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Two-stage Dam Pumping Station for the South-North Water Transfer Project
in Shandon Province, China

by Naoki YAMAZAKI, Shinya HIBINO, & Honglan ZHANG

The on-site test operation of two-stage dam pumps with a total capacity of 150 m¥/s has been completed in Phase 1 of the eastern
route of the South-North Water Transfer Project in China. The pumps with a large diameter of 3000 mm feature a unique large size
submersible motor connected directly to the impeller via a shaft. Since their inner casing also serves as the motor outer casing, the
impeller is mounted overhung on the motor shaft. With the 52-pole synchronous motor and frequency control, the pumps offer a wide
operating range to cope with water level fluctuations. The development of large size tubular pumps connected directly to motors will
allow the production of pumps that deliver cost-efficient and reliable pumping in the future.
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South-North Water Transfer Project
(Phase One of the eastern route)
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Eastern route of the South-North Water
Transfer Project
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Fig. 1 Location of the pumping staion
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Table 1 Equipment outline
ORI | g | et
Equi Sets | Specifications
quipment
Ko7 517 | #3000 mm A#l#GEF 2 —7 5K 7
Pump Sets | 3000 mm horizontal tubular pump
1650 kW, 5248, 6 kV, 50 Hz, 3HIZHE M FHEE#%
1650 kW X 52 poles X 6 kV X 50 Hz
synchronous motor
C
method
WHT AT A G EIRE R 0N HR DR BR R A
i . Air cooling facilities and
Cooling system  cooling water pump unit
EE B 5% 77> (65kW) 21,
Motor Sets | yureon 15000 m’/s, ¥ Y T—%, &
EREHE  ggsimok
' cooung " Fan X 2 sets, radiator, fresh
facilities .
water cooler on the outside
of the motor
Ry v 730m’, WERY
O L 2 f g T NS T
VKB 721::,?‘3%, FCAS I OVEHEE T,
; . -
Cooling water :
. Storage tank, booster pump,
pump unit L .
valve, piping, instruments,
control panel
6 kV Z26 X R i VED
6 kV, air cooled, variable frequency drive VFD
FARARE TRIE ST
B 5t Bypass : 7.2 kV x 3 phase X 7.2 kA, 630 A
Electrical SIt panels High voltage vacuum contactor panels
panel | e
Local control unit
il e
Exciter panel
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onitoring
system Sets | Instruments for pumps and motors

13-65 01/241

BH1 2T LR T
Photo 1 Two-stage dam pumping station
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Table 2 Specifications of the main pump
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Pump type Horizontal tubular pump
ﬁoﬁel 3000HSTM
Ey & 5
Number of units Sets
EENBE T
Motor rated power kW 1650
PR
Average static head m 199
EHiECzE
., | Design static head m 321
L —
KRR m 382
Maximum static head ’
ARG
Minimum static head m 048
s CPgimieng) 3
Flow rate at average static head m/s 315
Synchronous speed .
[ i 7 P % 70 ~ 1103
Range of speed ° :
TIR A E
Impeller outer diameter mm 3000
=3 v SRR
Max casing inner diameter mm 5300
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Motor outer diameter mm 3250
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Fig. 2 CFD analysis model
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Fig. 4 Model pump equipment
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Fig. 5 Characteristic curve of the model pump
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Fig. 6 Pump operating limits (prototype pump)
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Fig. 7 General arrangement of pump equipment
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Table 3 Monitoring instrument list

Flow rate of cooling water

E2 iRz

Ttem Instrument
BENWEr — > v TREY I EE ST

Motor case vibration Accelerometer
R E) gt

Shaft vibration Displacement meter
(1] i 3 [z ET

Speed Speed sensor

[i] 7 T HIPTEIIRAINGS
Stator temperature RTD

il 52 7 MR ASFIREN
Bearing temperature RTD

=3 v INRE RS
Humidity in the motor case Humidity sensor
i 2 - st
Insulation of the stator Insulation sensor
IR ik

Flow meter
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