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Surge tank is an important construction in a pressure tunnel system. Generally, the main
function of surge tank is to reflect the water hammer using amplified section and the free
water surface when water-turbine generator increase or discard load, restrict water
hammer wave entering the pressure pipe, reduce water hammer pressure in pressure pipe,
keep away from the influence of the water hammer pressure on the whole, and improve
quality of power supply and the operating condition when load of water-turbine generator
is alterant. While water-turbine generator is on stable operation, the surge tank is almost
cut no ice, so the present relation researches are mostly aimed at the reflection
characteristic of water hammer wave, the surge and the head loss in surge tank and so on.
In this paper, according to experiment of hydraulic model and numerical computation of
the downstream river of FUZILING pumped-storage power station, the hydraulic
characteristics of multifunction tailrace surge tank such as the discharge ratio, overflowing
characteristic, safety water depth etc were comprehensively analyzed and studied. This
surge tank is also used to partake discharge when water-turbine generator is on stable
operation except the basic function as common surge tank, that means, when lower
reservoir water level is higher than the top elevation of overflow weir, a part of water
flows in and out from the inlet and outlet of the lower reservoir, another part flows in and
out from the overflow weir of the surge tank, the inflow and outflow partly take place of
the main tailrace tunnel, so it can reduced effectively diameter of main tailrace tunnel,
lower project cost and save investment, or in the case of certain main tailrace tunnel
diameter the velocity in the main tailrace tunnel can be reduced, the head loss is decreased,
and the energy output and benefit are increased.

It can effectively decrease the size of the model, save the cost of experiment; improve
the efficiency to calculate the rate of diversions using the method to combine numerical
simulation and experiment of hydraulic model.

The rate of diversions under power generation and pumping case is increased with the
raising of water level upstream the dam. The total discharge has some influence on rate of
diversions, but with the raising of water level upstream the dam, the influence will lessen
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gradually. Under same total discharge and water level upstream the dam, the rate of
diversions in the case of power generation is bigger than that in the case of pumping and
the difference between them would increased with the raising of water level upstream the
dam.

The weir flow coefficient shows good consistency under higher submerged degree
though the inflow side weir height is very different under power generation and pumping
case

The safety water depth of surge tank with the function of discharge diversion should be
considerd synthetically all operating cases. Applying the method of this paper to calculate
safety water depth, surge tank and water-turbine generator will operate safer.
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