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Solutions for Resilient Management in Industry

Development of WIGARES Platform for
Digital Capture of Operational Know-how
and Its Application for Plant Automation

How to pass on the expertise of experienced workers is one of the challenges facing the
manufacturing industry. At many plants, data is spread across different legacy systems
and itis up to people to collate this information for use in decision-making. To address
this issue, Hitachi utilizes a technique it has developed called SIMT for the integrated
management of data scattered across various existing systems to enable the digital
capture and representation (digitalization) of operational know-how held by individu-
als. It has also developed a centralized information management platform, WIGARES,
that automatically provides users with the information they need to perform their
work, when they need it. One of Hitachi’s Lumada solutions, WIGARES enables the digi-
talization, sharing, and integrated management of operational know-how. Along with
marketing it to a wide range of manufacturing industries, Hitachi is also contributing
to building a sustainable society by working to enhance business value and build resil-
ience (business continuity) in manufacturing by integrating WIGARES and other digital
solutions with the aim of automating plant operations through the implementation of
cyber-physical systems.
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1. Introduction

Manufacturing needs to achieve sustainable practices by
2050, as exemplified by carbon neutrality and the circular
economy. This has heightened efforts toward digital trans-
formation (DX) and made it more important than ever.
While this has been happening, Hitachi has been striving
to enhance people’s quality of life (QoL), utilizing digital
technologies and collaborative creation through Lumada’
and other initiatives to implement sustainable manufac-
turing, improve the quality of work done by people in the
manufacturing industry, and raise living standards.

* The general term for Hitachi’s advanced digital solutions, services, and technologies that uti-

lize advanced digital technologies to create value from data and accelerate digital innovation.

2. Future Manufacturing Workplaces
and the Challenges They Face

It is anticipated that the future of manufacturing will
involve shifting toward greater automation of operations,
especially those on the factory floor. When operational
problems occur, systems will help humans to respond by
offering useful information. Systems will also provide the
support needed for subsequent actions to proceed smoothly.
Such a future will likely see a merging of the cyber and
physical realms, with reduced workforce requirements as
digitalized tasks are delegated to advanced systems. The
role of humans will be to focus on creating new value by
addressing key issues such as the environment, resilience,

safety, and security.



Figure 1—Roadmap for Plant Automation

The roadmap is based on assessing the current situation to determine what should be done to automate plant operations.
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Figure 1 shows a roadmap for automating plant opera-
tions. Progress on the digitalization of operations will
be an important factor, involving the exchange of data
between the edge systems in the plant and external sys-
tems that include information systems or systems located
outside the company. Other important factors for achiev-
ing this roadmap include identifying the problems and
other issues based on a comprehensive understanding of
the situation in the plant, setting achievable targets, and
having plans in place to step up through the successive
automation levels.

One of the issues in the manufacturing workplace is
that of tasks relying on the expertise of specific individu-
als. Tasks like manufacturing operations, maintenance, and
production management draw on knowledge and exper-
tise built up through experience by long-serving staff
and involve accessing systems, documentation, and other
departmental resources. With the aging of experienced
workers and the shrinking of the working population, the
digitalization and sharing of this expertise held by indi-
viduals poses a critical challenge that must be addressed if
the loss of know-how is to be prevented and operational
efficiency is to be improved.

3. WIGARES Centralized Information
Management Platform

3.1
Value Creation by WIGARES

This section describes how WIGARES (a name derived

” « ” «

from the words “wisdom,” “gather,” “refine,” and “space”)
came to be developed. Past practices aimed at achieving
consistency in workplace skills have included creating man-
uals to document the expertise of experienced workers, the
installation of new systems to improve operational efficiency,
and the collation of data by converting documents into
digital form. Unfortunately, there is a limit to how much
can be accomplished by measures like these and the reality
is that the expected benefits have yet to be reaped. The main
reason for this is that people act like hubs, coordinating
the different tasks to be accomplished. If this situation is
allowed to continue, it will likely result in a variety of losses.
As well as isolating expertise, having particular people dedi-
cated to certain tasks will also delay information sharing

and diminish the capacity for creating value.
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Accordingly, WIGARES was developed as a tool for
improving operational efficiency across a wide range of
areas that works by converting this operational know-how
to digital form.

'The first of the expected benefits is to eliminate the ten-
dency for work to be done by particular people and maintain
skills at a high level (leveling up). While the differences
in experience between older and younger workers can be
difficult to bridge, WIGARES can enhance the level at
which work is performed, giving experienced staff access
to the quickest and best ways of doing things. The system
also facilitates leveling up by allowing younger staft to take
advantage of information derived from the experience of
long-serving workers, thereby significantly improving the
standard of their work.

A second benefit is easier access to information about
specific tasks. WIGARES can provide the required infor-
mation to the people who need it in real time. By freeing
them from having to track down the required manuals or
past examples, this improves operational efficiency.

In this way, using WIGARES in the workplace enables
the digitalization of operational know-how and delivers
value in a variety of different forms that align with key per-
formance indicators (KPIs), such as reduced overtime and

faster work sharing, thereby also enhancing corporate value.

3.2
SIMT—Core Technology Used in WIGARES

WIGARES derives the value discussed above from the use
of structured identifier management technology (SIMT).
WIGARES is made up of three elements: self-learning,
links, and the structured identifiers (IDs) that serve as keys

linking data to tasks. A structured ID is a unique identifier
assigned to data or information handled by WIGARES.
That is, it is a name for data that can be understood by
computers. A link defines know-how in the form of an
interrelationship between a pair of structured IDs at any
level in the structure. For example, the knowledge that a
particular situation tends to result in a particular fault can
be stored as a From-To relationship. Self-learning, mean-
while, is the automatic identification of links relating to the
definition of terminology used in tasks or the way in which
words are used. WIGARES also has engineering tools for
users to build SIMT for each plant on their own. These are
essential for creating an environment for SIMT.

Figure 2 shows an example of a push notification that
utilizes structured IDs and links.

In this example, the user notification of an alarm issued
by a control system is also accompanied by the relevant
manual. First, a fault alarm is received from a distributed
control system (DCS) in system A. The nature of the alarm
is determined from the input information (From) by means
of its structured ID. Next, the links are checked to deter-
mine what knowledge data is associated with the input
information. This identifies manual A as the output (To)
information (knowledge) associated with the input alarm.
A structured ID is also used to determine where manual
A is stored and the manual data is retrieved from system
B. Finally, the retrieved manual and the input alarm are
linked (From-To) and passed to the user by means of a
push notification.

Using this function means that the human tasks that
used to be the hub between systems can be delegated to
the systems themselves. For example, past practice when

Figure 2—Example of SIMT Data Handling Utilizing Structured IDs and Links

A use case in which the user is also provided with the relevant manual when notified of an alarm issued by a control system.

DCS alarm: Minor fault on XX
[ ] System_A/Plant_A/Line_B/Machine_XX/Minor fault

Il

System A

System_A

Plant_A
Line_B
Machine_XX

OPC DA/AE

Major fault
Structured IDs

Request

SFTP

System_B
Plant_A
Line_B

Manual_B
> Manual_C

System B

File server: Manuals
O System_B/Plant_A/Line_B/Manual_A

SIMT structured identifier management platform

Identify input
information Ll

Minor fault @= ===,
== @ @ Minor fault on XX—Manual A

Manual_A “___l

SIMT: structured identifier management technology OPC: open platform communications DA: data access AE:alarmsand events SFTP: SSH file transfer protocol

Identify output
information

Major fault on XX—Manual B

kb
1 \ Equipment
ledger C

. . Link From and To data @ ‘
Push notification ﬁ

WIGARES user




an operator became aware of an alarm issued by the DCS
would have been to contact a supervisor or one of the main-
tenance staff or to go to a bookshelf or file to look up what
to do. Using SIMT, in contrast, it is possible to decide how
to respond immediately as the alarm is notified to other
departments the instant it is issued and accompanied by the
required manuals or past data. The benefit of this should be
a leveling-up of work performance as, even if the operator
is young and inexperienced, they can take the same action

that a long-serving worker would take.

3.3
WIGARES Features and Use Cases

Figure 3 lists the features and strengths of WIGARES. One
of these is the ability to integrate with existing systems.
WIGARES can be combined with other systems currently
in use without needing major modifications. Moreover,
because it is based on linking items of know-how together,
adding or removing information is easy. As this know-how
is linked to user attributes, it is also possible to fetch the
information users need, when they need it.
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'The following are two examples of how WIGARES can
be used after it is installed. The first use case is shown in
Figure 4 and involves using WIGARES for advanced main-
tenance practices. A standalone predictive diagnosis system
still requires human expertise to determine what to do
when anomalies are detected. With WIGARES, however,
relevant information can be provided such as the opera-
tional or maintenance actions that need to be taken when
a potential problem is detected. This means that anyone is
able to take prompt action by following instructions that
are provided when the problem is detected.

Figure 5 shows the second use case, which involves the
optimization of operations through interoperation across
multiple systems. Activities that in the past were handled
by separate systems can be linked together and treated as a
single sequence of steps. This particular use case involves the
periodic transfer of inventory information, dispatch records,
and production schedules from the manufacturing execu-
tion system (IMES) to a system for predicting out-of-stock
items. The prediction system then automatically queries a
human, machine, material, and method (4M) database to
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Figure 3—WIGARES Features and
Strengths

The figure shows key features and strengths of
WIGARES, including its ability to integrate with
legacy systems.

Figure 4 —Advanced Maintenance
Practices through Interoperation with

Reliance on
particular staff
knowing what é
to do when an

alert occurs

« Condition monitoring
« Detection of potential
problems, predicted

time until fault

« Lack of internal information sharing
and high dependence on the skills and
experience of individuals

« Many different forms of data results in
time-consuming information collection

When using WIGARES

Needed information is

provided when itis needed

« Decisions about
how to respond
« Decision support
« Condition monitoring (. pertise of uipment

Eq
experienced workers  drawings
+ Records of past + Spare parts

« Detection of potential
problems, predicted issues information
time until fault +Inspection reports

« Easy to collate data that is managed
separately and utilize it as information
Benefits -whena potential problem is identified,
the necessary maintenance mformatlon
can also be collated and provided

ey
Implementation of advanced
maintenance services

Hitachi Review Vol. 72, No. 1 106-107

Predictive Diagnosis System

Details of potential problems identified by
the predictive diagnosis system are passed to
WIGARES and presented to users along with the
necessary maintenance information.

107



108

Figure 5— Operational Optimization
through Interoperation of Multiple
Systems

The performance of complex tasks that span
multiple systems is facilitated by integrating
information from different sources, such as
the MES, 4M database, or system for pre-
dicting out-of-stock items, consolidating
sequences of steps that in the past were
done on separate systems.
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determine the extent of the consequences for any items at
risk of being out of stock. Then, by using the 4M database
to prevent items from going out of stock and to provide
feedback to the MES, this automatically supports the main-
tenance of appropriate inventory levels.

In FY2020, WIGARES was installed on a trial basis at
a major chemical manufacturer for the purposes of main-
taining reliable plant operations and undertaking working
style reforms. Testing of its use for the digitalization of
operational know-how relating to specific items of plant

is ongoing.

4. Conclusions

WIGARES is a solution that delivers more value the more
it is used. Rather than seeing its installation as a goal in
itself, WIGARES can play a central role in automating
plant operations, growing by learning new operational
know-how from ongoing use, and leading ultimately to
the digitalization of many different aspects of the business.
By doing so, it provides a pathway not only to more efficient
operation and the passing on of knowledge, but also to the
automation of plant operations through the digitalization
of operational know-how.
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