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Fig. 1 Equivalent circuit of AC-excitation machine
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Fig. 3 Schematic diagram of pump head-flow curve
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storage units in turbine mode
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CALCULATION OF OPERATION POWER ABILITY FOR
ADJUSTABLE SPEED PUMPED STORAGE UNIT WITH
AC-EXCITATION MACHINE

Li Hui', Zhong Yiming', Song Erbing’, Huang Zhangjian', Yao Ran', Huang Zhixin’
(1. State Key Laboratory of Equipment and System Safety of Power Transmission and Distribution & New Technology , Chongqing University,
Chongqing 400044, China; 2. State Grid Jibei Maintence Company , Beijing 102488, China;
3. Dongfang Electric Machinery Co., Ltd., Deyang 618000, China)

Abstract: Based on the advantages of adjustable speed and power decoupling of AC- excitation machine, the pumped
storage unit are playing a better role in the peak shaving and the frequency adjustment in electric power system, and so it
is necessary to study calculation method of operational power ability for adjustable speed pumped storage unit considering
its impact factors including the water head, the flow rate and the operational condition. First, the power ability expressions
of AC-excitation machine in generating and motoring are derived by using the electromagnetic equivalent circuit. Then,
based on the working characteristics of pump-turbine units and pumping conditions, the mechanical power expression is
presented with the water head and speed as variables, so that the operational power ability calculation method can be
derived for the pump storage units using AC- excitation machine. Finally, taking the actual parameters of the pumped
storage unit as an example, the operation power ability is analyzed with different water heads and speeds and the power
decoupling operation is simulated. The results show that the presented operation power ability calculation method is valid.

Keywords: pumped storage power plants; AC generators; turbine pumps; adjustable water head ; operational power ability



