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Abstract

To explore the activities of the pumped storage units in load rejection condition guide vane hy-
draulic characteristics, containing the full flow system of stable power generation pump storage
power station operating mode and the load rejection transient numerical simulation of the guide
vane and the activities, this paper analyzes the hydraulic characteristics of the unit in the process
of load rejection guide vane water moment and internal flow characteristics, finding that relative
to the working condition of the stability of the power unit, the water of the guide blade moment in
the larger fluctuations in load rejection process, when the unit speed is close to runaway speed
and the maximum water appears instantaneous torque, can be found by comparison, and guide
vane 3 water monitoring torque relative to other guide vane maximum instantaneous value is
bigger. It is about 80 kN'm, and the maximum value of water moment of the other instantaneous
blade is about 70 kKN-m. The vortex core in the inner rotor and the out-of-water edge of the blade
are the main reasons for this torque fluctuation.
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7K E RE P AE P AT i 1 R IS4y . RS A DL S LR, AERZ I T
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PO AR AT BUB R A EAR A A, FURIRS REMEE[1] [2] [3]R 27 30 Al SO R pUR R Gk
MARBATHIT, A5 T IR A B ER A2, THEAIREY, SRR G ikl
FEHEGL, REML 1.5%UN, I8 RS S5 2 B A R 7T & e U KA LB 1R Rk
P HAE4] [ 27 AR R AUKEEAL R PO FEREAT 1L, 4531 1K HLIE B REIR &S I 1 5
friftE M AL, ARG SE RIEAT 7L, SR B RPIEYVIG R 5K S50 @57 1K & hE
v = e A, JEXTR TOUEHT T R T, 5 H R R 15T DLAE R R R
Ul MR S A AR . EIRBEFER I, = 4E CFD FR AT DA ROt A HI T /K Ji AUk it i B Rt 7t

AL BN =4 CFD AN KA KFENLI IEH A T OUAT A HURES T 9 FR A s L O0EAT Bl i
W IS PR O I AR R HEAT VRN T, JFERTT S K T R E A AL I P RULEE .
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- e i 52 S AN BURR A 20, 35 80 5 A R B 1106 mmes ZKEEHL T 00 A&E /K 3k 105.8 m, A5 344 200 rpm,
TRIRELE N 320 rpm, HUETREN 148.7 m /s; KIE LI KAFE 1304 m, f/MZFE 1082 m, R KHiE
138 m? /s, H/DREN 113 m?/s.
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Figure 1. Three-dimensional model of full flow sys-
tem and each part
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Figure 2. Grid partitioning of full flow system
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BERL, SST k- FEBUREREHSAT RCHbAR B [H BT TR ANREAE,  REMER T0I 30 B P T IR AR 20 25 T 4 25
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Figure 3. Distribution diagram of water moment value of guide vane
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Figure 4. Pressure distribution cloud diagram of rotor and guide vane
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Table 1. Closing rule of movable guide vane
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Figure 5. Hydraulic moment of moving guide vane
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Figure 6. Pressure cloud map of moving guide vane region
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Figure 7. Central section turbulent kinetic energy transformation diagram
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Figure 8. Distribution diagram of core vortex at center section
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Figure 9. Flow line variation diagram of the runner section
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Figure 10. Pressure variation diagram of blade pressure surface
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Figure 11. Pressure variation diagram of blade suction surface
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