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Runoff Rainwater Pumps and Auxiliary Equipment for the Nakahama Sewage Plant, Osaka City

by Yousuke SHOUJI, Wataru ITOU, & Mitsutoshi HAGINO

Ebara’s runoff rainwater pump (¢ 1800 mm vertical volute, mixed-flow type) system has been installed 34 m below ground level at
Osaka City’s Nakahama Sewage Plant to cope with sudden rapid influx of rainwater. This pump is capable of high speed drainage, as
well as a low speed standby operation. Its design includes resonance prevention worked out from vibration analysis results, including
those on the motor and its reducer, considering the wide range of pump speed control. Noise prevention and reduction has been realized
by use of a gas turbine power generator as the motor’s power source. Another feature for minimizing the impact on the environment
would be the spraying of pure water on the gas turbine engine combustor for inhibiting the generation of nitrogen oxides.

Keywords: Drainage pumping station, Vertical volute type mixed flow pump, Speed control, In-pipe heat exchanger, Gas turbine generator
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Photo 1 General view of pumping station
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Fig. 1 Plan view of the third basement floor
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Fig. 3 Sectional view of the ground floor
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Fig. 2 Plan view of the first basement floor
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Fig. 4 Sectional view of the basement
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Table 1 Specifications of equipment

Gas turbine generator turbine and three-phase synchronous

generator

412 ek Bk FEAR AL
Equipment Type Sets Specifications
[74£1800 mm
MARY 7 LRI AR v T 9t I U570 m®/min X £3542 36 m X #1774330 kW
Rainwater pump Vertical volute type mixed flow pump H Bore 1800 mm
Flow rate 570 m’/min X Total head 36 m X Output 4330 kW
s TR, VBRI 3613 BHE A S — &
ﬁﬂiﬁgﬁ Jiﬂl?ﬁ@ﬂ]wiﬁﬁ% . 25 Single-stage reduction Reduction gear ratio 3.613
Reduction gear Parallel shaft reduction gear unit N
With soundproof cover
TEEAC 6600 V < JH#H60 Hz x #E 8 P x 1774700 kW
m N e g RAKR Z 7 114 TRIRDUR KPLes
R = AR B JARPUIT & 2 [l 528 3 o1 KAKPUER & L Cli AR e:
EIE . . | Voltage AC 6600 V x Frequency 60 Hz X Number of poles 8 X
X Vertical three-phase wound-rotor A
Electric motor . . Output 4700 kW
induction motor .
Speed control by second resistance
Second resistance as liquid resistor
- LA BINT 754 F P II££1800 mm  FFEIE A Z VT v F
Discharge valve Motor operated butterfly valve H Bore 1800 mm Metal valve seat type
I LA IR EWT i< P |14 1800 mm ~ 2000 mm
Discharge pipe Ductile iron pipe H Bore 1800 mm ~ 2000 mm
BTN —F B 98 I71#£2000 mm  2cHL L 260 kKW
In-pipe heat exchanger = Bore 2000 mm Heat exchanger capacity 260 kW
7797 isia 92 | H1#£2000 mm x 2900 mm
Flap valve Square type H Bore 2000 mm X 2900 mm
wHI B A T v I 14 AR 421 kKW
Cooling tower Open type corner type cooling tower H Heat exchanger capacity 421 kW
Bl S FEMITI6000 KVA SIE AC 6600V EREY KT
HAH U v 5l O =i [ 1 58 e i A
Simple open-cycle single-shaft gas 25

Output 6000 kVA Voltage AC 6600V  Fuel kerosene
Pure water atomization type
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Photo 2 Main pump at site
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Photo 3 Electric motor at site
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Fig. 5 Sectional view of main pump
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Fig. 6 Main pump operating point (Stand-by operation and
drainage operation)
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FEM model for vibration analysis
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Fig. 7 Example of vibration analysis result
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Photo 4 In-pipe heat exchanger
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Photo 5 Pure water production equipment

XD AR SN B BREALY B O %2 X > 720 MK
PEIKEARZ KB E L, GRS #EG, BiRER, A
F BBNE T 4V 5 Z O THKZ AR T 25D TH
% (BE5).

5. BRI EMTED

5-1 WASTEERIZDBMMEL (BEG, 7)
WARY 7, BEWE, FTA5—C U BEBIKETDH
D, ~KTOWEITEROCOTHEIA L 25, ik
FORIRRALTOKR & SHh 555 1IRE B Lz, 3
B ClImh s 2 ARGRETI 2 17w, 8 e AR B M %
Ml L7zo F7z, BLEHAR, Bl ToMALTE %R
5 12 DHE G R BEBE SR L I b O THELR a2 HbRT %
7o O DOHEEAE, FEEEERET 25 ERB L7z, §F
WCEERIIEE T, FiRT2RGOREICELINLGD
THEDFEVPLETH - 72,

5-2 M UERBOEERR

FKR Y 7O UL, SR 2 A LITH T 3R
AOHT IR E TR28 mBTEEIZVH A>T b, Figk
B 2 o g, HESEOREND S0, HAICH
AEFEE PIHICBWTRERBREL Y, WTIKT
KPBE LR TERL A LBRESNT, TD7:
DEFEFFEOMIAEE A2 TE 2T EEE2L LD
12, BAFITHREDTEHIZA = VT2 &S, i
TORAEDPREVE ZITEFHFEHOMEICLY, fihe
WEERECTEDZD DL L, T, BEEELI VY
) — MEARORIIZS B O R — b 2R [F1F7228, &
OB R — M ERE O X 2 M IS T &
ARG L LT,

TN Z R No. 233 (2011-10)



N T A WO 2 1 N U Y G N v L 3 I

11-70 06/233
BE6 MARY 7HHMH
Photo 6 Main pump site assembly
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Photo 7 Electric moter site assembly
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Photo 8 Load resistance car
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