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Abstract: Water diversion system of hydropower station with impulse turbine is longer, and has a large body of water
inertia, which has a greater impact on the system pressure and the diversion pipeline water hammer pressure, so the
power station can reduce the system pressure fluctuations by install the surge shaft. From the working mechanism of the
object, this paper established a mathematical model of the transition process of impulse hydropower station with surge
shaft and make the simulation experiments. Through the transient numerical simulation and calculate the transition
process and surge shaft water level of various operating conditions. The results showed that the surge shaft can reduce
pressure fluctuations in the system, and ensure the normal operation of the hydropower stations.

Keywords: Surge Shaft; Long Water Diversion System; Impulse Hydropower Station; Transient; Numerical Simulation

BREEFRLIUKRGTESIEERSHAERR

# %, FRAL AR 2L 2 AL Sk, §RE?
VRO S AR R, W

WAL KRR BRI B BB, WL
Email: 1061758248@qq.com

ek H: 2013462 H 25 H: BEEWM: 20134E3 4 17 H: HEW: 20134E3 24 H

8 F: iU SR RS, AKEBYEEOR, X RG0S DA R 51 K TE KR s srR, — s
BB RN RGBT IS A SCHRS R TAENUEL A, ST 1 KA T o ot K R ol e e R 4
SRR, BT 0T SR, @I T S R AR T RS R A AL AR, R R VR s RS I
RGHET RN (R J0h,  RERE PRUE/K Rk 1 IE IS8 1T .

XA RIS KEUKASE shdia UK, o Pod R HE sl

1. 51§ AR LIRS R R T o = ASI g g =R NG

WK E A SRR A, o e o SO, SR, AL
KL W BRI Sk By e TET FRARIRT
A BRI E ST, whiEkse, REhHEEEE, M 2. THEER
T3¢ JE 2 B KA T8 6020 g it Rk o )
W, AR K, TR kg 2L TE R KEERL
Gi, T KRR, S5RGUE )L K abite AL S — A AR ITLL, R4
RN, BT LI R R R AR TLC R, KA LR AL 1 A

Copyright © 2013 Hanspub 7



AU o UK Rt P R AR ) AT AT

BI, ) T4b A L At
VI.A :q[A :T,Jﬁfﬁ +1

R 7, =0, o, NHXIFE; o, N84T 9

Bl &= A,/ H, JyE B FE S
O _ BV i gt o AE R SR Vi B AR TR

2.2. WEAEE

LT s 2 A AR RN sl . 2 TE
TIREARES, PRI ETE, RS IR 25
RS TR, B AR RS, YRR R T
RURENE ViR MR (B URE IS U RiCL I

A2 R A TR X 1) [ B 5 A K T 2 TR
NE, WQ,=0. WAREEE MBS, #EEM
HKE 2 MR ESANE . UEEE IR, Wk
BRI IR TE B A, T P R S B AT R«

Qpl + Qp3 = QpZ

0, = CdAp‘/2g<Hp3 -H,)
H, = H, -0.5M(0,,+0,)/4,

Kol AN FT (4 SRR O, A
R RS A4 AR ©,, TSI H A
H o LR R 3 A s B A 90
IRBLANGE M AR BRI LA s A, SRR
BERIT AL
I B A AR L, )
0

0,=(¢c,-C,)/28-0,,/2
sz = Qpl +¢,3
H,=C,-BQ,=C,+B0,

3. IKETHRAVRFELE

I H R R S X A K e e B 3 i
B R SEAMT, LRI P S SRR 1 2%
HSSY(GATt ) AEPRIISIR, AT RGN A0

2]

THER SRR A 772, R 3l FE A 4L 1 7

PR R X B A ik 2 JT R4 . A 1 SEBTH AL 2

FRVHS, 5 R F IR 2R 75 VR % i ik 73 J7 1 20 B

1, NI, Jel R IR T 1D B 4 KR 4 T 7
gﬁ + d_V + fV_|V| =0

C+Z (Cilxdl dt 2D (1)
—=+a
dr
gl v M

Cc- dxa dt dt 2D (2)
—=—q
dr

H B0 MQ)BAT A PR Z 73 LT 45«
C*:H,=C,~BQ,,C :H,=C, +B0,
A, Bt g= LA
g4 2gDA
C,=H,+BQ, _RQA|QA|
Cy =Hy =B, +RQB|QB| i

4. TIEHLAR

R 23 G bl UK K AL, BAHLAE
6 NI, WIS E AR 15.6 cmCYEBIMEE S d = 0.5
m), 57K R K R L I K 0T Ko —
PHL, AN R AG R AE SR 2619.55 m b, BER4N
EHEE. BE. 8. XE400HR. FEER
D=24m, EHEZD=14m, WEHL4SK 830.51
m. WP AKSkIZ B IEH & /KAL 2700.00 m THE, L
YR i 222510 m, AN R R R BTHAKCK (B K
B THA)S79 m, FERHA Q345C. Q390 AR .
FIKRGKIEN 9934 m, Kk 462.6 m; &iliiE
Q=19.32m’/s, 1E% & /KA 2700.00 m.

WIEFFRA: 2651 m EFELL LA WA N AE 8.5
m IR, AR EE A RO =2 2719 m, 2651 m
A FE L N AT S O 3 m AR I [ ] 22, 2628.657~
2626.657 m LR ZEFLEAA N 1.33 mo

5. ItEER 9
5.1. TEIETE
FESNE T B SN LM A E LT

Copyright © 2013 Hanspub



A s e el UK Ll i R AR R A 115 ELAT 7T

J 3 B3R AR S T A2 A 1L o

5.1.1. AEHILERIRT 40 FH=H

o E R A KK S 4.86 MPa, f/NE 1 0.57
MPa, & KIE/RESIES <12, REEA fUEH I,
WRREER . AR KA 2713 2K, BfRK AL
2680 K, #AER, WA WK, B 1~3 ZilEd

o
5500 IE AL 4
2680
£2560 \
EE \
o440
1
L2320 \
2200
0 2000 4000%{(/11610 0 8000 10000
g1 ARRIES] BNET
Figure 1. pressure envelope curves
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Figure 2. The liquid level variation curve of the surge tank
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Figure 3. Pressure versus time curve before needle valv
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Figure 4. pressure envelope curves
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Figure S. The liquid level variation curve of the surge tank
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Figure 6. Pressure versus time curve before needle valve
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Figure 9. Pressure versus time curve before needle valve
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Table 1. Water hammer calculation results under different load change conditions

= 1. TRIGHELRGTHKRETHEER

WEHRIIFE AR K AR R BA TR (n'/e) SIS b

RETIE FE(m) () Srp—— Fas— e 3 /m HETET 2 m
1/0.7 4.36 4.43 9.66/6.82 9.66/9.74 53.8 59.4
0.7/0.6 4.43 4.45 6.82/5.88 9.74/9.76 59.4 61.2
0.6/0.5 4.45 4.47 5.88/4.91 9.76/9.79 61.2 62.9
0.5/04 4.47 4.49 4.91/3.93 9.79/9.81 62.9 64.3
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Table 2. Water hammer calculation results under different load change conditions
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0.6/0.7 445 4.38 5.88/6.82 9.76/9.74 61.2 594
0.5/0.6 447 4.4 4.91/5.88 9.79/9.76 62.9 61.2
0.4/0.5 4.49 4.42 3.93/491 9.81/9.79 64.3 62.9
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