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Waterhammer for the Intake Pumping Station
with the Pump Control Valve

Kyung-Yup Kim, Sang-Hyun Oh’
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Surge( S #A] =), Surge Relief Valve( A x]&e]Z W H) Field Test( &A1 E)

ABSTRACT

The field tests on the waterhammer were carried out for PalDang intake pumping station of the
metropolitan water supply 5th stage project. The pumping station was equipped with the pump control valve
as the main surge suppression device and the surge relief valve as auxiliary. However, the pump control
valve had not been early controlled in the planned closing mode, and the slamming occurred to the valve
which abruptly closed during the large reverse flow. Because the pressure wave caused by the pump failure
was superposed on the slam surge, the upsurge increased so extremely that the shaft of the valve was
damaged. It was desirable that the surge relief valve was installed in the pumping station or near the pump
exit for the delay of response. After reforming the oil dashpot of the pump control valve, the slamming
disappeared and the measured pressure was in fairly good agreement with the results of simulation. In case
of three pumps for ¢2600 pipeline being simultaneously tripped, the pressure head in the pumping station
increased to 95.6m, and the upsurge caused by the emergency stop of four pumps for ¢2800 pipeline was
89.6m. We concluded that the pumping station acquired the safety and reliability for the pressure surge.
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PT: Pressure Transmitter

PDPT: Differentiol Pressure Transmitter
LT: Level Transmitter

FM: Fiow Meter

ZT: Valve Opening Tronsmitter

PalDang Intake
Pumping Station
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Fig. 1 Schematic drawing from PalDang intake pumping station
to the surge tank at the inlet of tunnel
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Fig. 2 Layout of the mechanical and experimental equipments
for PalDang intake pumping station
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Fig. 3 Block diagram of the data acquisition system
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Fig. 4 Waterhammer test results for 1 pump start during 1
pump operation
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Fig. 5 Measured pressure heads after 1 pump trip
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Fig. 6 Measured pressure heads after 3 pumps trip

i)
lt:l

) FAAErE 20 2 3ulE Sohe A =
Ao E T 3 WA F7]9 HAAH Fr{ k4
ZF 34.3m% 200m= #8814, - (water column)

o #AYEgE o ‘:“*Mﬂ( I Af7F A% A
S8 B £ 9 24244 3428 FIRIHEE
& & Stk w=g B -?%01}*1 At srFe 44
152met 161 m7Ax A3 Aoz 2453, o=
Fx AAAN dFE g(e)dHd A=dEe As
1422mEY o gL FAon WH FrkA HA
el ”“Ebl Ao ZY s

AdgzUEE HeEPx 20 ool EdE A4
Fig. 73 o] &gstgle - =

Fig. 7 Opening of the surge relief valve

FUDIHKE H4A. W4z, 2001

Fig. 8 Damage of the pump control valve
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Fig. 9 Comparison of measured and predicted pressure heads
at downstream of PCV for 2 pumps trip
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Fig. 10 Variations of the measured pressure head at downstream
of PCV with the number of pumps

20

o
=

Y

il

Table 1 Measured maximum pressure head at PalDang IPS
with the pump control valve

Number of Pumps 1 2 3 4
¢521’2HO.’§I1(€1C‘991§2‘/’3) 1032 | 1520 | 1614 | 1780

Table 2 Measured minimum pressure head at PalDang IPS
with the pump control valve

Number of Pumps 1 2 3 4
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