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Fig.1 Structure of economical excitation
device for small hydropower
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Fig.4 Flowchart of main program
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Tah.1 Data of test without load

u/kv. UV L/A ||U/KV  U/V  L/A

1 7 10 4 22 45
2 12 21 5 27 60
3 17 32 6 35 77
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Tab.2 Data of short-circuit test

U/v o L/A I/A I/ A 1./ A
8 26 50 49 51
15 53 98 102 101
22 80 147 153 151
27 108 204 198 201
32 130 246 246 253
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Fig.5 Output waveform of full-controlled
three-phase rectifier
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Economical excitation device for small hydropower
LI Zhijun,LIU Jun,MA Zhaowei, QIE Weifeng
(Electric Factory,Hebei University of Technology, Tianjin 300130, China)

Abstract: An economical excitation device is proposed for small hydropower,which takes the embedded
microcontroller dsPIC30F6014 as the core of controller. The data computation and logic control are
implemented by its A/D conversion ports and digital ports;the trigger pulses are formed by the close cooperation
of its timer,input capture and output comparison modules to control the three-phase rectifier;the linear or
nonlinear resistance for de-excitation is configured according to the characteristics of unit. Its CAN and SPI
modules make human-machine interaction and machine-machine communication more convenient. The
combined programming with C and assemble language in the integrated development environment MPLAB IDE
makes the programs more flexible and reliable. The short-circuit test,test without load,test with load and
site operation prove the superior performance of the designed excitation device.

Key words: dsPIC; economy; small hydropower; excitation; controller



