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Abstract: Tidal power units have been operating under off-design conditions for a long time,
which results in low operation efficiency and low power generation. In this paper, one of variable
speed tidal power units is proposed for solving this problem. Firstly, the optimal operation char-
acteristics of variable speed unit are obtained on the basis of hydro-turbine model synthetic char-
acteristic curves. On this basis, the optimal speed calculation method is proposed for each head
and power, which provides a reference for the control of variable speed unit. Secondly, the tur-
bine operation efficiency changes are analyzed on the case of Jiangxia Power Plant 3# unit. The
efficiency can be increased by a maximum 23. 39% at forward and 33.55% at reverse. This phe-
nomenon reveals that variable speed operation can improve operation efficiency and ameliorate op-
eration conditions. Finally, the power generation of variable speed tidal power unit is compared
with conventional tidal power unit in a typical tidal cycle. The Jiangxia Power Plant 3 # unit
power generation can be increased by about 3. 65% , in which the generating power is increased by
0.97% at forward and by 10.40% at reverse. The generating time is extended 3 min at forward
and 8 min at reverse. This phenomenon illustrates that variable speed operation can prolong gen-

eration time and increase power generation, with the result that variable speed operation is an ef-
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fective way to improve the comprehensive benefits for tidal power unit.

Key words: tidal power plant; power generation; operation efficiency; variable speed operation
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characteristic curves of FO3 turbine
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Tab.1 Power generation of unit at fixed and variable

speed in one tidal cycle
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