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Fig.1 Three-dimensional model of water-jet screw

mixed-flow pump
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Fig.3 Flow field calculation mesh
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Fig.5 The pressure fluctuation time-domain diagram in the water-jet pump under design flow rate condition
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Fig.6 The pressure fluctuation frequency-domain diagram in the water-jet pump under design flow rate condition
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Fig.7 The pressure fluctuation time-domain diagram in the water-jet pump under different flow rate condition
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Fig.8 The pressure fluctuation frequency-domain diagram in the water-jet pump under different flow rate condition
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Fault Diagnosis of Transmission Network Based on Electrical Criterion

LI Chun-hui, GAO Liang,ZHANG Jun-feng,QU Zi-cheng, KANG Bao-lin
(Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract; Taking complex power network fault diagnosis as the target, this paper analyzed the process of fault diag-
nosis in the case of multiple faults and accompanied by uncertain factors, considering the protection and circuit breaker
failure, the possibility of misoperation and false alarm information in the process of uploading the false alarm information.
The relationship among protection rule, action state and alarm information was analyzed to realize decoupling between ac-
tual action state and alarm information. And a new criterion of electric variable was put forward using PMU electrical
state information. The constraint was added to the conventional analytical model, and the redundancy of fault diagnosis in-
formation was realized, which greatly reduced the possibility of false diagnosis.

Key words: transmission network; fault diagnosis; analytical model; electrical criterion
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Numerical Study of Pressure Fluctuation in Water-jet Propulsion Mixed-flow Pump
HAN Wei'?, HAN Yang',GONG Peng-fei* , WANG Jie' , XU Dan-dan'
(1. College of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Key Laboratory of Fluid Machinery and System, Gansu Province, Lanzhou 730050, China;
3. Shanghai Electric ~KSB Nuclear Power Pumps &. Valves Company, Shanghai 201308, China)

Abstract: In order to study the pressure fluctuation induced by the dynamic and static interference of the water-jet
propulsion mixed-flow pump, the software ANSYS Fluent, the RNG turbulent k-emodel and SIMPLEC algorithm were
applied to simulate the unsteady flow in variable-flow conditions. The time domain and frequency domain characteristics of
the pump at different monitor positions under various flow rate conditions were analyzed. The results show that the vibra-
tion source of pressure fluctuation in the water-jet propulsion mixed-flow pump was mainly located at the interface of im-
peller and guide vane where the amplitude value of pressure coefficient reaches the maximum, the pressure fluctuation
propagates the upstream and downstream from the interface position and it gradually attenuates. In the rotation zone of
the impeller, the amplitude value of pressure coefficient is strongly affected by the radial position. In the static zone of the
guide vane, the amplitude value of pressure coefficient is weakly affected by the radial position. The dominant frequency is
not changed under different flow rate conditions and is approximate to the blade passing frequency. In the zone of the im-
peller inlet, the pressure fluctuation is influenced obviously by different flow rate conditions. The frequency spectrum of
the pressure fluctuation in the impeller outlet is wider. In the zone away from the impeller rotation, the pressure fluctua-
tion is influenced poorly by different flow rate conditions and the dominant frequency is approximate to the blade passing
frequency. The amplitude value of pressure coefficient is smaller and the high frequency pressure fluctuation is not ap-
peared. The study results can provide reference for the noise and vibration control of the water-jet propulsion pump.

Key words: water-jet propulsion mixed-flow pump; pressure fluctuation; various flow rate conditions; numerical cal-
culation



