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Step 3: Prevention OEE|[%]
Factories capable of maintaining
maximum efficiency A 100%

Predictive prevention,
corrective maintenance

: . MP -
Step 2: Dala Analysis Digitalization_ %\ 95%
Factories where do not make a ,’
defect outflow PRg

and do not stop lines ’f
Maintenance equipment .~

o
data analysis 0%

’/
Step 1 Data Collection

Factories that minimize defects and /’
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Maintenance equipment \\

data collection \ _~
Digitization, visuali7ati<\r\v 80%
~2021 ~2023 ~2025 ~203X Year

Fig. 1 Smart Factory activities
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Fig. 2 Equipment failure handling process flow
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M LTz (Table 1).
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Table 1 Understanding the current SEMES data situation

SEMES data Failure loss
Failure analysis, corrective o
@) action data entry omissions 1.0%
Failure to analyze true cause
@ of failure 4.0%
Total 5.0%
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T —Z AN T B - 7z (Fig. 3).

Maintenance work (at site)

Defect
oceurrence -Pl Dependent on memory and notes I
S y e b 8%
% T ” ] Vague
| ] memory |
[ Unable to
% understand
[binar notes! i
O

Fig. 3 Cause of failure analysis, corrective action data
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SEMES data

Investigation Failure analysis

Corrective action

Abnormal carry-in shutter
operation

Carry-in shutter bending Re-bend

Reason for bending unknown
= Unable to determine cause or
true cause

o ?
Ca

Dependent on maintenance
staff analytical skills

Unsuccessful failure analysis
= Restoration only

Mm?

e

Variability in
knowledge,
experience, and skill

Fig. 4 Cause of failure to analyze true cause of failure
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& Considering true cause on site

Fig. 5 Measures concept
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3.2 MEEDREERTE
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&Considering true cause on site

® Equipment ® Function

Tablet PC Fa ysi ing
| atabase | and vi J
| | datab: | d
(1) Mobile terminals (2) Failure analysis (3) Support with failure analysis
should be used. should be should be provided.
navigated.

Fig. 6 Measures proposal study
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Concept

Tablet O | O | O |Yes

On-site entry (1) Use of mobile terminals

Laptop O | A|O |No
(2) Failure analysis navigation SEMES No
modification

Able to identify true [(3) Failure analysis support

cause without relying * Automatic failure history search
on skill Manual browsing App O| O |O]|Yes
Sharing of photos and videos

Fig. 7 Deciding measure
4. WEDET
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| SEMES and tablet data linking |
m Eﬁ _ -
1 ad ol

Fig. 8 On-site data entry using tablets
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| Failure analysis navigation app |

| Failure analysis database |
Pursuit of f true cause

Navigation based
on database

Location,
phcr\omcnon

‘ ~+ Items to be audited by pursuing true cause ‘ —

Creation of database of failure
locations and investigation items
based on SEMES i e

Investigation items

Failure analysis navigation app [

development

BT Cause, corrective action,
recurrence prevention
TR 10T et e

Suppression of failure analysis
unevenness

Jim el TSR,

Fig. 9 Failure analysis navigation app
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(1) Automatic failure history search
(Saey T Vo \( Completion ) TrnsierDam 1
LR

i

<

Enter equipment No. and
manufacturer name.

= Automatic failure
history search

I Suppression of failure history check

unevenness

(2) Browsing instruction manuals

-

- Instruction manuals for

- —_—— relevant equipment can
be viewed at tablet.

B | rae - =

M ]

| Shorter manual check time

(3) Photo and video storage

Upload photos and videos
relating to analysis and
corrective action.

| Improved analysis accuracy |

Fig. 10 Failure analysis support app
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W =

Table 2 SEMES data situation

SEMES data Failure loss
I 0 1% — 0%
Failure analysis, corrective 1%
1) ; Y et 0.0% . .
action data entry omissions mprovemen
Failure to analyze true 4% — 3%
1)) Y 3.0% %

cause of failure
Total 3.0%

improvement
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