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Hardware-In-Loop Simulation of Three-Stage Synchronous Generator
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Abstract: According to the mathematical model of the three-stage synchronous generator, taking use of the model
library from RT-LAB, MATLAB/Simulink and SimPowerSystems to model the three-stage brushless synchronous
generator, permanent magnetic motor, excitation machine, main generator, power inverter and other parts, among all,
using finite element analysis to get the parameters of all kinds of motors to improve the precision of simulation.
Implementing of the real time simulation mathematical model by using RT-LAB and respectively connecting peripheral
regulating circuit with real generator controller , the hardware in loop simulation system of three-stage synchronous
generator is made. Carrying the comparison experiments from stability properties and dynamic properties of electrical
power quality by way of controlling of the virtual generator and the real generator using generator voltage regulator, it
states that the performance properties of the real generator are good reflected via the hardware in loop simulation
system, which provides the powerful tool for development and testing of controllers.
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Figure 1. Stucture of three-stage synchronous generator

T@m Tjnjm TR
XX
1 8% =l

2 ZRRISE BN BESHE

Figure 2.Equivalent circuit of three-stage synchronous generator
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Figure 3.Hardware-in-loop simulation frame of three-stage
synchronous generator
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Figure 4. Hardware-in-loop real-time simulation model of
three-stage synchronous generator
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Figure 5. Model of 1/O configurable subsystem
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Figure 6. Model of three-stage synchronous generator
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Figure 7. Model of main generator
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Figure 8. Hardware-in-loop real-time simulation system of
three-stage synchronous generator
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Table 1. Experimental result of steady state
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13500\10  280.2270.6  0.32\0.31  0.00051\0.00032
13500\120 280.4\270.3 062051  0.00021\0.00012
25000\10  280.1\270.4  0.37\0.41  0.00061\0.00052
25000\120 280.6\270.3  0.62\0.68  0.00011\0.00022
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Figure 9. HIL 13500r/min main generator 10-120A abrupt change
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Figure 10. Virtual generation system 13500r/min main generator
10-120A abrupt change of load
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Figurel3. HIL 25000r/min main generator 10-120A abrupt change
of load
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Figure 14. Virtual generation system 25000r/min main generator
10-120A abrupt change of load
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Figure 15. HIL 25000r/min main generator 120-10A abrupt change
of load
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