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Fig.1 Layout diagram of water transmission and
power generation system of 1 hydraulic unit of

a domestic pumped storage power station
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Tab.1 Pipeline parameters of water transmission system

B L, A T, | BB L; AT,

%5 i /m /m* /s HiT /m /m” /s
1 783.50 45.20 0.69 5 187.00 21.31 0.18
2 668.90 23.50 1.02 6 187.00 21.31 0.18
3 102.84 7.67 0.25 7 1586.80 41.83 1.41
4 102.84 7.67 0.25
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Fig.3 Amplitude-frequency characteristics of upper

and downstream surge chamber systems
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Fig. 4 Time-domain and frequency-domain process
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Study on Surge Wave Characteristics of Pumped Storage Power
Station with Upstream and Downstream Double Surge

Chambers Under Small Fluctuations

GONG Tao,ZHANG Jian, WANG Kai-lang
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to study the surge wave characteristics of pumped storage power station with upstream and down-
stream surge chambers under small fluctuations, the mathematical model of small fluctuations in a pumped storage power
station with this type of arrangement was derived based on the state-space method. The time-domain process of surge
wave in the upstream and downstream surge chambers was solved by numerical simulation. The [requency-domain
process of surge wave in the upstream and downstream surge chambers was obtained by the fast Fourier transform
(FFT). Without considering the hydraulic coupling between the speed regulating system and the surge chamber system,
the transfer function between the pressure pipeline flow and the water level of the surge chamber was established to obtain
the amplitude-frequency characteristics of the surge chamber systems. The results show that the input signal frequency
corresponding to the maximum amplitude of the surge wave in the upstream and downstream surge chambers is similar to
the natural frequency of the surge chamber system, and the surge wave oscillation frequency in the surge chamber corre-
sponds to the tail wave oscillation frequency of the unit speed. The surge wave characteristics of the surge chamber are
closely related to the area of the surge chamber and the head loss coefficient of the water delivery tunnel. Increasing the
area of two surge chambers can reduce the frequency and amplitude of surge wave in the upstream and downstream surge
chambers. and enhance the stability of the system. The variation of head loss coefficient of the tunnel has no impact on
the oscillation frequency of surge wave in the upstream and downstream surge chambers, but has a great impact on surge
wave amplitude in the upstream and downstream surge chambers. The larger the head loss coefficient is. the smaller
surge amplitude is, the system stability is better.

Key words: pumped storage power station;upstream and downstream double surge chambers;small fluctuation;surge

wave characteristics;stability of system





