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Aims & Objectives 
Å Assess the impact of wind power penetration in the steady state voltage control of the Hellenic transmission system. 
Å Propose a set of reactive power capability requirements for wind farms, which is a prerequisite in order to participate in voltage control, and could be 

included in the Hellenic grid code in the framework of harmonization with the ENTSO-9 άwŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ DŜƴŜǊŀǘƻǊǎέ ŎƻŘŜΦ 

Reactive Power  & Voltage Control       For efficient & reliable operation of power systems         

 
Should satisfy the following objectives: 
Å Voltage at the terminals of utilities & end user equipment are within acceptable limits. 
Å System stability is enhanced to maximize utilization of the transmission system. 
Å The reactive power flow is minimized so as to reduce active & reactive losses (RI2 & XI2) to a practical minimum. 
Reactive power cannot be transmitted over long distances         Voltage is controlled by using special devices dispersed 
through the system, connected at the nodes of the system. 
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PROPOSED METHODOLOGY 

Mathematical 
tool:  

Load flow model* 
of the Hellenic 
transmission 
system with the 
use of PSS/E S/W. 

*A set of nonlinear 
algebraic equations, 
expressing active 
and reactive power 
balance at each 
node in order to 
calculate all voltages 
and power flows 
across the network. 

Time horizons:  

Current situation, 
2020 and 2030  in 
order to take into 
account  the 
targets for RES 
penetration as 
well as  the 
expected 
evolution of the 
Hellenic power 
system. 

Selection of 
Cases (points in 
time) that will be 
examined: 

All possible 
combinations of 
low, medium, 
high demand and  
low, medium, 
high wind 
production. 

Construction of 
load flow models 
for each case:  

- network 
topology (new 
projects)  

- conventional 
and renewable 
generation 
installed capacity 
and location 

- generation, 
demand and 
power flow 
patterns 

Investigation of 
the impact of 
wind power 
penetration 

levels:  

Concerning the 
reactive power 
balance, as well 
as the voltage 
levels of the 

Hellenic 
transmission 

system. 

Examination of 
different 
strategies of the 
wind farms 
reactive power 
management  
with:  

- constant power 
factor (PF) 

- variable PF  

- different PF 
range capabilities 

 

 

Estimation of a 
reactive power 
capability range 
at the point of 
interconnection 
(POI) of wind 
farms: 

Aiming to achieve 
adequate steady 
state voltage 
control and as a 
result a reliable 
operation of the 
Hellenic 
transmission 
system in all the 
examined cases. 

    EXPECTED OUTCOMES 
Å A methodology to assess the impact of 

wind farms operation in the reactive 
power balance and steady state voltage 
control of the Hellenic transmission 
system.  

Å Network models of the Hellenic 
transmission system for the cases that 
will be examined in the framework of the 
project. 

The need for wind farms to participate in voltage control 
Å Liberalization & restructuring of the electricity sector Ÿ Operation of synchronous 

generators according to market needs Ÿ Less available control resources. 
Å Decentralization of power generation ς mainly RES. 
Å Erection of wind farms in remote areas Ÿ Long distance to manage voltage control 

from conventional generation centers. 
Å European targets set for CO2 reduction & increase of RES generation Ÿ Very high 

wind power penetration in the north Ÿ  Load flows to south (in order for the 
European transmission system to cope). 

Å Future increase of RES generation share Ÿ possible shutdown of conventional power 
plants Ÿ may diminish the resources to control voltage. 

Å Definition of specific requirements 
in National Grid Codes. 

Å ENTSO-9 άwŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
DŜƴŜǊŀǘƻǊǎέ ŎƻŘŜ ǿŀǎ ƛǎǎǳŜŘ ŀǎ ŀƴ 
EU Regulation on April 27th 2016. 

Background 
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EXPECTED OUTCOMES 
Å Assessment of the impact of different 

reactive power management strategies 
at the wind farms connection point. 

Å A proposal for the reactive power 
capability requirements of the wind 
farms that could be specified in the 
grid code. 

 POI 


