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Fig. 1 Schematic diagram of the pipeline layout of the

water delivery system of the pumping station
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Tab.1 Transient calculation results without

protective measures

gl RKIES BUNES BRI BORERGEES RRIEENS
e /mH 0 /mH O B rpm BUERREIO M A ) 9 HA

Akt 54.52 —1.24  1513.33 1. 560 0.983
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Tab.2 Changes of pump speed before and after pipeline

optimization with protective measures
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349 —35. 66 —64. 67 0.037 0.067 10.766 0 9.873 4
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Fig.2 Changes in the maximum reverse speed of the

water pump before and after optimization
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Tab.3 Pressure changes before and after pipeline

optimization with protective measures
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Fig.3 The pressure change of the pump before

and after optimization
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Study on Hydraulic Transition Process Before and After Pipeline Optimization

of Pumping Station Water Delivery System Based on Bentley Hammer
ZHANG Yong' ,GAO Yu-xin®,GAO Chang-jing' , GAO Zhi-kai®

(1. Jinan Water Conservancy Engineering Service Center, Jinan 250400, China; 2. Henan Water Conservancy
Survey and Design Research Co. ,Ltd. s Zhengzhou 450016, China; 3. School of Water Conservancy .
North China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: In order to study the characteristics of the hydraulic transition process of accidental pump stoppage before
and after the pipeline optimization of pumping station water delivery system, based on the actual project, Bentley
Hammer software was used to establish a mathematical model of the pumping station water delivery system with two
pumps in parallel units to study the effects of the most unfavorable water hammer parameters such as water hammer
pressure and unit speed before and after the pipeline optimization under different two-stage valve shutdown schemes. The
results show that the maximum water hammer pressure decreased by 3. 76 %-8. 85% , the minimum water hammer pres-
sure increased by 4. 89%-8. 85% , and the maximum reversal speed increased by 1.47%-81. 35% after pipeline optimiza-
tion; The fast shutdown time had a significant effect on the most unfavorable water hammer parameters, and the most
unfavorable water hammer parameters of the pumping station water delivery system all occurred before than before the
optimization after pipeline optimization. It shows that the pipeline optimization effectively improved the water hammer
characteristics and the safety of the pumping station water delivery system.

Key words: pumping station water delivery system; pipeline optimization; hydraulic transition process; Bentley
Hammer; water hammer parameter
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Hydraulic Transient Process Characteristics of Underground Roadway

Group in Mine-type Pumped Storage Power Station
ZHANG Pei-ding' s MIAO Mei*,ZHU Li-zhi* , HAN Yun', WU Min’,ZHOU Jian-xu’,
MA Feng-lin' , WANG Yu-fang' ,ZHANG Hong-liang' , TENG Yun-long',LI Zun-long'

(1. Shanghai Datun Energy Co. , Ltd. s Xuzhou 221611, China; 2. China Electric Power Development Research
Institute Co. » Ltd. , Beijing 100053, China, 3. College of Water Conservancy and Hydropower Engineering,
Hohai University, Nanjing 210024, China)

Abstract: The phenomenon of mixed free-surface-pressure flow exists in the process of water level variation in the
lower reservoir (roadway group) of mine-type pumped storage power station., which directly affects the operation stability
of the system and the hydraulic safety of the roadway group. Based on 3D numerical simulation technology of hydraulic
system, considering the three controlling cases including lower reservoir water filling, load rejection and pumping power
failure, the characteristics of the transition process of water flow in roadway group and the evolution law of related hy-
draulic parameters were analyzed, and its influence on the hydraulic safety of roadway group was evaluated. The research
shows that there is no obvious unfavorable flow pattern in the initial water filling process of the lower reservoir ( roadway
group ) ; For load rejection with dead water level of the lower reservoir, the water level of the regulating pool decreases by
less than 0.4 m. and for pumping power failure with the normal water level of the lower reservoir, the water level of the
regulating pool increases by less than 10. 0 m; The roadway group can enter and exhaust normally during the transition
process, and the hydraulic transitions in the roadway section is smooth including the possible free-surface-pressure flow;
The regulating pool and the ventilation channel meet the requirements of hydraulic optimization to ensure the hydraulic
safety of the roadway group.

Key words: mine-type pumped storage power station; underground roadway group; ventilation duct; hydraulic tran-

sient process; numerical simulation





