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Seeking the optimal 
maintenance cycle for valves

Daikin Industries, Ltd., conducts business in 
more than 160 countries around the world, 
providing packaged air conditioners, room air 
conditioners, and building air conditioners. 
Known as a global manufacturer of both refrig-
eration and air conditioning equipment and of 
coolants, the company is also expanding its 
chemical business by developing, manufactur-
ing, and supplying fluorochemical products. 
The Kashima Plant is responsible for the 
chemical business.

In June of 2021, Daikin Industries complet-
ed construction of its Integrated Production 
Center at the Kashima Plant. Aiming to im-
prove quality and productivity, all of the peo-
ple, organizations, and information related to 
plant operation, equipment, and production 
management that had been dispersed around 
the plant were integrated into the same facility.

“In 2005 our company started efforts for 
production innovation in the chemical busi-

ness, and we have been proceeding with the 
steps of stabilization, standardization, and in-
tegration. Our plant has begun implementing 
integration, the final stage of innovation,” ex-
plains Yuuji Onodera, section manager of the 
Engineering Department.

As part of this initiative, the plant has set a 
goal to triple productivity per employee in-
volved in manufacturing by 2025 compared to 
2010. To meet this goal various measures are 
being implemented in each area of the manu-
facturing site. One such measure is the optimi-
zation of the control valve maintenance cycle.

“For control valves, we used to use the 
time-based maintenance (TBM)＊1 method. Ba-
sically, valves were overhauled in regular 
maintenance,＊2 at which time they were disas-
sembled for inspection and maintenance. 
However, upon looking inside these valves, we 
found that many of them had no problems at 
all. I have to say that this kind of uniform time-
based inspection and maintenance was a big 
waste in terms of cost,” says Mr. Onodera.

Diagnosing a large number of 
shutoff valves

The Kashima Plant decided to switch from  
TBM to condition-based maintenance (CBM),＊3 

which is conducted based on the state of the 
valves, and the plant adopted Azbil Corpora-
tion’s control valve maintenance support sys-
tem as a tool for effectively implementing 
CBM. This system analyzes and diagnoses 
various data on valves collected by smart 
valve positioners in order to identify malfunc-
tions and warning signs of problems at an ear-
ly stage.

“The sales release of the 700 series smart 
valve positioners, which incorporate a pres-
sure sensor, was also a deciding factor in in-
troducing the system. We thought that the di-
agnostic accuracy we had hoped for would 
finally be achieved with these positioners, 
since the system has various diagnostic param-
eters,” says Kenichi Kamogawa of Kashima 
Engineering Group.

The plant gradually increased the number 
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The Daikin Industries Kashima Plant, which produces fluorochemical products for a 
industry, has recently focused on effective maintenance of control valves. The fail-
ure of a control valve has a greater impact on production than the failure of other 
instrumentation equipment used in plant operations, and control valves require 
large repair costs even in the course of regular maintenance. By switching from 
periodic maintenance to condition-based maintenance of these valves, the Kashima 
plant has significantly reduced maintenance costs and has established a system for 
quick handling of minor malfunctions and warning signs of future problems. 
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1uTBM (Time Based Maintenance)
A maintenance method in which maintenance is performed pe-
riodically regardless of the condition of the equipment.

2uRegular maintenance
Large-scale inspection and repair that is performed at regular 
intervals at various manufacturing factories and plants.

3uCBM (Condition Based Maintenance)
A maintenance method in which maintenance is performed 
when signs of deterioration are identified in monitored equip-
ment.

4uDx
An abbreviation for “diagnosis” in the field of medicine. Azbil 
uses this abbreviation to imply that the service will enable the 
customer to always use valves safely by understanding whether 
or not their condition is sound.

5uDCS (Distributed Control System)
A dedicated system for monitoring and controlling the manufac-
turing processes and production equipment of plants and facto-
ries. To achieve an even distribution of load, the DCS manages 
the functions of each device over a network, resulting in safety 
and excellent maintainability.

of 700 series positioners to implement the con-
trol valve maintenance support system. The 
system was introduced in April of 2017, when 
a certain number of the positioners were in-
stalled on operating valves, and analysis and 
diagnosis of the valves’ condition began. About 
120 control valves in the monomer and chemi-
cal production facilities are now connected to 
the system.

“At first, only the control valves were subject 
to diagnosis by the system. However, we have 
as many as 1600 shutoff valves, in addition to 
900 control valves. Therefore, we asked Azbil 
to include the shutoff valves in the analysis 
and diagnosis. “Visualizing” the operation of 
shutoff valves for CBM gave us a hint for im-
provement and led to more effective mainte-
nance,” explains Masumi Yoshida of Kashima 
Engineering Group.

Valve diagnosis to decide 
the timing of maintenance 
dramatically reduced costs

As a result of introducing the control valve 
maintenance support system, the Kashima 
Plant is making progress in implementing CBM 
for its valves. Along with the system, the plant 
also adopted the Dx＊4 Valve Basic Service, 
which provides valve analysis and diagnosis 
results in a yearly report. Since the condition of 
the valves is shown quantitatively, the plant is 
now able to make a data-based judgment on 
whether to carry out an overhaul or other main-
tenance.

“For the valves that the system recom-
mended to overhaul, we further analyzed the 
data in-house and improved the accuracy. We 
were able to eliminate maintenance on about 
60% of the valves subject to inspection in 2021 
and about 80% of them in 2022. As a result, 
inspection and maintenance costs were cut by 
approximately 34 million yen over two years,” 
says Mr. Kamogawa.

The system contributes not only to identify-
ing the valves that really need maintenance, 
but also to detecting warning signs of failure in 
operating valves.

“We once received an investigation request 
from our manufacturing section saying that 
there was a fluctuation in the flow rate. Al-
though no particular abnormalities were found 
by visual inspection, we were able to identify a 
minute operational abnormality of 0.1% using 
the control valve maintenance support sys-
tem,” says Mr. Yoshida.

“We then cleaned the sliding part of the 
valve and checked the result with the system. 
The deviation was smaller and the amount of 
fluctuation in the flow rate was smaller. We 
were able to perceive minute fluctuations that 
could not be identified before, and that pre-
vented problems that could have occurred if 
we continued to use the valve without taking 
any action. If we can check with the system for 
signs of abnormality that our personnel could 
not find before, we can minimize losses by tak-
ing corrective action on the equipment before 
a serious failure occurs,” adds Mr. Kamogawa.

In the future, the plant plans to gradually in-
corporate more control and shutoff valves oper-
ating in the monomer and chemical production 
facilities into the control valve maintenance 
support system, and to use the system in new 
production facilities, further accelerating CBM 
for valves. Also under consideration is the col-
lection of data from devices such as flowmeters 
and sensors to further support reliable plant op-
eration and optimal equipment maintenance.

“We have also introduced Azbil’s online 
anomaly detection system for stable plant oper-
ation and are working hard to prepare for full-
scale utilization of it. We have high expectations 
that Azbil, with its comprehensive knowledge 
and practical know-how on measurement and 
control, will continue to provide unique data uti-
lization solutions,” says Mr. Onodera.

Monitoring screens for Azbil’s DCS＊5 system in-
troduced as a DCS (left) and for the control valve 
maintenance support system (right).

Azbil’s top-guided single-seated control 
valve equipped with a 700 series smart 
valve positioner (left). This valve controls 
the flow rate of steam sent into a furnace 
to heat melted raw material.
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