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Numerical Study on the Waterhammer of
PalDang Intake Pumping Station
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ABSTRACT

The numerical study on the waterhammer was carried out for the intake pumping station of the
metropolitan water supply 6th stage project. Because the waterhammer problems as a result of the pump
power failure were the most important, these situations were carefully investigated. The surge tank and the
stand pipes effectively protected the tunnels and the downstream region of pipeline from the pressure surge.
In case the moment of inertia of the pump and motor was above 5080 kg - mz, the column separation did not
occur in the pipeline between the pumping station and the inlet of st tunnel. As the moment of inertia
increased, the pressure surges decreased in the pipeline conveying raw water. The pump control valve was
chosen as the main surge suppression device for the intake pumping station. After power failure, the valve
disc should be rapidly closed in 2.5 seconds and controlled the final closure to 15 seconds by the oil dashpot.
If the slamming happened to the pump control valve, there was some danger of this system damaging. As
the reverse flow through the valve increased, the upsurge extremely increased.
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Fig. 1 Longitudinal pipeline profile for the metropolitan water
supply project(Bth stage)
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Fig. 2 Extreme pressures in the pipeline with moment of
inertia of the pump « motor
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Table 1 Predicted maximum and minimum pressure heads
with moment of inertia of the pump - motor

Moment of Inertia,

GD? (kg . mZ) 8,750 7,0(X) 5,080
Min. Pressure Head _ ]
at Location A (m) 025 | -146 | -518
Max. Pressure Head
at PalDang IPS (m) 1327 | 1357 | 1393
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Fig. 4 Extreme pressures in the pipeline with closing time of
the pump control valve

SA A )R] WE A E(valve opening)E A)A 3]
) Ee|nE, Fg. 39 2 WEAoHEYE
L Z 1A ERE & olWdl 90 %A
23] H8lz, UHA 10% BEE tl=nXt)Zd] &
3 AP E A9 AFHA A& Jehligig. =
2ol A el AREARAS BELEAY S} ¥
w2z Be

B600mmst +74 2800 mm FHEAAA IF
6429} 274% ] HATE HoR FFHS

:-*_:, DN DD

—

ue?

o,

=

[l

5

>

o S
& oM,
o o
o N
N Y
] o
mgu f
z.lj X
pta

Hlor 2

e

| A Ao dEr S48 A= 2
Azke) Z+zh 10, 15, 20%(n=4, 6, 8 HFH Y
of wiste] Fastth

Fig. 4= gxAoldn ol HarzHt)e) 2 10, 15,
202Y 9 HEHAT 29bgez Abole] =@l
Hdl, Ha g€4-& ek gr)ele gxaoid
B} ohd oAbl AW} AMEE Ao M

+

55



1. ideal Check Valve
2 te = 10 sec.

. te = 15 sec.

. te = 20 sec.
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Fig. 5 Variations of the piezometric head at PalDang IPS with
the closing time of PCV

Table 2 Predicted maximum pressure head at PalDang IPS
with the closing time of PCV

Ideal Closing Time of PCV, t.
Check
Valve | 10 sec | 15 sec | 20 sec
Max. Pressure
Head (o) 142.2 9%5.6 86.8 846
Occuring 38 96 79 79
Time(sec)
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Fig. 7 Flowrate through one pump when the pump control
valve is suddenly closed during reverse fiow
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Fig. 8 Extreme pressures in the pipeline when the slamming
is occurred at the pump control valve

Table 3 Predicted maximum pressure head at PalDang IPS
with the slamming time of PCV

Ideal
Check
Valve

Slamming Time, tc

30sec | 325sec | 35sec

Max. Reverse

Flowrate (m%s) 00

0.68 115 1.20

Max. Pressure

Head (m) 1422

196.3 2688
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