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Reconstruction of the Pump Facility at Inba Drainage Pump Station

by Hiroshi YAMAGUCHI

Ebara has completed the reconstruction of the large-scale pump facility at Inba Drainage Pump Station (capacity: 92 m*/s) in North-
ern Chiba Prefecture. The reconstruction, featuring multiple unprecedented totalized engineering techniques, was conducted between
March 2003 to July 2006. A total of 6 new pumps, two each year, were installed. Unlike the construction of a new such pump facility,
the work was done in a totalized manner, involving civil, structural, mechanical and electrical engineering techniques. This approach
enabled a considerable saving in construction time and costs. Notable is that several actual drainage operations were able to be con-
ducted during the course of the construction, thus contributing to the regional community.

Keywords: Drainage pump station, Restore functions, Renovation, Vertical axial flow pump, High efficiency, Short construction schedule, Concrete

cutter with low vibration, Wire saw, Short length multiple guide vanes, Lightweight
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Table 1 Main targets in reconstruction

PEKHREII L BERE %
Maintaining the previous discharge capacity

fEERF AR L (1/2 0Pk 2 fEfR)

Maintaining 50% of the discharge flow rate during power failure

BRI L % 3 A MR - B E
3 | Cost reduction and improved reliability by use of simplfied
equipment

TR - BERHIC X 28T A KR
4 | Cost reduction in reconstruction by maintaining previous civil
engineering and architectural factors
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Table 2 Summary of reconstruction
B Ed B AR % fi SERA Vb BT
Equipment Equipment before reconstruction Reconstruction points | Equipment after reconstruction
RV T ik ¢ 2800 mm . HiE AR > 7 FRhE - gia b ¢ 2600 mm AR > 7
Pump Vertical axial flow pump Higher efficiency, Vertical axial flow pump
PIE 1533 m®/s X 25 m (EHFE0~25 m) lightweight PIE 1533 m®/s X 29 m (EHFE0~5516 m)
Specifications Actual head AR I Specifications Actual head
X 565 kW (B HLIE BT ), 538 kW (IE55) No adjustable vane | x 860 kW (54 —X LH&M), 820 kW (FEE)HE)
Gear driven type  Direct coupled type [ERZIBEA 74 31 Diesel engine Motor
RYTHIR HH-A KRR No series operation RYTHIR RURENUE, —RR
Shapes of suction and discharge: umbrella-umbrella, | E7K % fiBE 1L Shapes of suction and discharge: bend-bend,
set on 2 floors No lubricating set on 1 floor
BRI water system [ IR
Adjustable vane Fixed vane
- WEH)ER )R - A5
Parallel and series operation Parallel operation
AP VATE M AEFKINE S E (T e =Tt v 7Y —)
Gland packing Dry seal (floating seal)
R=FN L7 I3V AW
Rubber radial bearing Ceramic radial bearing
JE BB TEIEBEX 65 (AL EYN TA—E VB % 3/
Driver Vertical electric motor (R IE) Diesel engine
Internal combustion | H#HEEIHEx 3&
engine for electric Horizontal electric motor
power failure
WA S TAT BRI Ok) GHARIREL | 4 WA (R 7> %)
Reduction gear Vertical parallel shaft reduction gear (water cooling) | No cooling water system | Bevel type reduction gear (air cooling by fan)
it FR VT AR R M MR EBREEICHES | 71— B VBB R S i fi
Auxiliary Lubricating water system for pumps Bl - ik System for diesel engine
equipment FAR 2T - BRI A R v R AR B Renovation by (FEKCRIE, TREHILRAT, IRBYZEXRIE, AR
Cooling water system for pumps and gears changing main (cooling water system, fuel oil system,
] B BIARAE Bl SR 7 fk equipment starting air system, ventilation system)
Working oil system for vane angle operation
R T Y SR A B
Lubricating oil system for gears
TS5 ) & — b Al
Gate system for pump operation in parallel and series
AR AR FRRRE ) LAKE G 2 BERR A TR Y T IR D TAFAE S
Civil and Remove civil engineering structure around old machine | Use existing for Reconstruction of civil engineering structure around

architectural

TR A S

2 floors setting pump

structural design

new machine

1P 5% 7 L —F o 7 R

Each upper floor was reconstructed by grating
DRA AR SR &

1 floor setting pump

WAERI R TEN 45

Driver room before renovation

BHE1 B LHEiAR Y TENER
Photo 1 View of engine room before and after reconstruction

BBt AR Y TR NAR

Driver room after renovation
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Fig. 1 Layout of pump station after reconstruction
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Fig. 4 Reconstruction work flow for 2 sets of pumps and the technology applied for construction work at the site
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