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Reflection in technical 
manuals on stock 
management by Ministry 
of Agriculture, Forestry, 
and Fisheries 

Merchandising based 
on links with private 
companies 

① Leak diagnosis robot, section 
leak investigation 

② Remote monitoring of pump 
system 
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Equipment 
development 

Improvement based on 
development and in-situ  
testingof prototype  

Reflection in technical 
documents 

Development of diagnosis 
and evaluation method 
Studying the method by  
in-situ testing 
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③ Preparing a web-based system 
for function diagnosis renewal 
scenario 

④ Information recording software to 
pass on management technologies 

⑤ Building a personnel training and 
R&D network centered on local 
universities 

System development 
Improvement based on 
development and in-situ 
testing of system prototype 

Personnel training 

Trial operation of local  
on-the-job training 
Improving manuals 

Building a sustainable 
support system  
capable of operation  
after completion of SIP 

Sold as a web-based 
application 
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Overseas development as maintenance technology for agricultural water facilities in Monsoon Asia 

Es
ta

 b
lis

hi
ng

 p
ra

ct
ic

al
 

te
ch

no
lo

gi
es

 th
at

 c
an

 b
e 

de
pl

oy
ed

 n
at

io
nw

id
e 

Development of support and personnel training system to prevent weakening of maintenance organizations 

A web-based application to enable an iPad or cell phone to be used easily to 
build a GIS database of maintenance/disaster information accumulated in land 
improvement districts where day-to-day management of facilities is conducted. 

③  Systems to support preparation of trunk water facility renewal and 
improvement scenarios 

④  Method of providing information to pass on agricultural water facility 
management technologies 

⑤ Building a personnel training and research network centered 
on local universities 

Building a personnel training and R&D network model centered on regional 
universities and contributing to regional asset management while creating 
organizations and preparing a technical manual containing expertise on 
operation methods 

Adding GIS to maintenance data for managed districts 

Preparing function diagnosis and renewal scenarios 

Completing the prototype; Proving tests now underway in 3 districts; 
Scheduled to start advance sales of some functions (web applications) in 
FY2016 

Giving on-site lectures (using site channels) 

Clarifying and evaluating in advance the deterioration characteristics of the region 

Function 
diagnosis 
data entry 

Portable 
terminal  

Server  
PC 

Server  

Integrating functional diagnosis information and 
scenario preparation 

Personnel training and 
research network 

Ishikawa Pref. 
University 

Okayama 
University 

Reg. Agric. 
Admin. Office 

NARO 
Research 

info 

Dealing with 
deterioration 

characteristics of the 
region 

Admini-
stration 

Technology 
office 

University Consultant 

Ongoing 
training 

University OB 

How is a network model for 
sustained personnel training and 

research constructed? 

How is a network model 
operated? 

National deployment as a personnel 
training and research network model 

Technical manual 
of organizing and 
using expertise on 

methods 

Manual on building a personnel 
training network (draft) 

Large hollow in side wall 
foundation 

Wear where water dropped 
on bottom panel 

In-situ 
examination 

Laboratory 
test 

Evaluation and countermeasure 
manual for wear in tunnels with 
high-speed flow (draft) 

① Development of technology to detect locations of 
leaks in water pipes 

② Development of technology to monitor the state of 
and to maintain pumping equipment 

Proving test equipped with measuring devices attached to 
drainage pumping stations at 2 places (Niigata, Aichi) 

Technology seeds: Portable lubricating oil 
measuring device 

Measuring device that can be 
easily used by a pumping 
equipment operator to diagnose 
lubricating oil on site 

Application 

Attached to pumping 
equipment, to 
improve measuring 
instrument capable 
of constant 
monitoring 

Deterioration and contamination 
of lubricating oil 

Wear on machine 

Building a measurement, 
diagnosis and remote 

monitoring system 

Detecting signs of future trouble of 
pumping equipment to prevent sudden 

breakdown 

Development of methods of inspecting and diagnosing facilities that used to be difficult to inspect visually 

 Detection of water leakage position by small 
      submarine type leakage exploration robot Conventional method 

Development technology 

Disassembly inspection of pump equipment (once every 10 to 20 years) 

Lubricating Oil Diagnosis method (oil extraction - analyze and 
quantitatively diagnose equipment deterioration) 

Measurement precision of prototype leak investigation robot 
now being tested in an outdoor pipeline leak test field. 
Proving test underway on Miyakojima Island. 

Outdoor test field (NARO) 120m 

submarine type leakage exploration robot

Air valve Input Inspection 

Water leakage exploration robot 

Collecting 

R&D of  development of strategic asset management 
technologies for trunk agricultural water facilities  

           Isamu Nakajima (Head of Facilities Maintenance Unit, Institute for Rural Engineering, NARO) 
          Walnut Ltd.,  TRIBOTEX Co. Ltd., Kubota Corp.,  Reitaku University, Ishikawa Prefectural University, Fukushima 

Agricultural Technology Centre, Okayama University 

Purpose of R&D 
① To develop new inspection and diagnosis technologies to maintain the functions of agricultural water 

facilities, including a total of 400,000 km of agricultural water canals and about 12,000 km of pipelines. 
② To develop a maintenance information database and a personnel development system in order to support 

organizations and technologists who maintain facilities. 

③  Development of systems to support preparation of trunk 
water facility renewal and improvement scenarios 

④  Development of a method of providing information to  
pass on agricultural water facility management technologies 

⑤  Building a personnel training and research network 
centered on local universities 
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① Development of technology to detect locations of leaks in 
water pipes 

② Development of technology to monitor the state of and to 
maintain pumping equipment 

Contents of R&D Flow of infrastructure 
management 

Evaluation criteria 

Inspection Monitoring 

Diagnosis 

Facility soundness evaluation 
Service lifetime prediction 

Countermeasure 
necessary? 

No 
Yes 

Repair, reinforcement or 
renewal  
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R&D Objectives and Subjects

Current Accomplishments (1/2) Goals

Current Accomplishments (2/2)

(1) Inspection, Monitoring and Diagnostics Technologies
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aterials,Deterioration
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(5) Asset Management Technologies

R&D Objectives and Subjects

Current Accomplishments (1/2) Goals

Current Accomplishments (2/2)R&D of development of strategic asset management 
technologies for trunk agricultural water facilities60

Principal Investigator Isamu Nakajima (Head of Facilities Maintenance Unit, Institute for Rural Engineering, NARO)
Collaborative Research Groups Walnut Ltd., TRIBOTEX Co. Ltd., Kubota Corp., Reitaku University, Ishikawa 

Prefectural University, Fukushima Agricultural Technology Centre, Okayama University

SIP development technologies are implemented as agricultural water facility maintenance technologies

Maintenance organization support systems

Inspection and diagnosis countermeasure technologies


