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Reconstruction of Owada Pump Station

by Kenichi UMEMURA

The manufacturing of pump equipment for and construction work at Owada Pump Station, Chiba Prefecture had been undertaken by
Ebara between March 2004 and June 2007. This was done as a part of a reconstruction project of this pump station which was getting
obsolete after 37 years of service. Ebara’s commitment included the modification of pump machinery and control systems, as well as
reconstruction of structures by civil engineering. Various technological solutions, beyond the scope of conventional pump facility con-

struction, were put to use, such as designing instrumentations.

Keywords: Drainage pump station, Reconstruction, Vertical axial flow pump, Siphon, Concrete casing, No water system, Silencer, Short schedule,

Temporary still water system, Static concrete cutting
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Table 1 Main targets in reconstruction
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Maintaining the previous discharge capacity

ML & B a2 MK - BEMER L

2 Cost reduction and improved reliability by use of simplified
equipment
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Cost reduction in reconstruction and short construction

3 schedule by maintaining previous civil engineering and
architectural factors
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Consideration to the environment
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Table 2 Summary of reconstruction

i 44 Rk A gERA v b Shs iR Bl
Equipment Equipment before reconstruction Reconstruction points Equipment after reconstruction
ERYT 13600 mm iR > 7 x 215 EZlNGpa) iy [1££3600 mm il R > 7 x 24/
Pump Vertical axial flow pump Maintaining the previous discharge Vertical axial flow pump
FEIF 30 m*/s X 53 m X 1154 min ' X 2000 kW capacity B30 m*/s X 53 m X 129 min ' X 2600 kW
182500 mm VTR 7 < 4 P A7 x VR L 1462500 mm Vil R >~ 7 X 46
Vertical axial flow pump Improvement of ability for siphon Vertical axial flow pump
ZIH 15 m%/s X 53 m X 163 min ' x 1214 kW Ay )= br— v 7hH B 15 m*/s X 53 m X 173 min ' X 1300 kW
Specifications Concrete casing diversion Specifications
s WA T 2T YA b W E IR IR s B A 7 i
The driving that assists the siphon effect No adjustable vane Own strength siphon driving
CRYTR R F-RTEF, ZRK KA BE L R TR XY F-RTF, TR
Shapes of suction and discharge: bent-bent, No lubricating water system Shapes of suction and discharge : bent-bent,
set on 2 floors JLat o2 H set on 2 floors
- EREA (1483600 mm 724)) The change of the flow quantity control AR (483600 mm, 1482500 mm 3E)
Adjustable vane system Fixed vane
B AN 4 - KR (Ta—F 4 7Y =)
Gland packing Dry seal (floating seal)
=N 23 cvT 3y AR
Rubber radial bearing Ceramic radial bearing
- WEPHANC X 2 G (C1££3600 mm 7213) - [ LS & 2 S A (168 3600 mm 721F)
Flow quantity control by Adjustable vane Flow quantity control by the rotary speed
control
HLZE IR 143500 mm EZERIRTT X 617 T2 & 225G A~ FLZEREST 4£500 mm X 413,
Vacuum Vacuum breaker valve Exchange from oil pressure to air %350 mm X 815
breaking - HWEERE) T > 7OV pressure Vacuum breaker valve
A right angle valve at oil pressure drive Ny 7Ty TR - 22 B R Ol
- 1R/ 1K The addition of the backup system Air operation-style unbalanced structure
1 system/1 waterway B ORRE  (RE&E) valve
AL UL Consideration to the environment ES
No silencer (low noise) 2 systems
TLZEREET A L o x 4k
Vacuum breaker silencer
CEMIm75dB (A) BT
B fif SN B < 25 FEERTEB A & i T E AR A T —
Driver Vertical axial synchronous motors Exchange from a special motor to a SRR (m T 7 o) x2h/
2000 kW x 52 P x AC 3300 V conventional motor Wound rotor induction motor - Bevel type reduc-
74 — VR — AT — DR < 45 IR B 1L tion gear (air cooling by fan)
Diesel engine - Fluid coupling - Reduction gears No coolong water system 2600 kW x4 P x AC 3300V
1214 kW x 720 — 163 min~ ' X A Hiili BEENORE (RBEF, RNOx) HAY—¥ -
Consideration to the environment 2 SHHEERE (Em T 7 ) x4k
(low noise, low NOx) Gas turbine-Bevel type reduction gear (air cooling
by fan)
1300 kW % 1000— 173 min "' X Tl
S S B2/ (A 7+ T A M) BIEVER 2 M )l JEARZESRA (B2 )
Auxiliary Vacuum system (assists the siphon effect) Abolition by changing main equipment | Compressed air system (vacuum breaker valve)
equipment WHKGRIE, FEERAM, IR Al RL EAA T AT WELRIE (B A S —E V)
Coolant system, System for injecting medicine, Change in usage by changing main Fuel system (gas turbine)
lubricating oil system equipment 105 kL 3 F Il < 2 2%
WSRAE R HIE - FLA2RE ) T ARERE TR Underground tank
Qil system (adjustable vane control, vacuum Reconstuction for civil engineering 11 KLJRBE N A > 1
breaker valve) structure Fuel service tank
JEMEZRART (51 —¥ N v Y VIREI) Ve Y0 I B3 FWNRPERT A Lo, BT 7 v
Compressed air system (diesel engine starts) Renovation by changing main equip- Ventilation silencer and fan
LR (F4 =¥y T V) ment BT me5dB (A) LT
Fuel system (diesel engine) B OFRE  (REEE)
25 KL A A x 24k Consideration to the environment
Outdoor heavy oil tank (low noise)
1 KL RBRN RS x 2 3
Fuel service tank
ENFEHERGR fi i L
No ventilation facilities
AL RiEE B R WAL R T e FFEE B AR
Electric High voltage motor panel Renovation by changing main equipment | High voltage motor panel
equipment A ) ik BEREEN BRI R RV B
Operation control panel Function addition Plant side operation control
rh BRI R A
Central monitor control
AR RyFaryr)—sr—3 07 PR VAl L o t%, FREREE LA
Civil and Concrete casing pump Use existing structural design First class surface treatment , re-painting , reuse
architectural FIEREN N s AR 3 o FRREHEHAE AR, RN T

Reconstruction for changing auxiliary
equipment

Underground tank engineering works makeup,
fuel service tank room
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Vacuum breaker silencer
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Vacuum breaker
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Vacuum breaker silencer
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Exhaust silencer
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IF1££3600 mmo7 iz > 7, B HEKE) 1#£2500 mmOZ iR > 7, # A 5 — ¢ LRl
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Fig. 1 Layout of pump station after reconstruction
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Driver room after renovation

renovation
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Photo 1 View of driver room before and after reconstruction
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Air-cooling motor and Gas turbine
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Bevel type reduction gear (air cooling by fan)
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Dry seal (floating seal)
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Ceramic radial bearing
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Existing suction
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Existing discharge conduit
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Result : Fixed a pump base horizontally ‘
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Result : Own strength siphon driving
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Fig. 2 Technology applied for new pump
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Vertical axial flow pump/Preliminary assembly at plant
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Vertical axial flow pump/Installation of impeller at site
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Photo 2 Preliminary assembly at plant & installation of pump and impeller at site
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The noise of the vacuum breaker
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Result : Consideration to the environment
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The noise of a machine sound and
the round tile sound
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Result : Consideration to the evironment
1, 25K 795dB (A)  3~6%5HK > 791 dB (A)
Mechanical noise Pumps No. 1 & 2 Pumps No. 3 - No. 6
1, 2% AERK92 dB (A)  3~67IkiEH96 dB (A)
Gears No. 1 & 2 Gears No. 3 - No. 6
1, 25100 dB (A) 3~65# A5 —E 85 dB (A)
Motors No. 1 & 2 Gas turbines No. 3 - No. 6
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Fig. 3 Consideration to the environment
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Temporary still water at suction side/The upper classes side Temporary still water at suction side/The waterway inside
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Photo 3 Installation conditions at site
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