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Water diversion power generation system of the
pumped storage power station with layout of
two turbines and one tunnel
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Tab.1 Parameters of main tunnel and branch tunnel
for water conveyance
R KE/m H#&/m R K& /m H%/m
BIKEM 1 134.93 6.2 FBAKEZIE  161.79 5.2
Bk 120.67 3.0 K ER 762,64 7.6
x2 HMASH
Tab.2 Parameters of turbines
S5 i g S5 T
w71/ MW 350.00 || HlUEHEHE/(r+ min ') 428.6
WUERR/(m® s ') 87.60 B/ (Lo m®) 5 800
BiEKK/m 459. 00 A HEA/m 2.5
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Fig.2 Flow rate and pressure at draft tube inlet of
different interval times



41 B 5

T 7K S5 A Ak PR SR ] B 6 1) 5 R K A 0 1 O B/ M Y N TE IR R TF Y + 95

P 2 )T, 2 B A N, T 1T 2 AL
2 1 U Sk 2 b 2% N [ A A B o — 30, E TR
WEAR KT 2 WL AL, 2] b
6] K F— 2 i 0] 5 o 7 2 MLALI AR fb ok #E ot
LR R S T 1 o R 1 25 - e A
IE, HoKEEE S BF. SRR TS 1 M4
TR B B A B I B, © 1 AL 58 Bk 101 K Sk I
Tt 71 MU R KA o K Sk TR B I 4 5 4 A% e
Z 72 LA T ST 2 HLLH MR HE 1N R K
HE VR R 22 I BOR ST k. 47 2
BILZE A 4k FEL 97 A i o L O i 2 R R A Y I
ST T R Rz S T S £ S 5 N AR -
IR R N S ek o A Nl i i R R T E
Uit et AR A R IR B R O O AR E AR AT
L i) ol B ) A 5 AR s ) A 4K L ST ) T 2
IR ORI R F A VP /N B N € O = B
b 3 DRURE 4 JEL A7 e (] B BSF i) 228 K7 9 /) 14 i 48
T 71 HLAL AR Ak R SR 51 AR A, B SE A
TUE /N R 0, FF3E KO IE(E . © 1 AL B4
AT Ji K S ) 38 K, oot B e 1 K UL B RE R B 2
WKL, 71 LA G 50 BLAR 0 (E, {0 Bl 5 5 0
Uk SCHT, T 1 AL AR AR IR & — L IE [0 1
K, — B 0] 5 6 B4 1, EEWU/NAE . Y5
FEAAAT 7 2 HLAL R K8 #E 1R J) R T R Y i
PR P B LA I AR AE R S R TR D enT
JA VBT A 7 — AR 4 FEL [0 B st ) (567 1.7 2 LT Y
T AR A R — U 25 A (W R B0 3k B B
L ISR B 7 2 LA R /KA O J1ak Bl e/

e 3 A 45 1) B IsF i) X6F IO 114 9 £ AR Ak R RS UK
PEOES, R 3 AL YT 1 ML AR R
KAB CIE 18] 5 — ) A7 2 HLAE I 78 1 R i Rl
A7 0] 55— ) 22 () 1) 2 3K ) S5 B (i) B B[]
K45 ), Ja B T 2 LA R K HE 1D R
NG TR 2 R R B T A B U A Ak
R I BN [) 20 B 8K, 1 B 5 AL 2L 19 B e e
FI53 A 22 SR S P ML R K 38 Bk 10 TR s
3 SEARMENEOREEHUENREASEOESN

Tab.3 Flow rate and pressure at draft tube
inlet of interval time

T1HL R T2 MR R Bkt a

[ s

i /s E‘ik{ﬁ(lrﬂiﬁ Fik{ﬁ(fﬁrﬂ’;ﬁ JESPARG N
—W)/(m® e s D — ) /(m® +s7H fE/m

3 10.19 —34.60 30. 15

3.5 16. 66 —36.13 24. 87
1 21.92 —10. 82 19. 74

4.5 26.03 —46. 92 14.12
5 25.79 —47.23 14. 24

5.5 27.87 —43.41 17. 60
6 27.66 —39.17 23.61

7 27.25 —28. 64 32.53
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Fig.3 Running track of two turbines of interval

time is 3 s, 4.5sand 6 s
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Fig.4 Inverse S-curve of the pump-turbine
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Study on Relationship Between Interval Time of Successive Load

Shedding and Minimum Pressure of Draft Tube Inlet
ZHANG Yong-jin's CHU Shan-peng’
(1. Zhejiang Design Institute of Water Conservancy and Hydro-electric Power Co. , L.td. , Hangzhou 310000,
China; 2. Zhejiang Flood Protection Technology Center, Hangzhou 310000, China)

Abstract: The purpose of the paper is to explore connection mechanism between interval time and pressure at draft
tube inlet in successive load shedding case. Based on transient flow theory and method of characteristics, numerical simu-
lation calculation of transition process in the successive load shedding case for pumped storage power station with layout
of two turbines and one tunnel was carried out. The relationship between flow rate, running track of turbines and mini-
mum pressure at draft tube inlet was analyzed. The result shows that there is a certain most unfavorable interval time
making the time-domain asynchronous degree of first wave flow rate in two turbines maximized and the pressure at draft
tube inlet is the minimum. At the same time, running track point of the first load shedding turbine is near the upper ben-
ding point in the inverse S-region of characteristic curve and running track point of the last one is near the lower bending
point. The conclusion can provide a reference for calculation of extreme value of pressure at draft tube inlet in the pumped
storage power station.

Key words: pumped storage power station; successive load shedding; interval time; pressure at draft tube inlet; flow
rate; running track
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Hydrological Regime Analysis of Breeding Period for Four Major Chinese

Carps in Downstream of Xinjiang River After Cascade Junction Operation
ZHANG Yue', ZHANG Jie', MAO Wei*, YAN Ru-yu*, TAO Yan', LING Ming', JI Yong'
(1. School of Hydraulic and Ecological Engineering, Nanchang Institute of Technology, Nanchang 330099, China;
2. Jiangxi Senior Waterway Affairs Center, Nanchang 330038, China; 3. School of Civil and Architectural
Engineering, Nanchang Institute of Technology, Nanchang 330099, China)

Abstract: To analyze the potential influence of the construction and operation of the cascade junction on the hydrolog-
ic regime of four major Chinese carps spawning sites in the downstream of the Xinjiang River, 21 parameters were select-
ed to establish the hydrological index system of fish spawning sites. The one-dimensional hydrodynamic model was adopt-
ed to analyze the hydrological regime of Daxidu spawning site before and after the construction of the cascade junction.
The range of variability approach was used to analyze the hydrological changes of spawning grounds during the breeding
period before and after the construction of cascade junction. The results show that the flow during the breeding period de-
creases after the operation of the cascading junction, which made the variation range of water flow limited in a small
range. Furthermore, the number of high flow pulse decreased, which reduced the stimulation signal to spawning of four
large fishes. This study quantified the impact of the construction of cascade junction in the downstream of the Xinjiang
River on the spawning grounds during the breeding period, and provided scientific guidance for the design of the local hub
operation scheme.

Key words: cascade junction; four major Chinese carps; breeding period; hydrological index system; Xinjiang River





