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THE ELECTRIC SECTOR AS A WHOLE SHOULD BE ADAPTED  

TO THE NEW ELECTRIC SCENARIOS 

Traditional concepts:  

ïCentralized supply by large power plants. 

ï Power flow from high to low voltage 
levels. 

 

Future scenarios:  

ïIncreasing distributed power generation. 

ï Progressive substitution of conventional 

power plants. 

ïBi-directional power flows. 

Č Upgrading and reinforcement of the electrical 

grid: generation away of the consumption. 

Č REs should be involved in regulation and 

ancillary services. 

Č Technical requirements should take into 

consideration the technical characteristics of 

the equipments and the installations. 
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It is important to have 

standards and no 

retroactive GRID CODES. 
Source: FHG/AEE 
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CRITICAL ELEMENTS OF THE INTEGRATION OF WIND POWER 

INTO THE ELECTRIC GRID, SYSTEM AND MARKET OPERATIONS 

TECHNICAL REQUIREMENTS TO CONNECT WIND FARMS TO PUBLIC MAINS: 

-Power quality: flicker, harmonics, é 

- Safety. 

- Minimum requirements for later technical operations:  permanent voltage 

control, f/P,  LVRT, é 

TECHNICAL SYSTEM OPERATION: 

- Local voltage control. 

- Contribution to grid stability. 

- Regulation and balancing power costs as low as possible. 
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WHOLESALE ELECTRIC MARKET: 

- Wind power increases market liquidity. 

- Day-ahead offers are based on weather forecasting. 

- Deviations can be compensated in the intra-day markets. 



NEVERTHELESS, WIND INTEGRATION CAN BE SEEN  

FROM DIFFERENT POINTS OF VIEW 

Grid Security 

Technical risk: GRID CODES 

 

 

 

 

 

TRANSMISSION SYSTEM 

OPERATOR (TSO) 

Standardization, costs, é 

Technical risk: certification, ... 

MANUFACTURER 

Economic feasibility 

Technical risks: contracts 

DEVELOPER 
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TRANSMISSION AND SYSTEM OPERATORS NEEDS TO 

INCOPORATE POWER FROM RES 

Problems of the system operator: are they real? 

 

 

 

 

 

 

 

Frequency stability Voltage regulation Dynamic stability 

ÅLacking involvement 

of RES in balancing 

power  regulation 

ÅSubstitution of 

conventional power 

plants with voltage 

control availability 

ÅRisk of  voltage 

unstability in case of  

sudden low voltage 

Increasing penetration of RES 

NEW GRID CODES/ 

Postulation of system services is mandatory 

Source: FGH /AEE  
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CURRENT GRID CODE REQUIREMENTS FOR WIND POWER 

Grid Code 
requirements: 

Active 
Power 

Reactive 
Power 

System 
perturbation 

Protection 
Concepts 

Fault Ride 
Through 

(FRT) 

Source: Langstädtler | FGH ï Certification  6 


