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In Spain, voltage regulation in transmission networks is mainly done by controlling the In the following fi Its of nodal volt d Nodalreactive power
reactive power in conventional generators. In the other hand, in wind energy, an n the following Tigures, resulls of nodal voltages an o ‘
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period of the day: peak, valley or flat. In this paper, a different behavior is proposed, Work'ng at a f').(ed. PF and participating in  the (APF=1 4
thus the influence of participation of wind parks in the voltage regulation is analyzed. regulation of tension is shown. 1 . 4
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The wind power installed in Spanish parks is more than 16500MW, where fixed > > EZ?C;,; Q' !
speed wind turbines with asynchronous generators represent approximately the 40% (B Trans. o | A ¥
of the installed power. In wind parks with asynchronous machines, reactive power PF=1—» | = | | | v
compensation can be done by means of capacitors banks, installed in the LV side of 0%cap m | u‘ | _m ) A AN S
wind turbines and in the MV side of substation. oo o ‘G ‘ ' 5
The main objective of this paper is to demonstrate that participation of wind farms in (0) Voltage | d [ =| u [ - |‘ . I | (©) voltage . ¥
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voltage regulation has a better impact in transmission and distribution network : : » ‘.
operation than the actual scheme based on a bonus/penalty payment related to - ) " "",_
power factor.
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The method is based on the implementation of an Optimal Power Flow (OPF) on real
power flow data obtained from the Spanish TSO (REE). In this paper, real situations 0.95ind|
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distributions of generation have analyzed (fig. 1).
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Fig. 1 Network voltage for different geographical distributions of wind energy generation
In order to analyze the impact of wind generation behavior on network voltages, the

following scenarios have been considered (fig. 2):

A. Fixed power factor during the different periods of the day (peak, valley or flat).

B. Transition behavior between periods in scenario A has been also analyzed. Fiq. 5. Nodal vol . — d distributi « with fixed PF

C. Voltage regulation control is implemented in all wind parks. Reactive generation 9. >. Nodal vo tages in transmission an 'St,” ution qugr with fixe

is limited to a PF between 0,95 inductive and 0,95 capacitive. strategy and with voltage control strategy at different situations are shown.
[ Conclusions }

(A) PF=1 (B) Trans. PF=1 — 0,95 cap (C) Voltage regulation

Tt '-:',q:D T “: e 2 ',@ This paper deals with the impact of including wind parks in the network voltage

o ; Aog g f I control. For the sake of this study, an optimal power flow approach has been

o "..-'}' N .J accomplished, and the obtained results under different situations have been

a 0 .#-"« & analyzed. Main conclusions are:

L% i O? ' ' O; 1. The increase in wind energy penetration implies a reduction in the capacity of

N A o ! Sz, 4] W LA '.2 Nuclear conventional generation to regulate nodal voltage. Participation of wind generation in

e = i el AT 4 2 Hyiro the regulation of voltage would improve the operating conditions of the network,

reducing the margin of voltage variation and the reactive power to be generated..

2. With the participation of wind farm in the voltage regulation, problems related to
voltage variations in power network caused by abrupt PF variation during transition
of periods (peak, valley and flat) are reduced. Nodal voltage deviation and margin of
reactive injection is reduced.
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3. Reactive control in wind parks provides regulation capacity distributed throughout
the entire network. A voltage regulation scenario would contribute to a higher
stability in the transmission and distribution voltage.

Fig. 2 Active power and nodal voltages in transmission network in three scenarios: (A)
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