03.2017 
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Grid Code Requirements to  
Power Generation and Energy Storage 

 
– Power Quality (Flicker, Harmonics, Switching) 

(not causing but solving distortions)  
– Active Power Control (grid operator,  

direct due to over frequency and under frequency) 
– Reactive Power Capability and Control  

(Voltage stability and reactive power balance) 
– Fault Ride Trough (FRT) 

(Over- & under-voltage ride trough and supporting grid) 
– Grid protection 
– Fast Island Grid Detection 
               cursive not part of German  
               grid code ride now 

16.03.2017 
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Transformation of European Network Code 
Requirements for Generators NC RfG  
in to German Grid Codes 

European 
Network Code 
Requirements for 
Generators NC RfG 

National 
Translation 
of NC RfG 
(German) 

National Grid 
Codes 
VDE Guidelines  

Measurement and 
Certification 
Guidelines 
FGW 
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Transformation of European Network Code 
Requirements for Generators NC RfG  
in to German Grid Codes 

Extra High Voltage EHV >110 kV 

High Voltage HV =110 kV 

Medium Voltage > 1kV and  ≤ 60 kV 

Low Voltage <1kV 

TC 2007 

TC 2007 

BDEW2006 

TAB LV 4105  2011 

TAR EHV 4130 

TAR HV 4120 

TAB HV 4120 

TAR MV 4110 

TAB HV 4120   2015 

TAR LV 4105 

TAR 4130 

TAR 4120 

TAR 4110 

TAR 4105 

May 2018 
Final issue 

Feb 2017  
Draft Published 

April 2017  
Draft Published 

May 2017  
Draft Published 
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Validation-Process of Grid Compliance  
According FGW Technical Rules (TR) >1kV  
 

FGW TR 3 
Measurement 
IEC 61400-21 
Power Quality 
Controller 
Reaktive Power 

FGW TR 3 
Measurement 
IEC 61400-21 
FRT 

FGW TR 4  
IEC 61400-27 
Modell Validation 

FGW TR 3 
Measurement 
IEC 61400-21 
Grid Protection 

FGW TR 8  

Unit Certification (EZE) 

FGW TR 3 
Measurement 
IEC 61400-21 
Power plant 
controller 

FGW TR 8. 

Component Certification 

 

FGW TR 8  

Power Plant Certification (EZA) 

FGW  Society for the Promotion of Wind Energy 
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General formal Working Packages for  
Project Realization (FGW TR 8) 

Power Generation Plant (PGP)  Operator / Owner  

PGP ready for 
continuous 
operation 

Grid connection 
request incl. 
Submission of 
unit certificate 

(Preliminary) 
Allocation of  
PCC by DSO 

Rough Planning 
of PGP 
 

Submit PGP  
Settings  
by DSO 

Final Planning 
of PGP 
 

Power Plant 
Certificate acc. 
FGW TR8 

Final 
Acceptance 
by DSO 

Construction 
Commissioning 
PGU & PGP 

PGP Declaration 
of conformity acc. 
to FGW TR8 
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Why is plant certification necessary? 

13 

Zert.-Stelle Leistung

5 in MW

Anteil in MW Anteil in MW Anteil in MW Anteil in MW mt in MW
Zertifizierungsstelle 1 300 90% 270,00 60% 180,00 10% 30,00 90% 270,00 10% 30,00
Zertifizierungsstelle 2 582 70% 407,40 15% 87,30 80% 465,60 80% 465,60 15% 87,30
Zertifizierungsstelle 3 120 25% 30,00 4% 4,80 10% 12,00 65% 78,00 4% 4,80
Zertifizierungsstelle 4 1.420 75% 1065,00 70% 994,00 54% 766,80 76% 1079,20 22% 312,40
Zertifizierungsstelle 5 280 45% 126,00 35% 98,00 38% 106,40 90% 252,00 25% 70,00

Ergebnis 2.702 70% 1898,40 50% 1364,10 51% 1380,80 79% 2144,80 19% 504,50

Neuanlagenzertifizierung ohne Nacharbeit

Neuanlagenzertifizierung 2013: Die Unterlagen waren soweit in Ordnung als dass keine Nacharbeit notwendig war im Bereich

dynamische Netzstützung statische Spannungs-
haltung Schutzeinstellungen Netzrückwirkungen Gesamt

New Wind and Solar Power Plant in 2013 
for which no further requests for documents were required 

            Power      LVRT                   reactive Power      grid protection     power quality      together 

16.03.2017 
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Certainty of Planning and Justice 

 
– Certification bodies have a high level of experience.  

 
– According NELEV all PGP needs to verify there probability 

to support and stabilize the grid.  
 

– NELEV:  
Directive to proof the electrical behavior of power 
generation plant  
 
Verordnung zum Nachweis von elektrotechnischen 
Eigenschaften von Energieanlagen  
 
government requirement 
 

16.03.2017 

§ 
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Where science 
teams with 
experience: 
WindGuard 
Universe.  
Ever-expanding. 
 
ONSHORE. 
OFFSHORE. 
WORLDWIDE. 

15 
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Thank you very much 

16.03.2017 16 
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Unit Certificate 

 
– 10 Family Unit- Certificate (98 Single types) TR8 
– 1 Family Unit- Certificate (8 Single types) CEI 0-16 
– 1 Component- Certificate (Grid protection) 
– 3 Unit-Certifications in process 
 
 
– 1 Unit unique EZE ≥ 10 MW 

16.03.2017 
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Power Plant Certificate 

18 16.03.2017 

  2010 2011 2012 2013 2014 2015 2016-
10 

Summe 

Plant Certificate 9 29 47 51 47 36 19 238 

Active Power in MW 125 194 310 276 203 306 219 1632 

Solar -- 2 33 34 23 12 6 110 

Wind 9 27 14 17 24 24 12 124 

Combined Power and Heat -- -- -- -- -- -- 1 1 

Conformity check after 
commissioning 

-- 25 29 21 16 32 23 143 
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Association and Committee Work 

Society for the Promotion of Wind Energy (FGW) 
– FGW Technical Rules TR3, TR4, TR8 
Subworkshops  
– Certification Bodies 
– LVRT  
– Mixed Network (Wind, Solar, Fuel ..) 
– Fuel Machines, Photovoltaic, Harmonics 
 
German Wind Energy Association 
– Workshop Grid 

16.03.2017 
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