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Condition-Based Maintenance Technology for River Pumping System

By Takafumi Suzuki and Takahiro Okugawa

To improve the reliability of standby pumps that allow flexible operation regardless of water level, a submerged

bearing capable of long-term operation in air was developed. This bearing was installed in a 1,650 mm diameter vertical

mixed-flow pump and tested over a one-year field trial. During the test, bearing temperature and shaft displacement

were continuously monitored, and wear was estimated using vibration sensor data. The system incorporated cloud-

based remote monitoring, enabling real-time data access. To optimize data management, selective sensing was applied

based on pump operating conditions, reducing data volume by approximately 97 % while maintaining high diagnostic

accuracy. The results demonstrate that condition-based monitoring is effective in enhancing pump reliability, predicting

bearing wear, and supporting proactive maintenance strategies under severe operating environments.
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Weak Coupling One-Way FSI Analysis of Impeller Blade

By Ryosuke Otani

In recent years, Computational Fluid Dynamics (CFD) and Finite Element Method (FEM)
analyses have become standard tools for enhancing the reliability of turbomachinery. Accurate
FEM analysis requires realistic boundary conditions, especially pressure distributions on impeller
blades, which vary along both the spanwise and chordwise directions and are dependent on the
flow rate. This report presents a case study of a weak one-way fluid-structure interaction (FSI)
analysis, in which pressure distributions obtained from CFD simulations are applied as input
boundary conditions for FEM analysis to evaluate the structural integrity of the impeller.
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Overview of CFD Analysis Model
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Fig.1 CFD Analysis Model
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Sewage Pump for Hachioji Water Reclamation Center,
Bureau of Sewage Tokyo Metropolitan Government

By Yuta Nakamura and Shigeru Kawai

The Hachioji Water Reclamation Center, located in Komiya-machi Hachioji City, serves a planned
treatment area of 8,546 hectares in the eastern part of Tokyo. As part of this project, a new sewage
pump system was installed to lift influent wastewater from the East pump pit and convey it to the

East water treatment facilities.

This project involved the replacement of the aging No.4 sewage pump, which had been in
continuous operation for approximately 33 years. The updated pump was increased the discharge
capacity from 100 m®/min to 130 m®/min. Furthermore, a water-free submersible bearing system
was adopted, contributing to equipment simplification and enhanced reliability. This introduces
the design considerations and structural features of the supplied pump, which is designed to be

reliable and easy to maintain.
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Fig. 1 Layout of pumping station



HEE FGERE  ANETF/KEA R Y 2 —miFihKkR 7

KA T 4
TR AT A 7
(CHRad) 'l
a2/ fk
BITTITIL 4
T +»
Ry TE U:ﬂ W

2 R
Fig.2 Layout of pumping station

-

meH F_A___L

HKRY T A SHEE |
AR/ E AR |
AR AED

FRAMBEZHiA [< 5 =
N
/]
PR / |
kA T 45 = -
BENREE RS ERR R T
Cosey
PN T
| 1
A 45 ’
il 7

3 fEfrm X

Fig.3 Sectional view of pumping station

3. BKKR Y TRIEDFHM

SEFEH LI2EKR Y 7 4 BOMER T, HIAME
FER2ITKT,

AR T B XCBEHEE, TR O 4 TEH LT
FUS U TR T O siilEl 217 5 7edic, BEERDIGBT
IV B RLEiE 2 i Tz Bl i 217 5 B3R T H

_12_

BEHABEM Vol49 No.2 (2025)
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Table 1 Specifications of the pump

| & HIKR >
iz X TR RN R > T
a 4 1
] £ (mm) 1000
E- R (m) 14
Ll R VR (m*/min) 130
7 8 B P oK BRI AR BB
J B B HY (kW) 420
Ko 3z I3y Az
B ANZ IV =)
x£2 {FHME
Table2 Materials of the pump
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i 7K i1 FC250
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Fig.4 Torsional analysis of the rotor

3—-2 EEHES

AREERG BN 2RI L. B & 206875
K& D, mEERZ EEEEEL TR LT05,
Ve AN K 2 5l R IR R &, 27 i
LIZIRRETT S LAY v 7Y 7 L CHEEIT %
e, TNICIHAGRSRGE RS> TS, Ko, K

TUBEN 2 O HOE RO, RO R VVVEFRIEAN O G
ZERLUT, 7925|& RIPREZNEL TWV5,

& 51, VVVFET T3 A 5% o [mliE 11 M A iR A
FAEL, EEFHlEDRICEMANMLCS T EIckD,

K5 HIEZOEKRY T 4 5B
Fig.5 View of the motor for No.4 pump at site
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Muroran City Nakajima Sewage Pumping Station
Rainwater pump equipment of Japan Sewage Works Agency

By Naomasa Inagaki and Yuta Nakamura

Nakajima Sewage Pumping Station in Muroran City is the only complex facility in the city that
includes a combined pumping station, a sewage pumping station, a simple discharge facility, and
a rainwater retention pond facility, covering a combined area of 243.8 hectares. The combined
pumping station and sewage pumping station began operation in August 1969, and since more
than 50 years have passed since then, the facility and equipment have deteriorated and become
obsolete, and there are issues with insufficient earthquake resistance. Therefore, construction
work was planned to reconstruct the pumping station, taking into consideration equipment
renewal, ensuring earthquake resistance, reducing planned sewage volume, and reviewing the
rainwater plan.
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2 No.lf/KE Y 7k
Table 2 Specification of pump
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Fig.3 View of No.1 rainwater pump
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Air blowers for Ras Tanura Refinery and Riyadh Refinery in ARAMCO

By Masatoshi Tomita

DMW multistage turbo blowers are used in various gas processing plants and petroleum refinery
plants. For these projects, we supplied total 12 sets of air blowers for a Sulfur Recovery Unit (SRU)
of 9 sets to Ras Tanura Refinery and, of 3 sets to Riyadh Refinery in Saudi Arabia. These plant
expansion projects include the addition to tail gas treatment unit on the downstream of the SRU.
These blowers are used in combustion air in this project. This report shows design features of a

combustion air/reaction furnace blower.
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Fig.1 Ras Tanura/Riyadh in Saudi Arabia
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% 1 Combustion air blowerf{l:##
Table 1 Combustion air blower specifications

FAZRZ /)Y R
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7 B2y PSIRIGAZ B2 — R T 0T | SEERRTGAZER A — R0y | SRR TOAZ B 2 —R Ty
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i VTR N 24 225 2R

w OO N (kW) 660 530 470
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2 — 3 Reaction furnace blower

Reaction furnace bloweridCombustion air blower & [F]
—H®&DO7T a7 TH3, & 2ICReaction furnace blower
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% 2 Reaction furnace blowerfLk

Table 2 Combustion air blower specifications

W% ® SEEREP Rk
ZEA—RTuY

WA HEHIUITE (mm) 450/350

i o (m®/min) #1197

5 £ (kPa) #195

W &k 24
wOHOR M (kW) 400

a b4 3

2—4 TJO7DEEE S
W7 0T IFAPIG 1 7RI 2@ L e G Th %, T D
S GRabS T bV T g e

5 Reaction furnace blower#}\ i
Fig.5 View of reaction furnace blower
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Fig.6 Rotor model of the torsional vibration analysis
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>7' L. QL 0iREf#NT (Torsional Analysis) 737 L
7o (B6), #HEIHLEE T d 2 EAS A HEE E D0 %
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K11 Reaction furnace blower T 3Rk
Fig.11 FAT for reaction furnace blower
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<BEXH>

(1) Aramco Asia Japan
https://japan.aramco.com/ja-jp/what-we-do/energy-products/
refined-products
(2025/10/147 7 X)

(2) EEHAHBEH Vol36 No.l (2012)
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Howell-Bunger Valves for Sengari Reservoir

By Yoji Takahashi, Yuya Naruse

The Howell-Bunger valve (HBV)

, also known as a fixed-cone valve, is widely used in dam and

reservoir systems for surplus water discharge, operational flow control, and emergency turbine
bypass. These valves play a crucial role in ensuring the safe and efficient management of water
resources. To sustain long-term functionality and reliability, systematic maintenance is essential.

This paper presents an overview of the Howell-Bunger valves installed at Sengari Reservoir,
where replacement work for aging units has recently been completed.
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Fig.1 Panoramic View of Sengari Dam
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Table 1 Specifications of the HBV
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