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Technologies to Achieve Reduction in Vibration and High Reliability Exemplified by High-Head
and Large-Capacity Pumped Storage Power Station in China
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The Qingyuan Pumped Storage Power Station of China Southern Power Grid Co., Ltd. has four pumped storage units with a pumping
head of more than 500 m and a capacity of 320 MW. Toshiba Hydro Power (Hangzhou) Co., Ltd., a subsidiary of Toshiba Energy Systems &
Solutions Corporation in China, supplied the four main units and various balance-of-plant (BOP) systems. The final pumped storage unit
started commercial operation in August 2016. We have confirmed that each unit offers a low-vibration condition, high reliability, and a high
operation rate through the results of commercial operation since then.

A splitter runner consisting of long and short blades for the pump-turbine, which Toshiba Energy Systems & Solutions Corporation de-
veloped for pumped storage power generation ahead of its competitors in the world, has been employed to reduce pressure fluctuations
and vibration, even during partial-load operation. Optimized methods for plant operation and pump-turbine control under the severe
conditions of the water conduit system have also been established based on the results obtained from hydraulic transient analyses. As a
result of these technologies, a simultaneous load rejection test on all four units was successfully conducted, the first time that such a test

had been carried out at a pumped storage power station in China.
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Qingyuan Pumped Storage Power Station, China
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Splitter runner
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Third-party model test conducted by Swiss Federal Institute of
Technology in Lausanne (EPFL)
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Conditions of water conduit system
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Installation of rotor
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Supervising control room
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Results of simultaneous load rejection test on multiple units
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Results of simultaneous load rejection test on all four units
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Example of operating condition monitoring display
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Operation records of each unit

H B 154 251 35 451
HEEEELA (£/8/8) | 2015/11/30 | 2016/3/16 | 2016/6/2 | 2016/8/20
SEERRAE R (2 730 655 577 498
RO (RE) (=) 789 770 584 639
JEEREE (457K) (=) 506 495 411 448
RS (RE) (h)| 2684 2,572 2,052 2,135
Bk (157K) (h) 2,866 2,667 2333 2416
BEHEEREEE (h)| 5550 5,239 4,385 4,551
= (%) 32 33 32 38
TCEIARTNR (KB) (%) 996 99.5 99.7 100.0
EEEREIE (357K) (%) 100.0 100.0 100.0 99.8
{EIERRTNR (X8) (%) 99.9 99.6 1000 99.7
RIERRTNER (357K) (%) | 1000 99.6 99.5 996
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