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tc Lead time constant, sec
tb Lag time constant, sec _
ka Gain
ta Time constant, sec
vrmax Maximum controller output
vrmin Minimum controller ocutput
ke Excitation system regulation factor, pu
k£ Rate feedback gain
tf Rate feedback time constant, sec

exstl IEEE type ST1 excitation system
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Soda exciter, operation on
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Figure 7-1—Type ST1A—Potential-source, controlled-rectifier exciter
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2. Inertia test
3. Current interruption test
4. Steady state tests
5. ‘Bump’ tests



Open Circuit Values

Terminal Voltage KV

300
Field Current Amps

Calculated unsaturated field current @ 1 PU terminal volts 322 Amps
Measured saturated field amps @ 1 PU terminal volts 372 Amps
Calculated unsaturated field current @ 1.2 PU terminal volts 399 Amps
Calculated saturated field current @ 1.2 PU terminal volts 532 Amps
Saturation factor @ 1 PU terminal volts (SE1.0) 0.12
Saturation factor @ 1.2 PU terminal volts (SE1.2) 0.33
Resistance normalized to 75°C 0.16 Q
Calculated Field Voltage corresponding to 1 PU unsaturated field current 53.3Vv




Load Rejection test

A load rejection by sudden removal of generator from the grid via generator breaker is performed to determine the
machine’s turbine-generator combined inertia of the unit. The machine was set to 15 MW, and at unity power factor.

The generator breaker was opened and the unit was allowed to overspeed. The resulting trend shows the acceleration
of the machine, which is used to calculate the inertia.
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[This waveform capture represents the positive half of peak-peak terminal voltage waveform during current interruption
which is used to determine the transient and synchronous parameters of the generator.

Voltage (KV)

3712 37.14 -_37:16 13.37:24
Time 21 seconds (mm 'ss) 0510413

This waveform capture represents the peak to peak terminal voltage and current waveform when the breaker is initially
opened, and is used to identify the subtransient reactance of the generator.
os
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s H z . s X
3.40 3.42 3.44 12:37-03.494
Time 170 midlisscs (s¢) 05/16/13




Vee-Curve analysis

Generator vee-curves were constructed using data collected at 5 different MW values. At each MW setting, the
generator was first placed at the minimum allowable MVAR value, and values for MW, MVAR, Field amps and Terminal
volts were recorded as the machine was adjusted up in increments of 3 MVAR to the maximum allowable MVAR value.
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Fig. 5-55. Phasor diagram for salient-pole gen-
erator, neglecting r,, .
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