(MARE - fEEHEN)

B o U— b= 0RAWERTOHEKEERT v T
(ZEHEKEIE R TS iEFH1E)

K& M 25 i K

VA3

2,k %
IS

Ho—s" WOl e sE

Increase in Pump Performance Using the Existing Structural Design
(Reconstruction of the Pump Facility at the Sanryo Drainage Pump Station)

by Hiroyuki OSAWA, Sakae SHIMIZU, Koichi TACHIBANA, & Toshiyuki KUTSUWADA

This paper reports the reconstruction of the Sanryo Drainage Pump Station first constructed over 40 years ago.
Regardless of constraints, such as the reuse of the existing casing, increased pump capacity, and change of the impeller type, pump

efficiency was increased by about 5%.

A new technique was used to level the pump base on-site. Through the reuse of the existing casing, the renewal of the vertical volute
type pump with concrete casing was successfully completed, a job that was previously considered impossible to complete within six

months of dry season.

These results provide a guideline for the future reconstruction of large-scale drainage pump stations.

Keywords: Concrete casing, Reconstruction, Increase in pump performance, Vertical volute type mixed flow pump, Reuse, Underground structure,

Drainage pump station, Dry season, Impeller, Pump efficiency
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Table Summary of reconstruction

i 2 T
Equipment Before

R fifi %
After Remarks

62100 mm Sl & Rl R 7
Vertical volute type mixed flow pump
10 m’/s X 5.7 m x 860 kW

EH Y T | AR
Pump Double-floor type

62100 mm il &R AR ~ 7 . IR
Vertical volute type mixed flow pump Iv7) b=y vs

11.67 m’/s X 66 m (18m’/s x 1.5 m) x 1200 kW g#{tﬁ1§)ﬂ .
—RE euse: Existing

Double-floor type concrete casing only

#1500 mm BFIRNTE F 2 — 77K 7
Horizontal mixed flow tubular pump
5m’/s X 765 m X 550 kW

JBE 1L
Abolition

44 7 VT4 — ¥R

Sy Four-cycle diesel engine

IV | 860 1ow x 1000 min -
ZREHTT

Secondary cooling system

44 7 VT4 —¥ I
Four-cycle diesel engine
1200 kW x 1000 min '
7= (EiRR)
Separate radiator system (Higher temperature
cooling water line)

LS B R A GRS B X )
Two-stage bevel gear reducer (Separated
lubricant tank)

ZRE KT

Secondary cooling system

TSl B LR A RV VA — )

Two-stage bevel gear reducer (Unitary lubricant tank)
7Yy EHER (RRR)
Separate radiator system (Lower temperature
cooling water line)

Fuel service tank

iﬂfjfiﬁ_ﬁﬁ TRk T WA, BEIkY
educting ST A T Oililled fluid coupling bFa—=TFRSTD
gearl?md fluid gﬁﬁﬁ”ﬁﬁggmﬁng {Z38 )7 1200 kW 1000/980 min* Rt & Hise
coupling o — Transmission power The variable speed
%r?n{bﬁssiiﬁo lc{)ZvVerl 000/980 min I VT =& (RER) type is used to
K HA ‘(73‘}2) Separate radiator system (Lower temperature | compensate for the
Sec;n dar cozhn system cooling water line) drainage function of
y g8y [EEH < 27, WEHEX1E the abolished tubular
Fixed speed type X 2 sets, Variable speed type X 1 set | pump.
R i 50 kL x 20 M
(R AL) BRI PR YIRS 13 O Ak e 1
Auxiliary ORI 1600 L PROEVINIAE 3200 L 50 KL % 2 tanks

Fuel service tank

Power receiving TR 750 kVA 6.6 kV/33 kV

T TR 300 kVA 6.6 kV/210 V

equipment (Fuel tanks are
(Fuel oil system) reused.)
Sk | T REEIK T
(BHIKRHK) | Secondary cooling system il Y r—% kX (K - B2 RHEE) AR O 2R
Auxiliary JEAKHUKAR > 7 x 3F, WHKKRY 7 x3H Separate radiator system (Two functions) S?m listic coo’liihil !
equipment F—FAPL—Fx2H 22 kW x 3%, 70 dB (A) ngssmm &
(Cooling Raw water intake pump X 3 sets, Cooling water 2.2 kW X 3 sets, 70 dB (A) ¥
water system) pump X 2 sets, Auto strainer X 2 sets

i ZHI3MA 66 kW 50 Hz 2 ZH3MA 66 kW 50 Hz

Power receiving TR 300 kVA 6.6 kV/210 V
RGN T T

Control system | Control center type

H#& 5 H#& 5 F—F—NVF
Electric
ower In—hﬂouse _ger*lkerator In-house generator Replace the )
pow KU 7HMH 100 kVA x 2% ([FH) Ry Tk 125 kVA X 2& transformer with the
equipment
For pump system (Synchronous) For pump system top runner type
JEHH 250 kVA x 1 & I H 250 kVA x 15
For emergency For emergency
PR |2 ve—ver 2 iR By A AT =X

Local control panel type
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Fig. 1 Pump station layout after reconstruction (plan view)
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Fig. 2 Pump station layout after reconstruction (sectional view)
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Photo 1 View of the pump room before and after reconstruction
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Fig. 3 Characteristic curves of the existing and renewed pumps
(converted according to JIS B 8327-2002)
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Erosion at the suction vane
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Photo 4 Erosion at the existing suction vane
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After renovation
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Photo 5 Volute casing inner face before and after renovaton
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Photo 6 Surface of the pump base after self-leveling
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