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As market needs become increasingly diversified and complex, manufacturers must 
shift away from conventional production approaches. All production activities, including 
maintenance of production facilities, must be transformed. Focusing on asset performance 
management (APM), Yokogawa Electric Corporation has developed the Sushi Sensor. By 
combining this new product with GRANDSIGHT, Yokogawa’s value creation environment, 
APM will be improved even further. This paper introduces this integrated solution.

INTRODUCTION

To solve problems in plant operation, it is important to 
continue carrying out a cycle of identifying the problem 

by collecting and analyzing information about the current 
state; seeking a solution and budgeting the implementation of 
the solutions; developing systems and innovating operations; 
and verifying the results. Manufacturers seek to create high 
added value not only by themselves but also by working with 
multiple companies and partners (value co-creation).

While value co-creation needs communication methods, 
means of sharing information, methods for proceeding with 
projects, and an environment for developing applications, 
these differ among customers and their partners. Therefore, it 
used to be necessary to arrange and adjust the environment for 
each project for solving problems.

GRANDSIGHT is a value co-creation environment 
offered by Yokogawa Electric Corporation and Yokogawa 
Solution Service Corporation to solve this challenge. In 
addition to this environment, both companies offer know-how 
and tools developed through many projects and improvement 
activities, thus greatly improving the efficiency of value co-
creation.

This paper first explains the functions of GRANDSIGHT 
and sophisticated maintenance, and then explains how to 
achieve sophisticated maintenance with Yokogawa’s Sushi 
Sensor and GRANDSIGHT.

In this paper, sophisticated maintenance means to 
continuously monitor the state of equipment using the latest 
technologies, to detect changes, and to implement appropriate 
measures at the optimum timing.

GRANDSIGHT

As shown in Table 1 and Figure 1, GRANDSIGHT has 
six functions.

Table 1 Functions of GRANDSIGHT

Function Description

CM Enhancing communications among participants 
in co-creation

DS Environment for sharing information that is 
needed for co-creation

SV High-value added solution services

EX Infrastructure for developing applications, and 
environment for executing developed applications

KB Knowledge base including explicit f indings, 
skills, and know-how

PJ Helping execute co-creation projects
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Figure 1 GRANDSIGHT

The CM and DS functions enable users of GRANDSIGHT 
(participants in value co-creation) to communicate with each 
other and share information from anywhere and at any time. 
This greatly reduces the time and effort of reserving a meeting 
room and traveling to the site. It also enables users to securely 
share in real time huge amounts of information and data that 
are needed for a project.

The SV and KB functions offer: templates of explicit 
knowledge about procedures and systems required for solving 
problems; various tools such as modeling tools, AI tools, and 
simulators; and services such as consultation, maintenance, 
and operation.

The EX function helps to develop applications that are 
needed to meet particular objectives. This is an integrated 
development environment as well as an infrastructure 
for executing applications. Since the function is largely 
independent of operating systems and hardware, applications 
developed in this environment can easily run in the cloud or 
on edge computers, including those from other companies.

Note that although the cloud is recommended to maximize 
the performance of the CM, DS, and other functions, 
GRANDSIGHT can also be applicable to the on-premises use.

GRANDSIGHT offers an environment that enhances 
value co-creation in a wide range of projects such as solving 
manufacturers’ production problems, and advocates a new 
workstyle. It also aims to solve equipment management 
problems and ensure sophisticated maintenance. In particular, 
since GRANDSIGHT can share data with sensors installed in 
various equipment and edge computers, integrated solutions in 
combination with user applications and the six functions and 
applications of GRANDSIGHT are possible.

SOPHISTICATED MAINTENANCE

To achieve sophisticated maintenance, it is necessary to 
continuously identify problems by collecting and analyzing 
relevant information, and to devise and implement measures.

This activity targets not only equipment and devices 
but also production. It is necessary to work with multiple 
companies and partners:  customers, equipment and device 
companies, engineer ing companies, and providers of 
maintenance technology and services. The information handled 
in this activity covers a wide range: master information on 
equipment and devices; maintenance plans and records; 
production plans and results; processes and their values; event 
history; and so on.

It is also effective for staff to gather at a value co-creation 
environment, share information, and communicate with each 
other. In some cases, they may need to develop a project and 
take measures.

There are many useful applications for identifying 
problems and creating solutions, but that is not enough; it is 
also important for staff repeatedly to check the progress and 
results in real time and hold detailed discussions. One good 
way to solve problems is to develop applications for particular 
objectives. In this case, the effect of such applications needs to 
be checked in terms of maintenance as a whole.

Soph is t icated maintenance is  ach ieved th rough 
cooperation among staff; at least three persons in charge must 
tackle their respective tasks (Table 2).

Table 2 Requirements for achieving sophisticated 
maintenance

These requirements are interrelated and maintenance 
is improved through cooperation among staff. To assist this 
process, Yokogawa provides support services for equipment 
management that integrates consultation and solutions. This 
service is included in the SV function of GRANDSIGHT, as 
outlined in Figure 2.

(1) The support services for streamlining the management 
of equipment maintenance build an infrast ructure for 
equipment management, (2) the support services for improving 
technology for equipment management optimize the balance 
of equipment reliability and maintenance management cost, 
and (3) the support services for speeding up and improving the 
efficiency of field work improve the reliability and efficiency 
of work, and ensure the safety of equipment maintenance.

This service advances gradually and continuously 
in accordance with the customer’s cur rent equipment 
management.

SUSHI SENSOR AND GRANDSIGHT

To achieve sophisticated maintenance, it is necessary 
to continuously monitor the conditions of equipment and 
devices. Such information is essential for performing 
sophisticated maintenance using the services and applications 
of GRANDSIGHT.

Person in 
charge Target Requirements

Equipment 
manager

Streamlining 
equipment 
management

- A system for carrying out PDCA
-  Quantifying equipment management 

(equipment maintenance) effects by 
establishing information systems

Technology 
manager

Making 
management 
technology 
advanced

-  Monitoring and diagnosis 
technologies (continuous state 
monitoring, state analysis, sign 
detection)

- Factor analysis technology
- Introducing measures

Maintenance 
staff

Improving and 
supporting the 
efficiency and 
safety of field 
work

- Using maintenance support functions
- Working in teams
-  High quality and high efficiency 

independent of individual skills
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Yokogawa has developed the Sushi Sensor to continuously 
monitor the conditions of equipment and devices. A Sushi 
Sensor mounted on a pump can continuously monitor its 
surface temperature and vibration (magnitude and direction) 
for many years. The data gathered by the Sushi Sensor can be 
sent to services and applications of GRANDSIGHT in real 
time, which helps achieve sophisticated maintenance.

Simple, yet practical and effective scenarios of combining 
GRANDSIGHT and the Sushi Sensor are listed below.

 ● A thousand Sushi Sensors are mounted on pumps and 
connected to GRANDSIGHT via the LoRaWAN gateway. 
The temperature and vibration magnitude and direction of 
each pump are monitored and recorded. Readings are free 
from errors and variations introduced by human workers.

 ● Measurement values f rom the Sushi Sensor can be 
monitored on GRANDSIGHT in real time from anywhere. 
The conditions of numerous pumps in multiple plants can 
be centrally monitored and managed.

 ● An application of GRANDSIGHT checks data from 
the Sushi Sensor every hour. When a measurement 
value deviates, or shows a trend of deviation, from the 
preset range, the application judges that the pump needs 
maintenance.

 ● In addition to monitoring individual pumps, simultaneous 
monitoring by multiple Sushi Sensors enables monitoring 
of the entire system and comparison of multiple systems.

 ● When a pump is diagnosed as needing maintenance, the 
information is quickly shared on GRANDSIGHT, and a 
notice is automatically sent to a maintenance system or 
department to take action.

 ● The eServ maintenance management system helps to 
decide efficient actions, including: checking the master 
information of equipment, determining necessary actions, 
sending notices to relevant departments, and updating the 
maintenance record.

 ● The Sushi Sensor data, diagnosis results, and maintenance 
activities are digitally recorded, and used for drawing up 
future maintenance plans and improving maintenance 
activities.

Yokogawa has developed LoopOnEX to facilitate the 
transmission of data from sensors and edge computers to the 
services and applications of GRANDSIGHT. Figure 3 shows 
its configuration.

LoopOnEX is application software included in the EX 
function of GRANDSIGHT, and consists of four elements: 
input interface, application interface, basic functions 
(calculation, set of functions, etc.), and output interface. The 
input and output interfaces come as standard to connect with 
various devices. Engineers can focus on developing user 
applications without having to consider input/output protocols.

The Sushi Sensor data can be collected via the HTTP/
HTTPS input interface and sent to user applications.
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Figure 2 Equipment management support service

(1) Support services for streamlining 
the management of equipment maintenance 

<Phase 2>

(2) Support services for improving technology 
for equipment management 

(3) Support services for speeding up and improving efficiency of field work

<Phase 3> <Phase 4>

<Phase 1>

<Phase 0>

(Monitoring and diagnosing equipment conditions) (Equipment management using IIoT, AI, and big data)

Further advancement
(Predicting the service life of equipment, 
unmanned plant operation, etc.)
Co-creating value with customers
Co-innovating

Preventive maintenance (TBM-centered)
- Establish a system for collecting and accumulating 

equipment information.
- Deploy an equipment maintenance management system.

Predictive maintenance 
(CBM-centered)

- Establish a system for monitoring and 
diagnosing conditions of individual 
equipment.

- Establish a system for using 
equipment information.

Sign-based maintenance*
- Establish a system for integrating and 

analyzing operation and equipment 
information.

- Establish a system for achieving 
advanced decision-making.

Initial phase of 
preventive maintenance

- Establish a system for equipment 
maintenance management.

- Planning equipment construction
- Starting equipment management 

*Sign-based maintenance
Maintenance for detecting small, unusual changes before any abnormality 
occurs in equipment and preventing such occurrences
State of equipment shifts from signs to abnormality, and then failure.

<Equipment management phase>
After-sales service

After-sales service

After-sales serviceAfter-sales service

After-sales serviceAfter-sales service

Improvement and maintenance 

(continuous improvement)

Improvement and maintenance 

(continuous improvement)

Risk management
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It is easy to connect the Sushi Sensor to LoopOnEX 
in the field. Since LoopOnEX is designed to synchronize 
the data with the LoRaWAN gateway, connecting the Sushi 
Sensor to the LoRaWAN gateway completes the connection 
to LoopOnEX. Measurement data from the Sushi Sensor are 
transmitted to GRANDSIGHT via the LoRaWAN gateway 
and LoopOnEX.

Besides the Sushi Sensor, GRANDSIGHT can work with 
various sensors that monitor the conditions of equipment and 
devices. This collaboration enables user applications to make 
sophisticated judgements by combining the data from these 
sensors as well as process information and process values 
from control systems.

CONCLUSION

This paper described the functions of GRANDSIGHT and 
how it can work with the Sushi Sensor to achieve sophisticated 
maintenance. Yokogawa will continue to develop sensors, 
applications, and services to help customers safely operate and 
maximize the value of their facilities.

*  Sushi Sensor is a registered t rademark of Yokogawa Elect r ic 
Corporation. eServ and GRANDSIGHT are either trademarks or 
registered trademarks of Yokogawa Solution Service Corporation and 
Yokogawa Electric Corporation.

*  LoRaWAN is a trademark of Semtech Corporation.
*  All other company names or product names mentioned in this paper are 

either trademarks or registered trademarks of their respective holders.
*  LoopOnEX and Sushi Sensor are to be released outside Japan soon. For 

details, please visit Yokogawa’s website.
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Figure 3 LoopOnEX
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