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Model Derivation of an Adjustable Speed Generator and its Excitation Control System

Rion Takahashi*, Member, Junji Tamura®, Member, Yasuyuki Tada**, Member, Atsushi Kurita**, Member

An adjustable speed generator has the capability of controlling easily its output power by secondary-

excitation control system. It makes a contribution to increasing AFC (Auto Frequency Control) operation

capacity on electric network, and makes it possible for the disturbance to be decreased rapidly when fault

is occurred. In order to simulate such a response of the system in network transient analyzing program, we

derived the system model which includes a circuit for excitation power supply, and analyzed the validity of

the proposed model.

gooooooobooooooooooOooooooobooo

Keywords: adjustable speed generator, secondary-excitation control system, phase-domain in terms of instantaneous

values
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Table 1. Rating of adjustable speed generator.
Rated Power: 475 MVA
Rated Voltage: 18 kV
Frequency: 50 Hz
Number of Poles: 20
Inertia Constant (H): 6.3s
Stator Resistance: 0.0013 pu
Stator Leakage Reactance: 0.085 pu
Rotor Resistance: 0.0011 pu
Rotor Leakage Reactance: 0.11 pu
Magnetizing Reactance: 2.3 pu

02 00000

Table 2. Rating of excitation power supply circuit.

Impedance of limiting reactor

(generator capacity base) 0.002+j0.37 pu

Transformer for converter :

Rated Power 48 MVA
Leakage reactance (self capacity base) 0.014+j0.3 pu
Magnetizing reactance (self capacity base) 50 pu
Primary / Secondary Voltages 18 kV/18kV
Resistance of DC link (Inverter side) 0.0006 chm
Resistance of DC link (Converter side) 0.0009 ohm
Capacitance of DC link 15000 p F

03 0OoOooooooo

Table 3.
conditions.

Initial conditions and disturbance

P=0.0 pu (output to network)
Q=00pu ( 7 )
Skp 4%

Initial status of generator:

Initial status of secondary excitation system:
DC capacitor voltage 20 kV
Reactive power flow into converter 0.0 pu

Disturbance: Case(1)-Step change of generator output

Step change of P from 0.0 to 1.0 pu (at t=1.0 s)
Step change of P from 1.0 to 0.0 pu (at t=3.0 s)

Case(2)-Infinite Bus voltage drop

Change V from 1.0 to 0.5 pu (at t=0.1s)
Change V from 0.5 to 1.0 pu (at t=0.2 s)

04 O0OO0OOO
Table 4. Controller gains.

Inverter control system Converter control system
APR AQR DC-AVR AQR
0.1+§ 0.1+§ 50+m 0.1+&

S s s S
ACR(d-axis) | ACR(q-axis) | ACR(d-axis) | ACR(q-axis)
1+2 1+E 0.1+l 0.1+—1~

s s s K
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