20IESEC Al dd|dd] FHEF

=HO| N

28X}



N Sieda S

- 42} M HolA?

- 42} MY POl B2 27

- 2}0|2t B O10I7}7?

- BHBHZCIM 71 323 H2 2Al0] 23 miojolct,
+ M| D70] 222l YL AEFACE

. M2 Qe OAIL L B2},
- MHIR10] 7|29 ol Yu[7} ZQBICH,




2SS

40~50\1 E CHSHDIZ 7| QoM SMHO = B0} & $71AI7} AIA S|,

o] 3t #o|E 7t=281 UL},

A | Ly
,N. :} ; ’#' “: »



PERRRG Pic oo il

mart Factory



AOIEHELS

7|=
s ldI=¢

ofm 7| & SE 1
2E 11

LA



r2g og7|’| &

S QI AAMIQ| Al A}
Afo|H] 2710 AZEQ|0] Y
FY P2 Yo
SHUSE AR,

- JESHP/P A

CPS Gyber Physical System (Dt&t E2IAI~8)




CPS, Cyber Physical System

Qut2 2} ADIETHE 2| H|n

|
0 T B o I =2z
=F=]=
o
&a &= R |«
> — bt — .
2R Data & IZ2Xs AJO[H
278 Analytics Halg e 1)
Y Y loT $EL2 | A% ANEH
; E%vs £ (mjs
ol My | [z, ) i || @
I ,
- J

A AR0 M THS / MAIZHPHIOSS YOl / AY 220l 3 4



ADIDAS

Speed Factory

el

=



ADIDAS Speed Factory_videoplayback.mp4
증강현실 유지보수.mp4

LXIE E& IR

UZIY EYL2 mo|ZL} E{¥l Azl & S21ot 34|, A4t 2101 242 Tl 1% MU|Q} 2423]
SAUSH AP S AT EQ0|2 BAf|sH AlS2jo|M RIS USH|CL TRAE EL2 22F
245t 27 kol TS 71712t MIAOf|M E/¥5t= 2 E HIOIEE f36t S2A{ehUC,

»

RIS E|Q| 3A: 27| A, A=, S 2|23}

L




Evaluate

I Simulation

6 Simulate

" Characteristics

10 00101

REAL PRODUCT DIGITAL
REPRESENTATION

4 Evaluate/ Analyze Source: Google Image

Data




Gartner Top 10

Strategic Technology Trends
for 2018

01 o= Xl s 23t A|AE! (Al Foundation)
g O = A (Intelligent Apps and Analytics)
03 XIS & At= (Intelligent Things)

04 C| X|E E& (Digital Twin)

05 2c2RE Ollkl SN (Cloud to the Edge)

07 =& 2% & (Immersive Experience)

08 ==Xl 2! (Blockchain)
09 O|H E J|8F £ E! (Event Driven)
10 ASX0|H 228 4+ =clA3 Y Al B

(CARTA) & 2 &
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for 2019
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EGQUIPMENT STATUS

Loose Foundation § Components

(2]

UnbalanceMizalignmert/CouplingBearing

Belt ! Trans. Elemeant § Driven Equipment

Elea@——

Rator

Loose WWindings J Stator f Short Circuit

Internal Electrical Fault

External Electrical Fault

Ciher

Line Status

Load Status

ELECTRICAL %ALUES

Powver Factor 055
Active Powvwer [Kvy] a1
Reactive Power [Kvar] 42
i i KT 223
Irms [A] 135
¢ Imbalance[3%] 0.37
| Imbalance[%] 0.35
Freguency [Hz] 50
Watch T 5.5
Sth Harmonic [Fa] e ] 5
Sth Harmonic [%5] 4.4
7th Harmonic [%] 3.5
Sth Harmonic [%] 0.29
11th Harmanic [3] 027
013

13th Harmonic [%]

(31 months.

There are developing mechanical andior electrical fault(s) a=
showen belowy . Maintenance should be scheduled within thres

AT | Elscticemmene e o e OLLside of their expecte
Al LIES should be nated and watched t

WORK REQUESTS

EXaMIME 1: There are developing mechanical and/or electrical fault{s) as shown below, Maintenance should be scheduled within three

s
(3) months,
1.Bearing Problem, Bearingis) should be checked, (—— 8
WaTCH ELECTRICAL WALLUES: Electrical walues are outside of their expected range, They should be noted and watched to identify the =
EQUIPMERNT INFORMATICM DATABASE (Last Five Hours)
Equipment Mame Compressar Start Date 01 /062006 O6:14:41
Equipment Type Compressar End Ciate 01062006 11:14-44
Mominal % oltage [%'] 2350 Humber of Data Points
Mominal Current [A] 200 ASE (Full)
Rotation Spd. [rpm] 1480 Sze Range 1 202602005 - 010652006
MCH Address I m— rumber of Data Points T227  (T2RTH22T)
Plot | Feport F Clear Selection| PSD [l = P| m | & sum 3
Load | &dvanced | Help | Close | step [138  Goto [7227

717412491
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71249l
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Afd| Alarm

o3

20140y
ol

Report



71 AIA ¥ (Mechanical Parameter)
Unbalance, Coupling, Misalignment, Bent Shaft, Looser Rotor, Eccentric Rotor, Loose Foundation,
Oil Whirl, Belt/Transmission Element, Motor Bearing, Cavitation, Fan Unbalance, Gear Defects

Z7|= == (Electrical Parameter)
Stator Insulation, Rotor Bar, Voltage Imbalance, Isolation Problem of Cabling, Motor Connector,

Terminal Slackness, Defective Contractors.
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=L CMMS 0I5

~ 1990

Coding, IBM C/S version
« Work-order system, PM system

1990 ~ 1997

Package, MLS (2 Korea Maintenance At 32
» Work-order system, PM system, History management, Tool
management, Standard Statistics

1997 ~ 2005
Package, MAXIMO & M.ware

e All Process for Maintenance

2005 ~
In ERP, SAP PM & ORACLE MAXIMO

e All Process for Maintenance
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Terry Wireman, peveloping Performance Indicator for Managing Maintenance

= Maintenance Management Implementation Decision Tree

[ Starting Tree ]'

1. Do we have NO

a PM Program?

) y YES
2. Evaluate the effectiveness I
“2

3.l it effective
<20% reactive work performed?

NO

v YES
4, Review maintenance stores ™ Il

b. Are stores effective »95% "
service level?

v YES

6. Review work order system " Il

7. Are work orders fully utilized: NO

100% covered?

Develop a PM Program *! (&% #5)

Implement effective PM Procedures.

Key; H221o!

k4

Develop effective stores procedure

¥

Implement an effective work order system

"1 Preventive Maintenance (PM) is the core of any strategy to
improve the equipment maintenance process, All plant
equipment, including special backup or redundant equipment,
must be covered by a complete, cost effective preventive
maintenance program.

*2 The PM program should be evaluated to insure proper
coverage of the critical equipment of the plant. The program
should include a good croas section of inapectiona,
adjustments, lubrication, and proactive replacements of worm
components, The goal of the program is to insure there will be
no unplanned equipment downtime,

*3 1 PM effective?(<20% reactive Work?), The effectiveneas
of the PM program ia determined by the level of unplanned
equipment maintenance that is performed. An effective PM
program will reduce the amount of unplanned work to leas
than 20% of the folal manpower expended for all equipment
maintenance activities, If more time ia being spent on
unplanned activities, then a reevaluation of the PM program is
required, It will be difficult to make progress in any of the
other areas unleas the PM program is effective enough for the
equipment maintenance to meet the B0%20% rule

*4 After the PM program is effective, the equipment apares,
stores, and purchasing systema muat be analyzed, The
spares and atores should be organized, with all of the apare
parts identified tagged, and atored in an identified location,
with accurate on-hand and usage data. All data neceasary to
track the coat and usage of all apare parta must be complete
and accurate,

*5 The service level measures what percent of the time a part
ia in atock when it ia requested, Spare parts muat be on hand
at leaat 95% of the time the stores and purchasing syatema to
support equipment maintenance activities,

* The work order sysiem is designed to track all equipment
maintenance activities, All activities performed on equipment
must be recorded to a work order by the reaponaible
individual,



Terry Wireman, peveloping Performance Indicator for Managing Maintenance

=

B. Review planning and scheduling * I!

v YES

9. Are planning and scheduling NO
effective ™ : >80% week
v YES
10. Investigate computerization
of work order syatem "¢
NO
Does the work order system require?
v YES
11. Purchase and implement a CMMS. ™!
NO

12. Is the CMMS usage effective? "2

13. Investigate operator involvement

Implement effective maintenance

10a. Establish
a manual
maintenance system

L 4

Identify and correct
problems.

F

10b. s the manual
system effective?

1'rINlll‘JI'

10c. Evaluate work
order process.

YES

*T Thia queation should be anawered by performing an
evaluation of the equipment maintenance data. The evaluation
may be as simple aa answering the following questions:

How complete ia the data?/How accurate ia the data?/How
timely is the data?/How uaable is the data?

Complete data ia necessary for performing any meaningful
analyais of the equipment’s hiatorical and current condition.
Accurate data ia needed to correctly identify the root cauae of
any equipment problems. Timely data ia needed to correct
equipment problema before they cause equipment failures.
Unless the work order syatem provides dafa that passes this
evaluation, further progress is impoasible.

*8 The goal of planning and scheduling ia to optimize any
resources expended on equipment maintenance activities.
Planning and scheduling pull together all of these activities
{maintenance, operations, and engineering) and focus them
on obtaining maximum (quality) results in minimum time.

"3 An effective planning and scheduling program will inaure
maximum productivity of the employees performing any
equipment maintenance activities. Delays, such a3 waiting or
lookimg for parta, rental equipment, equipment to be ahut
down, drawinga, or tools, will all be eliminated, If theae delays
are not eliminated through planning and scheduling, then it
will be impoagible to optimize equipment utilization.

10 i, however the number of pieces of equipment ia
relatively amall and data tracking and analyais are not a
burden, then it may be beat keep the manual work order
system.

11 CMMS implementation may taken from 3 montha for
amaller organizations to as long as 16 months for large
organizations. Remember that CMMS iz only a tool to be used
in the improvement proceas; it is not the goal of the process.
Laaing sight of thia fact can curtail the effectiveness of any
organization's path to continuous improvement.

*12 The correct CMMS ahould make the equipment data
collection faster and easier. it should alae make the analyaia
of the data faster and easier. (confinued on next page)
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How do we manage the alarm?
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Speed controller OP high in Manual

Speed controller PV reads low in Auto/Cascade

: P’ Compressor fails to start

Speed controller PV frozen high |

Speed controller bad tuning and high

Low oil level P

Low oil pump discharge pressure | P

Clogged intake filter P

*Z X : APSTE), www.apstinc.com



O
=
N
A
=<
a0
al
=
ol
0
o
4ar
K0
]
=)
=]

Workflow - Example of stabilizer Start-up
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MTTR MTBF

Repair Time

Response Recovery Response
Time Time Time

Mean Time To Repair Mean Time To Failure
(MTTR) (MTTH

Mean Time Between Failure
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