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This study is to develop a diagnostic model for the effective introduction of smart factories in the manufacturing industry,
to diagnose SMEs that have difficulties in building their own smart factory compared to large enterprise, to identify the current
level and to present directions for implementation. IT, AT, and OT experts diagnosed 18 SMEs using the "Smart Factory Capacity
Diagnosis Tool" developed for smart factory level assessment of companies. They analyzed the results and assessed the level
by smart factory diagnosis categories. Companies' smart factory diagnostic mean score is 322 out of 1000 points, between 1
level (check) and 2 level (monitoring). According to diagnosis category, Factory Field Basic, R&D, Production/Logistics/Quality
Control, Supply Chain Management and Reference Information Standardization are high but Strategy, Facility Automation,
Equipment Control, Data/Information System and Effect Analysis are low. There was little difference in smart factory level depend-
ing on whether IT system was built or not. Also, Companies with large sales amount were not necessarily advantageous to
smart factories. This study will help SMEs who are interested in smart factory. In order to build smart factory, it is necessary
to analyze the market trends, SW/ICT and establish a smart factory strategy suitable for the company considering the characteristics

of industry and business environment.
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<Figure 1> Germany's RAMI 4.0 Smart Manufacturing
Reference Model and IEC-related Standards
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<Table 1> Dimension and Associated Field of Industry 4.0 {Table 2> Smart Factory-Related Korean Standard
Dimension Associated Field S'\tlﬁnmdba:erﬁi Standard Name
Strategy and | Strategy
Or an}:g aton | Investments KS X 9001-1 Smart Factory
5 * Innovation management - Part 1 : Basic Concepts and Structure
* Digital modeling Smart Factory
Smart * Equipment infrastructure KS X 9001-2-1 Part 2 : Terminology
Factory * Data usage Smart Factory
IT systems KS X 9001-3 - Part 3 : Operation Management System
* Cloud usage (Diagnostics and Assessment Model)
Smart * IT security
Operations * Autonomous processes
* Information sharing <Table 3> Smart Factory Level
Smart * Data analytics in usage phase — -
Products * ICT add-on functionalities Level Description Partion
. * Share of data used Advancement Custqnuzed flexible production and -
Data-driven intelligent factory
Services * Share of revenues
* Data-driven services Intermediate? Protductlon process control through 21%
Employees | * SKill acauisition system
+ Employee skill sets Intermediate] Real—tm.le c.ollecuon. and analysis of 21.5%
production information
) o Basi Production information digitization and 76.4%
T3 HUoA = AHAEY 4.09] AHEAE 7M1 Ed asie production history management e

7191E50] YAMS E3 Au2Ed 40 FS 93 Readi-
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<Figure 2> Readiness Measurement by Company Size
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<Table 4> Obstacles of adopting Industry 4.0 : Difference
between SME and Large Enterprise

<Table 5> Main and Sub Category of Smart Factory Diagnosis

No | Main Category Sub Category

Factor Smagniggp:\iﬂs%dlum Enlggrrg?ise
Insufficient Resources 75 56
Insufficient Know-How 65 46
Insufficient IT Infrastructure 53 15
Unprepared Process/Organization 50 30
High Training Demand of Employees 55 39
Insufficient Profit Transparency 60 35
Selection of the Right Solution 65 19
Old Production Technology/Equipment 55 21
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<Table 6> Smart Factory Level by Total Score

Total Score . Approximate Comparison with
Level Description
(pts) eve escriptio KS X 9001-3
The level that the field operation is made by intelligent information Level 4~5
900~1000 Advancement system through data (Optimization~Autonomous operation)
800~900 Completion Seamless integration and utilization of all resources on site Level 3-4
P e (Control~Optimization)
500~800 Progress All facilities are linked to network and information system Level 2-3
&r Y (Monitoring~Control)
250500 Prepare Automation of some facilities, partial linkage with information Level 172 .
systems (Check~Monitoring)
0~250 Beginner The level at which most tasks are handled manually Level 0-1
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<Table 7> Before Diagnosis, Company’s Requirement
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{Table 8> Smart Factory Diagnostic Score by Industry Sector/

Type

Category(Number of companies) (BZ':(SSOOS:C1 ggg;?s)

Electric and Electronic(5) 366

Industry Automotive Parts(3) 339

Sector Machine(4) 309

Household(6) 286

Industry Processing(7) 358

Type Assembly(11) 299

Number of , ;
Category Companies Company’s Requirement
* MES building
* Production planning system
Production * Bottleneck process improvement
Control 14 * Internal standardization
* Materials management
* IT system building
* ERP system building
Production :
Technique 2 Factory automation
Quality . . .
Control 2 Inspection automation
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<Table 9> Diagnostic Results by Category

Category Average. IT System Ir.1dustry Type
(18 Companies) ERP No ERP Processing Assembly
@ Strategy 29% 30% 29% 30% 29%
@ Factory Field Basic 43% 31% 49% 53% 37%
@) Facility Automation 26% 25% 27% 32% 22%
@ R&D 46% 42% 48% 46% 46%
(® Production Control 50% 47% 52% 56% 46%
® Logistics Control 45% 53% 2% 47% 44%
@ Quality Control 0% 36% 45% 52% 36%
® Equipment Control 30% 22% 34% 0% 23%
Supply Chain Management 37% 39% 36% 35% 38%
({0 Reference Information Standardization 39% 42% 38% 37% 41%
@ Information System 30% 35% 19% 20% 32%
@ Data Use 20% 28% 15% 14% 23%
@ IT System 22% 36% 20% 24% 20%
(4 Effect Analysis 29% 27% 31% 31% 27%
All Category 32% 31% 33% 36% 30%
600 B9 A%st, Aush Axw AL 47 e A
g 500 22 FeE,
g " @ R&DITF(46%) : 714 Hn e, Z2AERT] Fo
R v I E— AR Azes AARA ge 97t gy gon
i 0 " - WA e, §4 Feedback TRAAE H okl
%« | | ® A (50%) : /L2 AAAE, 4 A A7F Off-
7 20 x % Line©.2 o]0l ASE slo] MES A28l 7
% " ; = 1532 3 QA AP AH) g3t Qe
2 T AAAY 2 AHRet Dasi
’ - 20 40 60 80 100 120 ® EF#2](45%) : Bar Code == QR CodeE &
Sales amount(100 million won) 3} Z}-ZH ‘ﬂ/g E]Q]— POPE %3} OJ/—FX]—ZH 9/]
<Figure 3> Correlation between Sales Amount and Smart TheE, dEadd s ek dast 71gdel
Factory Diagnostic Score(except one company B
with 357 million won) @ F4ue@2%) : F43ue, FEAY Z2A~ R
3t 9 F4 NFEAR 7232 53 FAAYA
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Hoz FRzA, Aeny ¥ vy 24 5 ojv] AulPE N8 HAREN LuE BeA
%ol Losin A7 EIEE A1%10] B
@ TFEF 71243%) : g 7] Hx 34 © SCM #(37%) : BOM, A 25 5 9jal 5o
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1R SF Folv} Atk 2 oFolA A7 Bu FEAd Ha wEn
@ ) AESH6%) : SR Tl AES, WA 9 Sol welsA Rate] PIAT R HEAATE
3, ARAES So] 70l wet ke Fejg wolv] wel st gt
AuAow A5 £Fol ¥4 ¢k =¥ Aule O J1EYE EEIHE%) : J1EYE EE} A9
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[HA] = ZCh] 28E ANEZE ZCKEE 3 XSS (Sample)
Q&5 EEF =
I I-A N I-A-1 CEO & 991°] SF °J3&
i 1-A CEO & 94l [-A2 CEO & 999] SFF A3 2%
I 1-B 1-B-3 S/F7% Road Map ¢ % A3
I [-B SF 72 [-B-4 SF 75 @7 A9 ¢ 3 43
I e I-B Aer I-B-5 SF 75& A% 7= MJ ZEAA
i I-B = 1-B-6 SF 43 #e] ZEA2
I I-B [-B-7 A &4 JhA A
i 1-C 2 1-C-8 A =4 4
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il — I-A o II-A-10 3%
il ) 0-A 37 w4 [-A-11 58
il - I-A I-A-12 FoF HE #y
il M-A M-A-13 A58} A vF
il -A Rk A 1M-A-14 WzbE st A b
m M-A M-A-15 8] A, Error 59] Data A4 7bs AW v]E
il I-B 1-B-16 Ag3 Av] v)F
il I-B 5 Ay -B-17 W2bE st A v
m =kl m-B [M-B-18 ] A, Error 59 Data A4 715 AW H)5
I A5 5} -C M-C-19 Apssh A HF
m m-C AL A I-C-20 HkabE st v HjE
m -C M-C-21 8] A Error 5¢] Data A4 7bs An| H]F
il -D PR I1-D-22 FaE A By FF
il -D = = M-D-23 27, oA, YA ARF A £
il I-E 5 5 IM-E-24 v 84 1F8
v IV-A IV-A-25 71E AR BE ZRAA
v IV-A IV-A-26 A7 WA ZEA
\Y IV-A IV-A-27 Sy #e ZEA
\Y IV-A R&D IV-A-28 XZAE F] Z2 A
W\ IV-A (A7) IV-A-29 A AA ZRAX
I\% IV-A IV-A-30 Mg Q4 TF3 —r—v‘
vV V-A IV-A-31 71 TOOL &-§
I\ V-A IV-A-32 37 Feedback Ei*ﬂé
\Y IV-B IV-B-33 7% Xéi & ZEA A
I\ IV-B AR 2 IV-B-34 I Fe g TEAA
vV IV-B A AE IV-B-35 AAF 74121 A BN
v IV-B +34 &) IV-B-36 24 AY £y ZEA
I\ IV-B IV-B-37 A AA F o) gis HE ZEAA
vV V-C IV-C-38 o7 By ZEAA (Auditde], 1AFY )
W\ L= V-C IV-C-39 FA ol FH ZEA 2~
I\ R0 PN IV-C IV-C-40 eI RS
v (1) V-C 22 e IV-C-41 FHAE F e ZeAS
v V-C e V-C-42 EQ A ZaA
\Y IV-C IV-C-43 4 2T B ZEA
I\Y IV-C IV-C-44 4 e ZEA
I\ V-C IV-C-45 AZ7] #g ZE2A 2~
\Y IV-D IV-D-46 A1) MASTER #H8] ZZA|~
I\ IV-D IV-D-47 Ad] ok BA ZEAA
v IV-D ] e IV-D-48 An] AA Fe] Z2A
W\ IV-D IV-D-49 w3, Jigg AFT BE TEA~
W\ IV-D IV-D-50 qu] A ZZ A
vV IV-E IV-E-51 AA 2o P ZEAA
vV IV-E IV-E-52 AA o] L2 A2
I\ IV-E SCM #Hg] IV-E-53 AA) Ql/FEaL B ZTRAA
I\ IV-E IV-E-54 AA F ZEA (AA, B AYAE 5
\Y IV-E IV-E-55 AE Fa TEAAS GHE B 5
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i V-A R&D V-A-57 A% BOM ¥#+3}
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vV V-D V-D-62 A AR x53)

i V-D An)#e V-D-63 v A E+3)

v 7% AR V-D V-D-64 w7 29 Z¥s

v ¥73 V-E V-E-65 AFE AA EF3)

i V-E SCM #Hg] V-E-66 YA AR 2F)

i V-E V-E-67 I AW g3}

VI VI-A VI-A-68 A"l A dv] wE

VI VI-A VI-A-69 ] e 4R Up
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VI VI-A ARk An VI-A-71 44 Alarm Up
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VI VI-G VI-G-126 AHE-8FaL Q) EMS Model
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e EFoFE e
2 2w I
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