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Tab.1 Parameters of pump-turbine
KEEHL LB IRHET B
B M BledhEs BUERR/ LiSi vl RiRE/ mOk iy HE/ BUERE/ LD T
Kk/m ¥ MW (m*-s™") (remin~") (remin™")  #FE/m B (rrmin”") (m’-s7h) R/ MW (remin~")
500. 61 7 306 68. 25 500 718 542.8 7 500 55.58 310 718

R2 REEHINELESH

Tab.2 Basic parameters of generator and motor

B A WE B HE IR SSE
(KEH/(MV-A)  HE B I (RHHL/
B BIAL/MW ) /kV /A /(r-min~") B
333.33/344. 85 18 10692 500 0.9/0.95

B L s g R A B A A 2 s .

1 HLZE R e s 0 5 A [
Fig. 1 Points arrangement of the stability test
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AR 9. WRFE Rt OIE ) 10, T bR

B2 e O R A A
Fig.2 Data acquisition device
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Fig.3  Spectrogram of lower labyrinth pressure pulsation on

different loads conditions
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R R Pk A7 AE 21, Of, BB R oy, At 5% At
AR5 PR

B4 fufarky 200 MW I 50 55 7K SF- J7 1) 4k 20 5503 1]
Fig.4 Spectrogram of horizontal vibration of head

cover on the load of 200 MW

Bl5  Sifir g 200 MW IR T 565 3 B 5 1] 4k 3 453 4]

Fig.5 Spectrogram of vertical vibration of head cover

on the load of 200 MW
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Fig. 6  Spectrogram of turbine bearing swing at X
on the load of 200 MW
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A A 200 MW I /K-S Bl Y il 422 32 31 3% 4]
Fig.7 Spectrogram of turbine bearing swing at

Y on the load of 200 MW
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Tab.3 The main frequency and amplitude of turbine bearing swing and head cover vibration
PMW KX Ty [ 5 KT Y 7 IR 038 K F- 918 3l T3 T B PR 3h
11, A,r/l“" If, A/,/;Lm If, Aﬂ/;un 1f, Al,/p,m
200 1/0.27/2 24.5/16.3/12.3 1/0.27/2 23.4/15.9/12 0.27/21/1 2.4/0.8/0.6 21/1/2 2.2/1.6/0.5
215 1/2/0.27 18.7/11.9/10. 8 1/2/0.27 16.7/11.8/10.4  0.27/21/2 2.3/0.7/0.4 21/0.27/1 1.6/1.6/1.1
220 1/0.27/2 18.2/15.9/8.3 1/0.27/2 16.8/15.8/8.5 0.27/21/1 2.1/1.1/0. 4 21/0.27/1 1.7/1.4/1.3
275 1/2/5 26.9/11/6.2 1/2/18 25.5/10.5/5.3 18/1/0.27 1.4/1.1/0.5 18/1/0.27 2.8/2.6/1.1
280 1/2/4 19/13.3/6. 1 1/2/21 18.4/12.5/6.2 21/172 1.6/0.8/0.4 21/1/72 3.4/1.8/0.8
300 1/2/4 27.2/8.7/6.1 1/2/4 26.6/8.2/5.8 18/1/1 1.4/1.3/0.6 21/0.27/1 2.5/1.2/1
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Fig.8 Coherence analysis between lower labyrinth pressure

pulsation and horizontal vibration of head cover
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Fig.9 Coherence analysis between lower labyrinth pressure

pulsation and vertical vibration of head cover
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Fig. 10 Coherence analysis between lower labyrinth

pressure pulsation and turbine bearing swing at X
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Fig. 11  Coherence analysis between lower labyrinth

pressure pulsation and turbine bearing swing at Y
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Experimental Investigation of Droplet Diameter and Velocity
Distributions in Air-assist Boom Sprays

Yan Mingde' Jia Weidong' Mao Hanping' Dong Xiang” Chen Long'
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China
2. State Key Laboratory of Soil — Plant — Machinery System Technology,

Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract; In order to study the effect on air flow rate of air-assisted and the distance of air outlet to
nozzle to the droplet diameter and droplet velocity , the air-assist boom spray field was tested and analyzed
in various conditions using PDPA measurement system. According to the test results, the droplet diameter
distributions, velocity distributions and the relationship between air pressure and droplet diameter were
analyzed systematically. The test results indicate that under the influences of flow field,the higher the air
flow rate of air-assisted is, the smaller the droplet diameter is,increasing the droplet deposition,reducing
the droplet drift. And its distributions are more symmetrical. The closer distance between the air outlet to
the nozzle,the better droplet penetration is,reducing the trend of droplet drift.

Key words: Air-assist boom spraying PDPA test Droplet size Droplet velocity Spray flow field
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Influence Analysis of Lower Labyrinth Pressure Pulsation for
Stability of Pumped-storage Unit

Yao Ze' Zhi Falin®  Yan Zongguo’ Huang Qingsong' Bi Huili’ Wang Zhengwei’
(1. Electric Power Research Institute of Guangdong Power Grid Corporation, Guangzhou 510080, China
2. Department of Thermal Engineering, Tsinghua University, Beijing 100084, China
3. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract. Pumped-storage power station was widely concerned since its important role. The running
stability of the pump-turbine unit as the core component was essential to the safe and stable operation of
the plant. The stability tests were conducted under working condition of hydroelectric generating set. The
test data were analyzed, including the lower labyrinth pressure pulsation, the guide bearing swing and the
head cover vibration. It was revealed that the main frequency causing the labyrinth pressure pulsation was
the rotation frequency, the blade passing frequency of runner and the vortex rope of draft tube. The
signals of labyrinth pressure fluctuation were strong correlated with the signals of the turbine bearing swing
and the head cover vibration and had a strong influence on the vertical/horizontal vibration and swing of
turbine.

Key words: Pumped-storage unit  Labyrinth pressure fluctuation  Vibration and swing  Coherence

analysis



