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Abstract Smart factory construction projects are continuously being carried out domestically and
abroad. In particular, in times of increasing uncertainty, interest in smart factories is increasing to
improve corporate productivity. Currently, the government-led smart factory construction project is
continuously being promoted in Korea. The tangible results of this construction project are very positive
in indicators such as productivity improvement, quality improvement, and cost reduction. On the other
hand, various contents are revealed in the survey to identify operational difficulties after building a
smart factory. In this study, we analyzed difficulties (problems) in operation after establishing the system
shown in the survey conducted in 2017 and 2020, and derived improvement plans for them. If these
improvement measures are implemented in the relevant process of the smart factory construction
project, it is expected that the operational difficulties felt by companies will be reduced, and a system

with higher satisfaction than before will be established.
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(Table 1) Key details on smart factory performance

® Expansion of smart factory base

® Expansion of smart factories led by the private sector, such as
win-win growth between large and small businesses

® Promptly respond to the spread of COVID-19 and present a
successful K-quarantine model

(Table 2) Details on smart factory performance

® Expansion of base for smart factories and smartization: Supply of
7,139 smart factories exceeding the target of 5,600

Increase in upgrading rate: The upgrading rate was 25.5%
(supported in 2019, built in 2020), an increase compared to 2019
(17.9%), and the cumulative upgrading rate (more than 1 in the
middle) until 2020 was 22.1%

Expansion by industry: distribution centered on major industries
such as mechanical equipment 18.0%, automobile parts 10.1%,
metal processing 13.8%, and electronic parts 6.1%

The number of conglomerates participating in the win-win
partnership between large and small businesses increased
significantly from 10 in 2019 to 18 in 2020

Suggest a successful model for K-quarantine, such as mass
production system conversion, by promptly supporting large and
small-medium sized smart factories in response to the rapid
increase in demand for quarantine products due to the spread of
COvID-19
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(Table 3> Difficulties in the Smart Factory Utilization
Process

Contents 2020 2017

* Many and complicated tasks related to
necessary training and work improvement

+ Difficulties in improvement and maintenance
required in the application process
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(Table 4) Improvements required in the application
process and improvement plans for
maintenance difficulties

* Emphasizes the need for professional manpower for
system improvement and maintenance prior to project
Plan implementation

* Recommended to use a maintenance company for
continuous maintenance
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{Table 5) Improvement plan for many complex and
related tasks in education and improvement

* In general, education related to business operation is

implemented after system construction, but prior to
Plan system construction, to actively participate in the
system construction process to improve to play a
constructive role
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(Table 6) Improvement plan for lack of expected
work improvement effect

* By establishing a smart factory system, it seems
necessary to break away from the notion that all
processes and information processing will be intelligent
and automated.

Plan

* Providing advance publicity and information on the fact
that work improvement effects may appear differently
depending on the degree of linkage work considering
the mutual relevance of data and real-time linkage of
automated facility data.

* The improvement effect obtained may be different
depending on the performance capability of the
supplier. Therefore, it is necessary to improve the
performance capabilities of participating suppliers. For
example, a plan to vary the frequency of project
execution according to high and low performance
capabilities can be considered.
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(Table 7) Improvement plans for difficulties in
application unlike existing work systems

* Occurs because the existing work process is different
from the processing process of the smart factory
system

Plan

* Problems can be improved by developing a smart
factory system after implementing standard work for
business processes before system construction

(Table 8) Improvement plan for shortage of
operation and management manpower

* Emphasizes the need for professional manpower for
stable and continuous operation of the system during
project promotion

Plan

* Recommended to use specialized companies for
continuous system operation and improvement when
professional manpower is not secured
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(Table 9> Improvement plan for defect and
instability of construction system

* Defects or instability of the established smart factory
system can be caused by two factors

* Failure or instability of the system may occur due to
the lack of development capabilities of the partner
company. As an improvement measure, the first step
is to strengthen the performance capabilities of
partner companies. In addition, it is possible to apply
a plan to differentiate business opportunities based on
accurate judgment on performance capabilities.

Plan

* It is necessary to inform prior to project
implementation that defects and instability caused by
the adopting company can be resolved only when
sufficient work analysis and design with the supplier
is preceded in the system construction process.

4. A8

ll‘

AMtETA FEAIS A AAHOR Lol g
Bgel S8 5 APk @ 2 Sl 27 3ol A
5312 A2oR tho ANE B¢ Hlole Y € o
AL 7|&S kel Hgko g AntE ZXARS AFE
oh 9}, HRAE ANlEEH TEARL A&Ho
228193 et ol TEHAIRIS) FHAHY Azt
=2 ”W*El T FEANA, A7t 2 S0 Aol &
< 7lAdo] o] Fol .
S AESY PSS B ALEE 75 7
2 deE 3 Al2Y 75 & 2949 o=l
gt A& Ak obA= JiAdSHoF she ARECl &
A= EOHJ_ Aot & AFodE dERAE 59
Uehd of2ieEo] dist] AT 4 A= R PgOﬂ o
8 713kt /\U}E*ﬂ oA 7
HgEnE & o ST B2 ANESY A

354 Zol.

P

=
rO

REFERENCES

[11 H K. Lee, “Smart Factory Industry and Market
Trends,” S&T Market Report, Korea Institute of
Science and Technology Advancement, 2018.

[2]

[10]

[11]
[12]

[13]

(14]

[15]

K. S. Jang, “Domestic and Overseas Smart Factory
Trends,” KB Financial Holding Research Institute,
www.kbfg.com/kbresearch, 2017.

D. W. Lee, K. M. Cho and S. H. Lee, “Research on
Efficient Smart Factory Promotion System in I[oT
Environment”, Journal of KIOTS, Vol. 6, No. 4, pp.
59-64, 2020.

C. Yang, W. Shen and X. Wang, “The Internet of
Things in Manufacturing: Key Issues and Potential
Applications,” IEEE Systems, Man, and Cybernetics
Magazine. 2018.

L. Yugian, X. Xun and W. Lihui, "Smart manufacturing
process and system automation — A critical review of
the standards and envisioned scenarios". Journal of
Manufacturing Systems. pp. 312-325, 2020.

D. Jim, E. Thomas, P. James, B. John and S. Michael,
"Smart manufacturing, manufacturing intelligence and
demand-dynamic  performance’. Computers &
Chemical Engineering. FOCAPO 2012, p. 45-156,
2012.

C. Leiva, "On the Journey to a Smart Manufacturing
Revolution". www.industryweek.com. 2015.

R. Sudarsan, "Smart Manufacturing Systems Design
and Analysis" National Institute of Standards and
Technology, 2014.

J. Leveling, M. Edelbrock and B. Otto, "Big data
analytics for supply chain management’, 2014 IEEE
International Conference on Industrial Engineering
and Engineering Management (IEEM). pp. 918-922,
2014.

W. Georgia, "The evolution of 3D printing in
manufacturing’.  Manufacturing Global.  BizClick
Medial Limited, 2020.

https://www.smart-factory.kr/smartFactorylntro#

H. Andrew, "Industry 4.0 is About More Than Data: 3D
Printing in Manufacturing”, LNS Research, 2017.

Press release by the Ministry of SMEs and Startups,
“Productivity increased by 30% and employment
increased by 3 (4.2%) after the introduction of smart
factories for small and medium-sized enterprises” 2019.
https://www.mss.go.kr/site/smba/ex/bbs/View.do?cbl
dx=86&bcldx=1011893&parentSeq=1011893

Ministry of SMEs and Startups press release, “Ministry
of SMEs and Startups achieves 20,000 smart factories”
2021.

https://kosis.kr/search/search.do;jsessionid=qxpB112N
ZuPiz6VE1z]6a7ucKFXuxXtz]Z8gqCB4bB41e9FnbXt]M
12XG35Pe0Uz STAT_SIGA1_servlet_enginel.



46 AEQIEUSESE=2X H9H 2§, 2023

0| 5 2(Dong-Woo Lee) (M5

= 19849 8¢ : st duid
s AFEES (A

=20054¢ 2¢ @ sty gt
31 WAelat (olshuAp

= 19959 3¢¥ ~ @4 : LSt

LR LR

FAER
WA 28, SEAIAE, HolgHols, AHAAT

0| A Z(Seong—Hoon Lee) ENEE
= 19954 29 : 1Edigtn iy
sl At (o]stAAh
19984 24 : wejthsta Yyt
o9 AFEea (o)ghEp
=19984¥ 3¥ ~ @A : WAMrfEty

35 P
CEERLENES




