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Navigable flow conditions analysis for lower reservoir inlet/outlet of
Yinpan Pumped Storage Power Station
FU Xuhui, FU Qiang, ZHANG Bo, LI Yufeng
(National Engineering Research Center for Inland Waterway Regulation, Chongqing Jiaotong University, Chongqing 400074, China)
Abstract: Taking the Wulong Yinpan Pumped Storage Power Station as the study object, this research
investigates the influencing factors and differences on navigation safety under different working conditions of the
pumped storage power station. Using a 1:50 scale hydraulic model, combined with acoustic Doppler velocimetry
(ADV) and particle image velocimetry (PIV) methods, the flow characteristics at the inlet/outlet and downstream
river sections are quantified. The results show that under low-flow conditions with the inlet/outlet operating at full
capacity, the flow velocity in the main navigation channel increases significantly by 30% —100%, though the
overall velocity remains below 0. 25 m/s. During high-flow flood conditions, the topographic changes induced by
the inlet/outlet structure are the primary cause of adverse navigational flow patterns. The slope formed by platform
excavation at the intake/outlet creates pronounced lateral deflection flow, generating a maximum transverse
velocity of 0. 30 m/s, with its influence extending up to 21 m into the river channel. Additionally, a large-scale
backflow zone of 29-43 m(backflow velocities exceeding 0. 20 m/s)is formed downstream of the slope. Based on
the research results, it is recommended that subsequent engineering optimizations focus on smoothing the platform
topography to ensure gradual flow smoothly transition. The research results can provide technical references for

navigation safety assessments of pumped storage power stations in similar mountainous river channels.
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Fig. 1 River channel conditions in the project section
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Tab.1 Characteristic water levels and elevations of the project
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Fig. 4 Physical model of lower reservoir inlet/outlet
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Fig.5 Verification of water level along the course
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Tab.3 Typical test conditions
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Fig. 7 Flow field under typical working conditions( water level: 211.5 m)

3.1 FEZLEAUARIFER
311 i SOk sh

TAREPAE VLB A KRR, T R RE A,
TR RRLZ R 165 m, FEAKAL211.5 m B, ELAL
KA K 40 m DL, 7S 3 RARRE T, &
HLIZATIN K AL SN, RN T 1%, ik
FRI R R B 276 m’/s THLF, YL E
M AREAL T Q=345 m®/s BF, R B0/
IKEVR HE R S 0, i n Y b 3
0. 11 m/s, FIFREEAAEAIE0.23 m/s, HIIEF
FI 100% , B EAIRN, BRI E 2 A
TR SV RiiE 0=5 500 m'/s

F17 500 m’/s B, =3 A0 B 54 Ab B K B 4
1.40 F12.45 m/s, b, TR s#E LT8R A 28,
R PR H AL S M AN
3.1.2 R

B VTR T8 A B AIRGE i B Q =345 m'/s T
T, HLEHBE AR A I, O TR IK N By A
SRR, BB 5 2 AE PO R H 52
AR EY R, Romih ORI E A R, KR
) AT 3K 0. 21 m/s, AR 52 L3k R 7K 52 R (1 1 i
T A K E N 0. 11 m/s, T g T2 35
TSI, 0] T8 rhC R A e e )
KIRH AL 0. 23 m/s,



- 88 - KoE LA

2026 4

YOI IAF] 5 500 m*/s Y fi R T
B, FL St/ 7K R I A2 Ui e A R e, A A
S LA 2 M0 8 T 2 9 I S B A, 5 Y TR AN
SR AE S/ 7K R I B RS, A2 i 3 B
W], R R AR S T R R S B, PRI AL
LA, TP A R ) T SK 0,40 m/s, R
VLU E— 2L B CF] 7 500 mP /s, A i A - L
Ruas, WWE S,

P/ mes)
245
2.10
1.75
1.40
1.05
0.70
0.35
0.10

a) 0=5 500 m®/s

P/ mes)
245
2.10
1.75
1.40
1.05
0.70
0.35
0.10

b) 0=7 500 m’/s

B8 KMEBIRTHF&RWATAHR
Fig. 8 Deflected flow at platform slope toe under
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Fig. 11 Adverse flow pattern distribution under
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