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Tab. 1 Material properties of river banks
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Fig. 1 Variation of safety factor with water depth (@ =85°)
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Tab.2 R’ value of quadratic fitting degree for

different bank slope inclinations
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Control of Variable Speed Pumped Storage Unit Speed Regulation

System Based on Adaptive Backstepping Sliding Mode

HAN Zhang' , XING Zuo-xia' , E Chun-liang’ ,GUO Shan-shan'
(1. School of Electrical Engineering, Shenyang University of Technology,Shenyang 110870, China;
2. Beijing Corona Science & Technology Co. ,Ltd. ,Beijing 100083, China)

Abstract: At present, most variable-speed pumped-storage units use converters ( AC excitation) to control power,
There is a problem of reverse speed overshoot caused by rapid power changes, and the traditional governors are difficult to
ensure good control effects, which affects the operating efficiency of variable-speed units. In order to study the control of
the speed regulation system under the active power regulation of the variable speed unit, the speed regulation system of
the variable speed pumped storage unit with adaptive backstepping sliding mode control (ABSMC) was proposed. Firstly,
a mathematical model of the variable-speed pumped-storage unit speed control system including the optimal speed module
was established. Secondly, taking the electromagnetic power as the system disturbance, an adaptive backstepping sliding
mode controller for the variable-speed pumped-storage unit speed control system was designed and its stability was ana-
lyzed. Finally, a simulation test platform for the speed regulation system of the variable speed pumped storage unit was
built, and the dynamic response simulation analysis of the speed of the variable speed pumped storage unit was carried out
under the given power of the power generation condition. Compared with the sliding mode controller (SMC) and PID con-
troller, the results show that the reverse overshoot of the controlled unit speed by the ABSMC is small, the adjustment
time is short, and the effect of tracking the optimal speed is ideal. The effectiveness of the designed controller was verified.

Key words: optimal speed; variable speed governor;variable speed turbine; full power converter; reverse overshoot;
power given
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Research on Mechanism of Riverbank Failure Based on BSTEM

WU Xin-yu'?, ZHANG Xiang® ™
(1. School of Water Conservancy,North China University of Water Resources and Electric Power,Zhengzhou 450046 ,China;
2. Key Laboratory of Lower Yellow River Channel and Estuary Regulation, MWR,Zhengzhou 450004, China; 3a. Yellow River
Institute of Hydraulic Research; 3b. Research Center of YB Conservation and Development, YRCC, Zhengzhou 450004, China)
Abstract: River bank collapse is very common in natural rivers and plays an important role in the evolution of river
channels. In order to quantitatively study the influence of river bank soil properties and bank slope inclination on river
bank stability, the BSTEM model for calculating river bank stability and bank toe erosion was adopted, and six typical
river bank materials were selected to study the stability of homogeneous river banks under six bank slope inclination an-
gles. Under the condition of ignoring the water table, the collapse modes of non-cohesive bank slope and cohesive bank
slope are different. For non-cohesive bank, the dominant factor affecting bank stability is the effective internal friction an-
gle. The larger the effective internal friction angle is, the more stable the bank is. For cohesive bank, the dominant factor
affecting the stability of the cohesive bank is effective cohesion. The greater the effective cohesion is, the more stable the
bank is. When the effective cohesion difference is the same, the smaller the absolute value of the effective internal friction
angle difference is, the more the safety factor increases. The increase of bank slope inclination reduces river bank stability
and the safety factor. The larger the effective internal friction angle of the non-cohesive bank is, the more sensitive the
safety factor to the change of bank slope inclination is. For cohesive banks, the greater the effective cohesion is, the more
sensitive the safety factor to the change of bank slope inclination is.
Key words: river bank collapse; BSTEM; soil properties; bank slope inclination





