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Voltage control

• Keeps the voltage with the
droop setting.

• Voltage control is a control
function controlling the
voltage at the POC.

• Droop/on slope of 4 %
means

• Voltage drop of 4% before
full Q-export

• or, Voltage rise of 4% before
full Q-import



Power Factor control

• Keeps the power factor
constant

• Power Factor Control is a
control function controlling
the reactive power
proportionally to the active
power at the POC.

• This is illustrated in the
figure by a line with a
constant gradient.



Constant Q control

• Keeps the reactive power
(MVAr) constant

• Q control is a control
function controlling the
reactive power supply and
absorption at the POC
independently of the active
power and the voltage.

• This control function is
illustrated in the figure as a
vertical line.



Three DG in a sub-transmission
ring



Two of the DG in Constant Q mode



The third DG in Voltage control
mode



The different reactive control modes can
be accessed in the drop-down-menu.

Setpoint for the third DG at 1,025 p.u.



Operational limits for the third DG set to
+/- 50 Mvar



Check the box,
Consider reactive power limits



Base case Load Flow gives at the third DG:
6,4 Mvar
1,026 p.u.



Base case Load Flow + 40 Mvar load gives:
26,3 Mvar
1,020 p.u.



Base case Load Flow + 78 Mvar load gives:
49,0 Mvar
1,013 p.u.



Base case Load Flow + 80 Mvar load gives:
50,0 Mvar (max output)
1,012 p.u.



Base case Load Flow + 90 Mvar load gives:
50,0 Mvar (max output still)
0,995 p.u. (dropping with no further support)



Base case Load Flow during N-1 gives at the third DG:
49,3 Mvar
1,013 p.u.
and at the furthest bus in the radial feed:
0,928 p.u.



The third DG is set to constant Q at its
maximum 50 Mvar



Base case Load Flow during N-1 gives at the third DG:
50,0 Mvar (forced to its maximum)
1,035 p.u.
and at the furthest bus in the radial feed:
0,952 p.u. (supported by the control mode action)



The third DG is set to Voltage control again
with updated setpoint to 1,1 p.u.



Base case Load Flow during N-1 gives at the third DG:
50,0 Mvar (forced to its maximum)
1,035 p.u.
and at the furthest bus in the radial feed:
0,952 p.u. (this action gives the same support in this case)



Six wind turbines in a wind farm with the
reactive power control modes on station
level, “Park Controller”



Each wind turbine is connected to the
External Station Controller



The Control Modes are accessed through
the Station Control



The Capability Curve at each wind
turbine
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