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Voltage regulator and turbine-governor controls for a steam-turbine generator

2= The next figure shows two basic controls of a steam turbine-generator:
the voltage regulator and turbine-governor. The voltage regulator adjusts
the power output of the generator exciter in order to control the
magnitude of generator terminal voltage V. When a reference voltage
Vier 1S raised (or lowered), the output voltage Vr of the regulator
Increases (or decreases) the exciter voltage £ applied to the generator
field winding, which in turn acts to increase (or decrease) Vt. Also a
voltage transformer and rectifier monitor V%, which is used as a feedback

signal in the voltage regulator. If V+ decreases, the voltage regulator
INcreases Vrto increase £, which in turn acts to increase V+.
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Voltage regulator and turbine-governor controls for a steam-turbine generator

<= The turbine-governor shown in the previous figure adjusts the steam
~ valve position to control the mechanical power output pm of the turbine.
When a reference power level Prer Is raised (or lowered), the governor
moves the steam valve In the open (or close) direction to Increase (or
decrease) pm. The governor also monitors rotor speed w,,,, which is used
as a feedback signal to control the balance between pm and the electrical
power output pe of the generator. Neglecting losses, If pm IS greater than
De, w,, Increases, the governor moves the steam valve In the close
direction to reduce pm. Similarly, if pmis less than pe, w,, decreases, the
governor moves the valve in the open direction.
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~In addition to voltage regulators at generator buses, equipment is used to

control voltage magnitudes at other selected buses. Tap-changing
transformers, switched capacitor banks, and static var systems can be
automatically regulated for rapid voltage control.

&n Central controls also play an important role in modern power systems.

Today’s systems are composed of interconnected areas, where each area
has 1Its own control center. There are many advantages to
Interconnections. For example, interconnected areas can share their
reserve power to handle anticipated load peaks and unanticipated
generator outages. Interconnected areas can also tolerate larger load
changes with smaller frequency deviations than an isolated area.
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