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Fatigue Life Analysis of Upper Bracket of Francis Hydroelectric Set
ZHAO Xi, LAI Xi-de,GOU Qiu-qin
(School of Energy and Power Engineering, Xihua University, Chengdu 610039, China)

Abstract: Upper bracket that bears the axial loads is a critical component of hydroelectric set, and it bears alternating
stress during the actual operation, which will cause fatigue failure and potential safety problems. In order to ensure the
safe and stable operation of hydropower station, this paper took Francis hydroelectric set of a certain power station as an
example and used ANSYS Workbench to make a static analysis of the upper bracket. And then the reliability of numerical
simulation was verified by the measured data. On this basis, the upper bracket’s fatigue life was analyzed with the fatigue
module of Workbench. The results show that its fatigue safety coefficient is greater than the allowable safety coefficient,
and its fatigue life is infinite, which meet the safety running requirement of unit. The fatigue analysis method used in this
paper has a reference value in further research about mechanical fatigue of hydraulic machinery.

Key words: francis turbine; upper bracket; Workbench; fatigue life
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Research of PWM Rectifier Control System Based on Fuzzy

Sliding Mode Control Strategy
ZHOU Ying
(Chongqing College of Electronic Engineering. Chongqing 401331, China)

Abstract: According to the features of two control methods: fuzzy control and sliding mode control, this paper pro-
posed a fuzzy sliding mode control system for three-phase voltage-type PWM rectifiers. The sliding mode control strategy
is used to stabilize the output of DC voltage, realize AC current sinusoidal and maintain the stability operation of the sys-
tem. Fuzzy control strategy is utilized to adjust the entire normal movement segment for reducing the whipping of sliding
mode control. In the Matlab simulation software, the designed control system model and the traditional double-loop PI control
system model are simulated. And then on the experimental platform based on DSP, the system model is experimentally verified.
The results show that the control system achieves the rectifier AC side operating on unit power factor rapidity and the stable DC
voltage. For the sudden changes of load and given command voltages, it has good tracking ability and robustness. Compared with
the traditional two-loop PI control system. the proposed control system has good dynamic and static performance.

Key words: three-phase voltage-type PWM rectifiers; sliding mode control; fuzzy control; robustness; rapidity
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Model and Strategy of Microgrid Dispatch Considering Demand Side Management
ZHANG Xiao-min, DONG Kai-song,ZHAO Yao, LI Zhen,MA Xiping,
SHEN Wei-cheng, YANG Jun,ZHAO Wei
(Electric Power Research Institute, Gansu Electric Power Corporation, Lanzhou 730050, China)

Abstract: The regulation ability of the controlled unit in microgrid system is limited. As the increase of load peak val-
ley difference and the access of distributed new energy. it brings new challenge for microgrid dispatch. By considering the
demand side management, the controllable load can be peak load shifting and the frequent adjustment of the controlled u-
nits are avoided which improves the efficiency of units. In addition, using the controllable load to follow the output power
of intermittent energy, it improves the capacity of the intermittent energy consumption in microgrid system. Finally, by
the calculation of a microgrid system, the feasibility of the proposed method is verified.

Key words: microgrid dispatch model; demand side management; peak load shifting; intermittent energy
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Model and Strategy of Microgrid Dispatch Considering Intermittent Energy
ZHAO Yao,DONG Kai-song,SHEN Wei-cheng, MA Xiping,L.I Zhen,
YANG Jun,ZHENG Xiang-yu,ZHAO Wei
(Electric Power Research Institute, State Grid Gansu Electric Power Company, Lanzhou 730050, China)

Abstract; The optimal active power dispatch of microgrid system is a complex problem with significant economic ben-
efits. How to deal with the uncertainty factors of microgrid scheduling is the key problem. Based on microgrid economic
scheduling model, this paper simplifies the model by the scene description intermittent power output. Finally. the primal
dual interior point algorithm is used to solve the model. The example results show that for the traditional scheduling
mode, microgrid system may appear power shortage in certain periods when the fluctuation of wind power is larger; but
the robust dispatch method can adjust the output power of controlled unit so that microgrid system power restores balance
quickly; the traditional scheduling approach is more economic; at the condition of robust dispatch mode, microgrid system
exchanges loss of economic index for wind power adaptability of uncertainty.

Key words: microgrid system; economic dispatch; intermittent energy; power shortage



