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* ZHAHEH|(Mining Equipment)
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* S HBETLE £ 71 2 2y

=7

=

O -

- #IX|(bench) HFEFOIIA &7t (space, S)=t
20| 7|7t AHX| 1

?tA(burden, B)O| LS 3H #IX| HIEO| 2F50| LR F{Af Lrite

| (bench) BHEHOIA B21240t F721240] LIS OB @fAel 2717} KtofxiAl 2Tt A| IS 2| Hopt ot g
e+ U3

UstE|o 2 HBAF0| B2 HZ2(space, S)T B2 (burden, BIS 20% HE 4 U1 0fi= 44 MAtES
5/C 20% SOILIT HI S 20% Hot 7t

Drilling and blasting

The cost of the unit

" The lowest nit cost optimal

The results of blasting cost
| 2212 X2 ZZMAH|E | | 223 M3 YU o= |

(RIOBLAST-MAXAM ®)

HIGH PRECISION LOW PRECISION
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Chemical extraction s ord Frocks
(Drilling and blasting)

(Mechanical and
Physical properties of
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Mechanical extraction
(Soft rocks)| (Excavator)

!

g
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Required
) fragmentation
3 ] v
Secondary fragmentation v Ore
with Hydraulic Hummer
Returning
= <«-Returning Waste
Returning——————> SEMS TS
Loading

Crasher
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ISSUE1 ZAMEHH|o| E1gHa ADE 7|84l

7 W2
* MSHH|(OE 6)= X SHHZ 0|8510] Y| 1Y S == FH|0|0 HIYAI2 X|HEH ME(Surface

Excavation)2t XI5t H&(Underground Excavation)2 2 L2
- 3 ZEH| 7t20 X|EH M37|2& Top Hammer Drilling(THD)2t Down-The-Hole(DTH) Drilling 22|21
Rotary Drilling7t S
% THD&= 20m 0|2 K| EH M X0l ArZE|0] MM, X EH ESZA0| AL &, X EH HSEH| AIF2 70%E ER
% DTH Drilling= ZItH 4km7HR] HSE 40| 7HsoHH A RAREIAL SAHRSAL ESSAL MR/RA7IA S CHefsh Ao

AEE. R EH HSHH| AE2 27%E HR

[ = OaTr

% Rotary Drilling2 2 242 AFS & ESopLE YA ME S MF|ot=0H AL 1 2l 212 MEZI0|(Z/CH 10,000m)2t
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% MEE2(Jumbo Drill) = B22| M3} 2 40l= THD 20| 2-3712! ME 20| 22 ALEEN S0 Yt g S
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Rotary Drill DTH Drill THD Drill Raise Boring Jumbo Drill
(Epiroc) (Everdigm) (s=2tCSM) (Epiroc) (Epiroc)

* MB7|(33 7)= 37 Engine, Power Divider, Hydraulic Pump, Air Compressor, Dust Collector, Control Valve,
Monitoring &Control System™t 722 S 2 FME 24, ¥32| 125 HO{ZEE 74

* MB2| 22 (Drilling Rig Module)2 H3 &g +&fot7| I8 s|t2n A4S WdA|7 = EFEE(THD: Drifter,
DTH: DTH Hammer, Rotary Drilling: 812)2t EF42 & X|X[o11 0| SA|7 = Mast2t Feed Drive, &8 37+ S22 714

—-—

ru|o

2B
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* HESFDrill Tool= MS2|DAZ=0f| F2fEl E2|ZE0f| ZFE(0] ol 2T 1HE F= &S ™5t
=

S 2M Shank Adapter, Coupling, Extension Rod, Drill Bit S22 4
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- Hole Navigation System(HNS): & A 0| M HA[gH HZ X2 QHLHEIALE HojsH= 2E
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* Z8| 22| A|AEI(Fleet Management System, FMS)
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Briling speed

HMAIAE |

- S5 H2[AIA-2 1980A0H0l XH2Hofl ZFE7FEIAHE D 9|0t K4S Soll IEXR 2 AZETHM AIRE
- XSkt H|EL A T2 M| A0 XX 2HEOM S5l AZE XS 2|5t ohad, Fof, S4, dB[H|0]4,
A AR Z2 REH|ZLA RES HUZ A= 7|s 2R S 20F
- el Z51 22 AA”0| 2Y5lE 1E S 2H MO{WEM 24 HIERZE 0|&3t0] HH|Z U E HLIH,
HHI= HIolE(RIX], BiE, &4 22, 518 2= S)E MMz $&5t1, HojHEE FU A G HEHIE
|&35101 O CIOIHE S &

18. 28!

il

[A|AE 7HE = (Wenco) |

[

Korea Evaluation Institute of Industrial Technology | 31



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

7

* N ZLAE

gl

- M L AEHRE BH 2019501 1,217 20 M 2027'H0]|= 1,658222 AET 5.7% &L A2 ofled

0

- YA | Y2AE| FH|HUE L DHA), BY ASYHELEY, ©X, 24| 5), Kst H2HH@E7, =X,
2 5), 37| U He0l, 47| L I2AH(@FA, 0|5 4) U J[Et |2 R

- 2019 7|1E, U HHIS| AHERES BH Y
10%, 2242 15%, 7|EFH10% 2 22

0.
o
x
i
B
=
(Xg
S~
>

EH Mz=TH] 29%, XI5t ’M=EH| 28%, HSEH|

Mineral Processing Equipment
2nt Market

R Surface Mining Equipment
Underground Mining Equipment

Mining Drills&Breakers

Mining Equipment Market

is expected to reach $165 = o ls : Crushing Pulverizing&Screening
Billion by 2027. - = . Equipment
Growing at a CAGR of 5.7¢ o4 4
2, Others
e m2019 2027
| 219 MA ZAAE A2 | | 22 20. FLHHE HRE |

* N[ AOLE 2L

- AOLE ZHAEEHIO AIF 2= 2017E 22.2920(M 2023H0]= 32.99EE 2017H2E 2023F7HK| AEH
MEE 6.77% +FS2 4T oll4
- ADIE BAFRH| 71942 AIAH SB[, AZEY0] HIB 712, | HIB 712, S4 NAH 3 957|902 74

- ADPE A FH[ol|M XI5t AtSehdt|et it 2EEH T AIZERE0 =8

- AOE ZHAHEH| THE 7|2 2= Atlas Copeo(ASIE), Sandvik(AHH), Hexagon(AHH), Caterpillar(D|=),
Autonomous Solutions Inc.(0]=), Trimble(D|=) SO| US

- ADLE ZHAREHH| O] X[ 7 (T2] 21)2 HHM 2016'H0]| OFA|O} EfEYO| 7HE 2 He8S
Qo2 MAMAXCE MIEH| L M= AHSSPIaS Foist| st 71 2 AR E A2 oS

* 0= Rio Tinto, FMG Group % BHP Billiton} 22 MEXOI &AL L X Z S|At| XHEoHEl &M= &H[e| 0] 7|2l

32 | = IEEoeElR



Mining Automation, by Region, 2030(USB Billion)

@ RrRow

Asia Pacific

CAGR (2017-2023)

MNorth America

9@ -
° South America

Market Slzein 2023
(EX : Press Releases, Investor Relation Presentations, Annual Reports, Experts’ Interviews, and Marketsandmarkets Analysis)

| 22! 21. ADHE FLFEH|Q X[E 2 |

S|

- ADIE #37]9] 420l R&2| MZIAKEpiroc, Sandvik)7t MIAIAIE 2] 100%E TRt ASH, HI7|2| ADE
7|s i 2 OfLI2t RIAH|O], HH|0[H, EXIAY, HRAAH SS Lelch= ADLE HAE KA 7HLSALE M&A
L= SSMES TSI U
Epiroc
* 2018'H0]| 28t AHE DTH H371(SmartROC D60 DTH)E EAl

* 201801 ASI Mining, LLC(B))S 214510 Xt A2 2P s ?let 7 |e 2R 43t

* 20201H0] MineRP(Z2) £ 214=5101 A2 CO[E2t Ml HO[H 3! ERP A AR S SEIchs 2T EL0] 22FS 43t

Connectivityl

Underground mifing

@

| 32l 22. 2R A|A&(Epiroc) |
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5
8
3
. ﬂsvs::;»x/ System B ﬂsvsz:n::x gsysxﬁ\ asvs(emc i‘svs}emf
INTER-OPERATE
— 513 Systems, 256 Vendors
| 22l 23. ASI Mining | | 22! 24. MineRp2l SpatialDB |
- Sandvik
* 201510] MY GPSet 72t S MIME *EIS 2 X2 8T A HMZE2 M (AutoMine Rotary Drilling) & &-83t5+01 2¢
SXX|7HK|Q| AtEFE(Auto-Tramming) X XS5} £l 2] A|AEIS 716

* 2019 A0 Artisan Vehicle Systems(BHE{2| 7
=
=

SA | M2 A ME7|Y, O)E Qlst0] HiEZ| 7| 2HE 7Y ot
Newtrax(loT & M= 2 X|ot XM= ot £2 M

* 202001 AutoMine® A|AEI(AutoMine® Underground, 2 AutoMine® Surface Drilling)S 7H 5104 XH55+2t 214 K|012t

oII

Of Exyn Technologies(ODat HEL{ME X Z

* 20204
SMZ TS K50 Y B T0l SRUE HIZ

FO13D 2bF AlZts}, 9IX| 5, 2 22

* 2021F0] X+2 Top Hammer XL(THD &4) 3t LEOPARD™ DI650i(DTH A S EAl

34 | =TI



ISSUET ZrihgH|ol &letd AntE 7|s3id

My Sanclk ARP R

Fleet insights

...... > Sandvik Fleet; =

OptiMine®

Production management ”

@

Wireless
network

NEW =
ORI g el AnyTIObHE equment flxed asset
AutoMine® people or.environment sensor
Production execution e =

) v Safe and secure
. v Complete offering for customers
v" Enhanced performance for Sandvik fleet

| 32 26. XS5t £F M(Sandvik) |

FLCSMIt = AtS S 2|10 OO0 M T2 A HSTIE it S0l A2 FZ20f| A0KET|=

fjo

* 24 U HRhE Y|

- Xz 2

-

24 7| AR0|= Caterpillar, Komatsu, Hitachi, Volvo, Scania, Sandvik S M| MZIAHS 0] A|7|
00%E MR

A|I|-0| 1

- 2020 27X TMA| & 459Th2] Xte FHE0| 2¥ F0|0 3 FAHE0|| H[5H0{ 1% O[ZFO[X|2H 2019~

2020 S2tof O 32%4 ZEH WY =

Ho

- Komatsu= 1990E01| 32&E XH&2& EZ(HD320)2 S71S AIZHsH0] 200801 XH2 2 S A2 (Autonomous
Haulage Systems, AHS, 12l 27)2 M|7{| Z[= 2 Gabriela Mistral 72| ZHEE)0|A A-8315t 02 BxY 9712
L HFYOIM 2f 15007 2Y B, St 2ATIALHIZ|TIAS MY S| fI5t0] &tF MU |Sa 2R E VS
A
o

HEsh= 3t H2f(O' 28)2

- Caterpillare Cat® MineStar (24t 2 H &HH| 22|E FX 2 2 Fleet, Terrain, Detect, Health, Command&
TA)E oo S, Hatd FHLICES! O]=20)| 2IX[SH97H 014 AtO|EOf| A 350CH O Ake| Xt FHE=(Cat 789D,
793D, 793F, 797F) 24
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[ 1 @Central control room
=1l

Fleet Control System
(FrontRunner™])

PS771

Main Tower Mobile Repeater

Elifal %;izltw

Tier1

MCRS
Advantage

Stage Il Electrification

Stage | Electrification
+ Trolley

+Tier 4

Potential for:

* Electric Driven Hydraulic Pumps
« Electric HVAC System

« Electric Engine Cooling

= Removed Drive System Cooling Fan
= Electric On-Demand Cooling
Pre-Electrification = Dptimized Resister Grid Cooling Fan

Progression to Stage Il requires a
contmon power interface.

Fuel Consumption (Stage |1 + Trollzy)
8% £3%
Emissions !s:zi 1 nmui

2k (Komatsu) |

Fuel Consumption (Stage |+ Tier4)
98%.

Fuel Consumption

*Emissions
100% m

Emissions (Stage | +Tier 4)

| 221 28. b7 |7t AQF 2ATEA

36 |

Stage IlI Electrlflcatmn
+ Battery/Hybrid

= Selectable Option Power Systems

+ Continued use of Power Module for
field power system changes

+ Choose from:

* Diesel *  Electric Hybrid
* Trolley * Fully electric
Diesel/Trolley Electric
Fuel Consumption Fuel Consumption
"
Emissions Emissions.
® o T
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- B0} #4371 04 O 180CH7} AYAHEI T A0D At FRE 3509 1 THOR Mt of 70%7t3He) 4551
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AN

K U 32 AF2 2F 1,1009] P = FHE(0, ALSARHo| 2ot 2 R2F0| WAL 7 |EF REAIE

F 59| After marketS
ZEISICHA 0k 2,0002] 22| AR Z Of|ALEl

* BBERO| BUHE S5t BI7HRR0| T2 5 27| RYMOET 20211 SHUITISEIS MAS| E12E HOE HYstD
2loni, AL B 225 SATY, B SOCER U £S, 214 S0 £3 5712 ABF 1.26%2 F7He O HY

* U EAE 22 Q= S50 s HHH| Y2 0[et L2 R 2 AFRHKD Qo0 Z4 DiEE g4, 17|
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mining programs

autonomous operation

ISSUET ZtrEtt|o] 215t ADLE 7|=3d
Autonomous Mining :
Blase Hole E"pl?rfha"
ECO'syStemS Service  Charging Drilling
Truck,
Blase Hole
Haul rills
Truck: Blase Hole
THauI rucs Drills Tale- £
rucks ele-remote Mebile rebotic
a6 wheel loader uay . Tele-remote refueling
heel loader =
Blase Hole N - 1 = Push/slot
Drills Shovel/ Dozer
f excavator. 5 |
Push/slot i mCrader
Robotic Dozer
refueling bay Ly A5
Launch of autonomous Mixed-mode Zero- Entrv Mining

A Safety A Ciy Safety AAA -
v &P Productivity 7 &P  Productivity an (Gf° Productivity

A Cost + ™ Cost Cost

& Environmental/ & Environmental/ % Environmental/
A B Carbon footprint A MR carbon footprint WV 12 e arbon fostprint
v f’f) Workforce Transition - t“"— Workforce Transition A GJ Workforce Transition

710, 0 | e e b Sl 2020:today --FrrSnTnTTme Future
| 38 31. Rol A FHlo| siAl |

% 20050{| Codelco(Za]), Rio nto(g—.—) 2 BHP(EF)Qt Z2 MTI A oA RHZ oA 2utof| 0|2= S&
ZETMS FESHEM XFE M Y HMT|AIE 71517 AR

* S7ER|Q| 7| & EA = Ate g T2 IO| =917|(22! 31)2| Launch of autonomous mining programs)of s
SHO{ A2 ZEMAL| EAE SFM 7|E FHH|o| ADE 7|58 20{st= B

* Bixlf TI3l B2l 7|=tAl= Xte M =230 Z717|(J8 31)2] Mixed-mode autonomous operation)ofl s
SHO{ AHE ZHH|of] HZAK|012 S5 2IHAA™ D AZY & %% 25H0] EIAE S| FHH[QF RS M2 RsH
Y 9 Agtst= "E2{ 0 A Z21|0l(plug and play)’ THA|

* Z|E 7St = 2 U Lol M 2t 221 Xt 28tsh= HAIZM S =60k 7| IbH|7F Crh
- OJ2fe] ADE Z4HTE 32)2 BE SYES - Yt~ Hx-2& - 0tH) 8 XtEststl S8 2| 2Yst=

HA = zst

Korea Evaluation Institute of Industrial Technology | 39



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

® W

HYGN MinoProtoct

management, and safoty 3
i - Integrated remote
~ operations .
P \
&health |
Real-time slope ki

—  monitoring A e -
; monitoring T S >

toT sensors for real s
time data capture it - 24/7 support&on-going
partner devalopment

T2l 32. 0j21e] A0tE Z4HHEXAGON) |

* At AHE T2 MOl mRI7| A2 Rio Tinto AF| A2 ZEAM|A 2 Af2|(O2! 32)

- 200801 ‘Mine of the Future’E 915110 West AngelesllAl 222 ADS(Automatic Drilling System) EF&f

HAES dSHo= o

- 29 FH|: Automatic drilling system(ADS)0| Z=HEl 20C H37|, Autonomous Haulage System(AHS)7t
z 00CH At =8 H=(Komatsu 930E HZE=2] x5t

0;
J
T

- 2% S M4 HYAtE HY 2E2 AI8SH0] 4712 XHE HS7IE SAl H|ofsto] 2ol @i XtSstE & mE
C2l2|2 ERA
—=o0o= =20
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FE MTAE 199001 ADLE HEB7|& 2 WS | AIRSHIE

*2000~200130]| HEEZE 2M|CH RCS EUES EA|
*2002~2006 0] = CHst 7|1EB(F B 7|, 20, BfAF 2|1 2 Robbins Raisebore)di| 3M|EH RCS 7|2 &H|7F EA|
*2007~2010'01| 4M|CH BllOJE] 7[BFRCS Z2MES 7HE 5101 Pit Viper 2712t 22 2H 2| Zuf MIEH|0f &85t

* S SMIE RCS 2 ES Epiroc| Y5 7|E(SmartROC D65, PV-231 blasthole drill §)0l ¥&5t%4S

- 3xil fE Tl A0t
L= WLANEH 2742

Z7|0f M| 25t0] XtEM2S 48l

o2

Te2 BB BMARY £ H3Y| XA HEAES m2 0k
x:

- $h=29| £4CSM, A4S S, OflB{CHIR 2010H0f| 0|22 2TXHE Z(Machine Guidance) T[] HNS2t
RCSE TSR OL LITX| ADIE MB7|&2 MR (&)
| E1. AOIE MZ7|& L Hlw |
MG(Machine Guidance), MC(Machine Control), O:7H& &t2 A 7HE &
ADIE 7|5
=7ls UHHO | BHAAH
HNS RCS ARHS AFF APF MWD
/g MG,MC | MG,MC | MG,MC | MG, MC MG MG, MC @) @)
sh= MG MG A A A A A A

- E[20f ZetpiE2 ity Stiet B8t o 2t 02|10 & REHE TS| 21510 XE22S AlA-E
St piNl= et AtEsh- M7 | A Relsh-fAN0] 7| s 2 Tstetn /A

* Caterpillar AHS= Cat MineStar £28(Fleet, Terrain, Detect, Health, Command)
FX ZEYIX| AH| AEf ZLIEZ 2 X2 B H| A|AS 22| S 3

o

HJIO
|19
_O'E
el
10
>
=)

* Komatsu AHSE Dispatch(Z3! Z2|A|AH) D
Itg 24 Eu M| gl R0l xS St

£ 78(38 39)

FI1|O-|A|)\E“
|g £3] 2019400 M7 &%

—.—
-
=5
o
>
=
)
c
>
>
®
3.

- O -
ocof=
295t

Rolst 248718

* Sandvike| AutoMine Fleet Underground(Remote, Fleet, Access API, Lite, Multi—Lite)% 2
Y AreFd, 24H0], s 4R L uE Mo 7[5 HECIE 7[A Mo I E RN =i
| F

A X
=U5H01 R[5t 24 t 2 Hatsty| et 7Hy ZEHel £RM V(s
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ISSUET 2Pt zlg

ArelmatFofet MCi A7 |Al= 56 27| |AR|0 7|e S M 2122 S7H6IRS. 53] FAHIZ2t20{= 2018 1220
HFROF XtO|Lt 2018011 A 880km, 2019'F 420f HFROHBAUMA) 201901 A1 8,500km R ZAAH2[0l| M H|01E 5

- F120]1= QI71H|S BZe #OHOMLIZH SIS AJZH HIFHEIY] FA| U HCH B0 AR5 AZER), 912 Ab| 24
% S| 43 IR MRS A4S FOI IS FAAIY| 915101 291 A 2 B2 S 7I20| HLE D US
- X[SHRHAOIA] 27k XD LIRS B2 |7k =B IS | $5H01 221 H7] 7]&0] Here|n 9l
* Epiroc2 T BIXH 5t & ER{0| A HIEZ|2t EER|S AEloto] &F TV X782 e
Shovel Lacation

Production & Operational Tiuck Stajus Truch
0 = &

itk

S TRUGK
Mine Plan Pﬁmuc"“o"l,f Fieet Management  ASSIGNMENT /

FrentRunmer:

System

Permitted section

Prohibited section
for dump truck A

(to preserve exclusive use by A)
Il Permitted section
for dump truck B

(1) Permission control for two dump trucks

Decelerate or halt
Iy

[ ]

— «{]2]

Warning alarm

Driver-operated vehicle
(2) Permission control for dump truck and driver-operated vehicle

| 221 36. F2I3HE 913t 517HA|017| & (Hitachi) |

Korea Evaluation Institute of Industrial Technology | 43



o or 3 =) oju ww] 0
~ 10 E3 N @© =< = = Kl
T Bl < 5 oK z = N _uaAﬂ_a
& R o 7 1l = o % < o @0
= ol K or i = m d i zom © <
L) no ujo Hu 70 3 2 u Eol
R S e 20 Jo S = fr Al
< = o % S 0 = il S il A
. ol < 2 i) K L= =
o~ E5) il Ot < m = o c N
S K0 D o 1 o ] K 4o & ©
Ep g 4 § @& g n
IS M_ - OH <r FM..H m_l_l n.__.ﬁm_ Mo ﬁv%
. X3 8 » e 58 @ Bx o ©
S T = K = - ol 3 = 0K
= i = - ol ol | <V K
ERE- oF AW o = K = a0 =0
& 0 oF i = = R o i ) — o N
o |_: —_— = o ol ™~ = o Ul 2 . _Iu_ =
a - 3 ~ o ok <! o = .
0 o 3 N = G Wl s = 7] 0 =
o ol = ] o m <~ F X = ] = =
o 7 = zl o D = = o
m < X m K EL I = & & — ol
2 o0 = et oo D o gL e o o =
a T T~ 2 go Mool o - @ = KO i 10
a o T Ko X K3 £ g i = [ = w = R0 _._
a Moo= X op = - w I =l = 3 ol N | Ho @
| Ho 2T i KO 2o = oy & 2 - S I w| 0 o
B N TR E TR S o M X o o il AR
Uz K ol 3 = il - a oz Bt
=0 = ol T u =t R ] F w= o <l
=R = 5 I op = O xr ol X
oo wom L o= o K ot = = il
] o X = = = O i o = oll ol Iyl
p— ™ ] o M_._ mo m._ n o~ m“rw qﬂ._0| w4 i w|
o R e T B L T S o =R =~ =
~ 110} oF E w| JEE N - 1 ur b .m 1 ™ [m] o
Q o to T =z < Ko or o Iy T N S|l a =0 <l RO
) o gm 3 Mo g U S 8| : H N Ho 1ol
- ._.Ano % “ <0 = E:l = mw w n .“_Aum nm» W> — _u_u_ “lu_ = © <
nH = T S0 WMT oK o= B Q5 — =0
T W oolw oFX o % = <
- 1 0 = ol o A i
moEl - o I Wwg oo ]
> @ B m oz oL o 2
7 o 3 0 T H w0 o ' X )
oD IR g o > D F OK = ~ —
(7] o 20r[ 2 o P S = - S X
] ME B < g W oou KT RO om S U = s
—_ 2= farsll I ol o _ —
o WAk w0 wk x ¥R S il I o I
h TEze Bw Yo o on sg oo (B =8 |
@ LoT Mhoowm <X M eE xo @ g g
~ X ois ™R @ wm T A oo uwWoFTR oG4 a3 S
DR Tow KR nom RS K 2
S pHH Ty zm iy £ e T |2
Lok =m 59 oo = kK S B0 E oo y | i
u_A.m I .AE B o< TR TN T OIIN OBET , oF | 7l
p— Pz} 1o _.._ * * * _1_._| * *
Ll X |
x




AMEOIM ADLE 7|& EHA|

Vg

(zero-entry mining)

pNJ

Pake

bs

—
23| £9l7)0]

PéFA

AL

OEZ|le

A

T7|-HHEf2)) 2t

Holzl,

(Tier5CJ

A
=

1 2 7
HH|OIA| A, ZERIA|

o=
So

o| L|=of CH
(

3|Ab= ELAE

H| ®MZ=

— MX| X}t
—1 o

|

-

o

=¥

£ 7= 30 A2

OFE H|A|

A

|AtRt S ALS
5)2 OFx| ADE A A&l &

3

RSP E

MX
(AL,

q

- =LA CH7 | 4(

of, i &7A)2

LCSM, ofiH{CHY,

A
y T

OtE | == A

= 2lAtet &

|

o
=i

29| 7|

3

iod

(2]
ol

f

| R =72

x
(i

q

<

*

it

t04 2008FH0ll=

x5

1Al

1990CH S E| ADIE 7|& 8 JHRS

=
[

)

I, 2H S

F

25YHIEH

al
=

Ate] = xf

- Mzl

2010'H0]| ADHE 7|= S 72510 20180 XSS 7HAl

—

[

SlAfoll £2i5t0f ASHHA|
- 30| A U 2 &Y

A0

psl]
=

(Tier 5C

H7ls

M= 2letd S

FRsH7| 95

t

i

MEHZ=7

oo
Hi

% 3+39| 7|

__oo

42 5)

|Atet

3

N

X

=

al

Korea Evaluation Institute of Industrial Technology | 45



5
Q
Q
c
o
>
&
o
o
=
Ll
4

PD ISSUE REPORT JUNE 2021 VOL 21-6

2

77 AOLE 7| = 71et K|

=
S

tH|of 7HR ot A

| ADHE EAPES

=]
i

17 BiE{2], 2) 7|

X
(i}

(

seigl

Flgt

*

HO
7

Al

A
il

F

|

HS7|2M 7|ZE &

g

8=+

L 718k T7|-BHE2] 4] 7]8h2 RIStaLtollAf A

- 20 o710|

#7 Big dataS &5t LIX|H MH|A 7| JHE

FOIRIE MEIAE WIS

ors
Qf Sl

O 2 Ct

H
i

2%l Big DataZ 7|

b

OIE 7|& J&3t 280l &

ME HH =M &

*

|AtIA| Big DataE &8%F CIX|E MH[A2] 74

S

| Bl A=

=l

* 3t



ISSUET ZrihgH|ol &letd AntE 7|s3id

[
A

[E2E

ro

]

1. “Design of a Predictive Model of Rock Breakage by Blasting Using Artificial Neural Networks”, Jimmy Aurelio
Rosales-Huamani, 12, 1405, Symmetry 2020

2.“Dilution, ore grade and blast movement calculation model”, F. Leite, 2014, Elsiever
3.“The hole story: the benefits of drill and blast”, Jon Lasson(2016), ENGINEERLIVE

4. “Digitalization of mine operations: Scenarios to benefit in real-time truck dispatching”, Patarawan Chaowasakoo,
2017, International Journal of Mining Science and Technology

5. “Optimization of the fleet per shovel productivity in surface mining: Case study of Chilanga Cement, Lusaka
Zambia”, Marsheal Fisonga, 2017, CIVIL & ENVIRONMENTAL ENGINEERING

6. “Mining Equipment Market Analysis by Type (Mineral Processing Equipment; Surface Mining Equipment;
Underground Mining Equipment; Mining Drills & Breakers; Crushing, Pulverizing, & Screening Equipment;
and Others) and Application (Metal Mining, Mineral Mining, and Coal Mining): Global Opportunity Analysis
and Industry Forecast, 2020-2027", Priyanka Khandelwal, 2020, Engineering, Equipment and Machinery

7. “Mining Automation Market by Technique, Type (Equipment, Software, Communications System), Equipment
(Autonomous Hauling/Mining Trucks, Autonomous Drilling Rigs, Underground LHD Loaders, Tunneling
Equipment) and Region - Global Forecast to 2023”, 2017.10., MARKETSANDMARKETS

8. “Innovation in the Mining Industry: Technological Trends and a Case Study of the Challenges of Disruptive
Innovation”, Felipe Sanchez, 2020, Mining, Metallurgy & Exploration

9. “Autonomous haulage systems for mining industry: Leading manufacturers”, Newsletter, 2021, Mining
Technology

10.“The pursuit of safety and productivity at mine sites”, Masayuki Moriyama, 2020, Komatsu IR-Day 2020

11.“221 ZE7| XHg (0] A| AR 7HE” 8FRIFE 2020, St=aXtSKtaes| A stsis

12.“Mobile Crushers and Screeners Market (2015~2023)", 2015, Transparency Market Research

0

13. K58 AFSFHT A S8 U FY", 2020, B5 HAHH S

il

HIM

14.“Autonomous Haulage System for Mining Rationalization®, Tomoyuki Hamada, 2018, Autonomous Driving
Technology for Connected Cars

Korea Evaluation Institute of Industrial Technology | 47



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

[ZLHe] F2 712712 2]

A7)t Z=xIEH e A7 |2t
1353 258 M3 RE
OHEHCHY ZAE M CEHDE (HZ2|19E, DRM EEHR|0JA| AL gglggg'
SAMEE IAS A 2E) 7 '
AApETION 2B X5 203mmaz DTH &3 Tier-4 Final 2T 7|8k0] 203mm= 2014.06-
TUeeE NS DTH MZ7| 2016.05
2o Mo{7|&£0] MEE 22082
gEae | e ey | B0 kst 2k 5 2014.06-
- EZXto] x|_§|.§ EEH = Al_T'_t”
o, T 7k HI_ o4 o = o _
T T i ézilstmc?lloilza " i 20% 018 53 4 %= IoT&A I8 200
= 21714 Smart Construction 7|& 7H& i
= ol clms 7t AR ESERS thE 2 HY
Xt XIE=5L2 olat KL= i
goapen | STTETSHSHETSS L adsies suo= aaspf 0000
mTEeTTmEAEAS | pejshs gl egs R Ve ol -

_ _ _ B X X551 E5F Y Tl
Dxto1 XIESIE o5t KI=ES o_—| EOI__l:II:I_|I:I B
dwhiegeny | SSUSHENETNEE  dssecmmssseezsy 0%
2E|-E 2% AAY 7|2 Il MAbAL 20% Shal O 2023.12
OSL- O =

48 | BRMR TRl



| X{Af| OIEfZ CIXFRIPD / KEIT

A3 MR /B 2CIRIIZI S

SUMMARY

D7 E 5, O Hot CMF(ZEE A1 Ot),
2fs Saif lzhoi|lA 2egt ’MF MH|A~

0| X|S3HE Sall ZRte| oY, 284, MAY, fAd FHo =9 &HO| 7|ohE[1, CIX|H

* Ql7hgst
M7= Mt 2oto| 220 2 AFEAL ZEC|RFR!, UI/UX, VR, HCI(Human- Computer Interaction)Z0F0]|
QIZHS Al A| AR C|XIOI o458 &|H| 7} KIEHEI 2| 0{0F & 4

* 0[0f] 2= SMHIE X535t Mol 4 Vs 82 EMotu XY F2, AZLMIZ Halet= &0
HCH &0 FotobA M2 e 4 U= TR M40 X 53t 7|& A2 NAlsta Xt g

Xso| A& 25| U Ojaf7lx|9F 2 7|2 SHE ©
At s AAH HAStoRM SIS S S,
Q

5
Qlet ZE7IM R&D A7t E

H>
mn

£79l, HIcHH Af2|7t £|TA 2t CRtel 7|22 2 2=yt 2, ol= 7Sl Tixtel, 2lztsst,
LAY

HCI(IZtat 7| A| QIE{24 M), UX/UIZO| RS2t &

* b, IZh 4o B S 918t AtE Y TIevtEM RUTE XS5t CIXE RE HES fIF
ZM0| [0 R2| Af2|o| Chfet 20F= 0| &8 3 &Hif0| 7t 5E A2 2 ol



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

7

* FHBE| K5t Fol
A1 S BR8t 17| 2RI KA 714 519 S CIXIZ Hlofskz 2ztet, M sl X|satsto] o1zte] MR,
OIX|H, B, XA XSEHE SHHO R A1Zst0] £Lt orist 8 X0l HAE PEsH X R, HOIES &

=
S| SR E HIS BRI LFSH0] HZ& Mo HLS 720k} &

* M= |4 DBs}, SWEEHI =5}, Z21F3}, X[ S2{AES}, OIEE 571K AIY A= 74

ﬂJll:I

ApST Hy %é :gxﬂ “KI’QI _ftﬂ_
s oy
y ; o 3\
[ s 4SE ( MZ2 |
- il s s Ili—i{ %%I‘E?x ?']‘Z-I‘. )'! =
el 7 OXR EfAzgold AAEg y 28 L 7
e bl el

7= l=
: Tech

(212t0] =250 BE
HICHBISE, Bholefa AR, L)

- (LHEYY) Q17| SHHMAIN-SAH- QXX X&) & 7|aZ 22510, ZF A1Q] A|ARI0| &5t DXt 5t X
OISt £ 28X O = EAE # otL|2t lZtt 7|&0| BRGE HFLIZ0|ME Salf X|2l, &4, 23] CHA|o| 2522
SHSLAEE A

- (O[27IR]) QIZ+E Alo| QIZHRE T} QIN|2EH T HCI(QIZHD} 7|7 QIE{2iM)o| Z&kM BtEg 86tH= A
Ao EB 7|E9| 22X ZUSHAS 4T of 5| HEIH o 2 JiM5101 OJ2fALE] Estof Q17HS A9 7tk
713
- (MANE) X2, E, A3l ChA|Q| 4THAZ 7@ ETo|| 2 AFT | JHE, AdE 7 A, RO 2 2™ A7t
Z|H C|XE ESHAZH|0|M ME0| 7ts3tD OIE & X|A0| ZE FAHSI HSE ZO 2 O A

[0

50 | sh=iidrlegrtez|

FOILIME[E 17 ZAHE 4, 2020)



ISSUE2 FHHE| X552 CIXtel 7| & S&ut Ly

MME| AR HH, X, B, 74 (X153t 45 T2, 245, 28k, TH ]
KT
/ \ @) dolEfz
anz M%nagﬁm 4+ | ) il

| ) 2=x) 24z

* 7122] £t = Z0] Ofd
cigtat 7l2el 85

*BCl: Brain- Computer Interface
HCI : Human-ComputerInteraction
HRI : Human Robot interaction

QIzkz et Environment ¥ Task N Interface JIHIE*'E?;I

COGNITIVE CHARACTERISTICS
7|= Wb o =0 =
MACHINE A3he| W] | i
CHARACT‘FR!ST}CS
mansporeicy Tl ~u0j %[ = 7]

IR TER

Licertaity

Probability | T 7 ,qg] rdd
e Efast0|sHEr| =5
dringel gad ti
Hepda ol gmol2s Asizray [ smaemy )
PR Lnie sty s NzsiawE  ( domelmw )
olztuEal s apel sol X ou A= LT

(B CIRIZ D 2712 1ot FRITE| 54 X155} OILIMEIE 917 KA 24, 2020)

goe | A40|= Z7}Ee, 0|21 =9 A(Ergonomics)=
GA FHC R MAHA °|7%°—’f§ EHFﬁ 0 ArgSiC) QI7tg a2 217k 4 EAIEsh= AIARC = QI7He| LIX|H,
o
—_

Al
X, A, ArelH S4oi| Cieh 2ferH X|A12 M 835101 QlZte| £, 53 & 8IS Q70| MEst=E dUlst=

- 9lzbo] AIR], 91|, BZ0| FUHE|S 7451 291, 0| izknt 1 D= BSO| BAE HFHP| 2lst 7122
RI2H0} 7|7 SO A AlAHo| ot 2 22S T5t| Slsf mafao} st O1K 2918 Ta, BXH= A,
OIX|, B, KAl 2 72501 FUILE(S| @42 P2

- XISkt A BH20| KIE S22 217 Bl SIMS ollsit 7177t oAt ZES & 4 9iCts Ho| 7t 2 51Y

- QIZXS) HZET} AA R MZHslD XX =2 S ZH= 749

Korea Evaluation Institute of Industrial Technology | 51



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

- (R[SM2) At R 17], 2
A

S 7ot 88 M 220 Y2sts SEHeR Xsst 2 F =22 [2E 3t
Z0| 27/t UCt HE2 A0 fhet

=
=
ZRotE SEI(IX], B AS)=E 2

(ADIERIE) ADIERIZSAFTICOIA SR CIX|a], AARFRLIER, AR RISHO| S 25 A0E
3oz 125t0] YoI3t

|
=
HU
HL
rr
re
-IP>
0§
@
(@)
o0
=
Q
o
N
2
S>3

0 Leve15 Connected
! Custo“ﬂmd Enterprize
Leveld o
Optimized
3 Cloud/Edc
Gonel “Data
1= K|S (A]) ; Al'labmed Analysis
10| | Bigdata) Level2
Measured
AFZQIE|tl(foT) ; 6 Levell
e Identified
S22 EHFE, 2HY °|E| % dM, FHEFE 5 B SAURT| Y ADEHERASTD AS
ER S EESETE (N, SR hittp:fwenepneced krfnews)'amcle\a‘[au heml7idmo=108332
(BX CIXE 72 FT2 2ot RHYUE S XIS3 O|LIMEIE A7 ZAFEA, 2020)

FOILIME[E 17t ZAHE A, 2020)

52 | BhAll|SEy|aalel



ISSUE2 FHHE| X552 CIXtel 7| & S&ut Ly

'rr—\

* HHE X|53te| Xsat tHA|

@ K| @(Z18, Support) : SIX

H
N EA| HolEf At st e

Y (@R, Extend) : IZHoA 71=( 1A 2R, 21SXs =
15|10 AFEAL IR S O5H5H0 YLHSH HO[H E 71 28X 2 4510 FE5t= B

* Human Augmentation : X|Zts3, QIX|53, A1

Y3HER{E, Reinforce) : 21742 X|Zt5ta, H2f5l0 HFSshs LMl RIS 7122 Sl EZ R Zsh et 4= A =of
SHAIE S =51 SH0|ER|=EX* MU Z H0[H 2Mo 2 0|5 R d5S &y & =+ A AS27H 0| K| = EA|

SI2 QIZh-7|A1Q] 2o = 20301 QHofl AtRFe| Skl 7t

>
u
il
>
Mo
N
10
4o
Ol
3
re
My
T}
~
or
p
_O'I_l
rr
ro
)
10
N
~
I
~
A
rS

SERES VIO = BV oAt Zgfet Al15HE %‘DM—!(DIEHE—W {01 H=24 Ray Kurzweil)

@ CHA| (X, Replacement) : S HAHO|Lt 2t40l| A QIZHS R3] CHR|SHE A= 17t S OfL|2t 2|t

o O™

23 H 2 SEE SHERAQIEA, E5H ) A8 = s oM &7t Folk(0f o F2 FHolH X|S5eht

A== A

* Global Trends 2030 : Alternative Worlds, X|&&Q1 gb4 7|& 9| W2 HFH(Super-Human) S&

H=2Z

* AI100 AE, 2030 QISAIS0] 12t =& S S SIALE LHASH0I RUS Y Are]

Korea Evaluation Institute of Industrial Technology | 53



KEIT PD

Issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

* HHE X538 F27|=
- FULE XS5t FHBE WA, AR, S, XAt X ssh(X|gl, &, 28t x| d2tetAE S
Of2fl 2F ZH0] 1671 EHAE L8 S L 25101 MIAIR
* RYTLE FP AHE 7S E0| YHHO 2 NASIA| o |of AHZ CHE £ QIS
| 1. B X553 F27|s 27 |
=% ST H& 7158t CIXIRI(GAl)
X[ A2, Q1AL ZEEA, HIofE HE XMz, FLHADRRL ZEHOIXR! UX/UITIXI!
HEBLIEY, JY, 2etd, HHI2E 5 OjZHAL|XIO!
_ 12 H XS RREE M Anf
spp | OEECL ARG, o2 ==, 2 OIE2HM CIXfel MH|AL|XFQ!
S= _ —
23t G, YEELEZ, 22|, 489, GUI, 2&, UX/UICIXIR! JLA2{|0[E[HT X}
° ALY, X2 SETe HIEE X2, MEH0 & | H- 245 olEfHo0|A
oixdl | FE oS -
X | AHEE QM St AFE 5 FLIHACIRIR! AH|AL[XTR!
A S MM, ST MO, HEAE, AITIs S | 2R, Ho|EA, 0ISXIS, HIE0lH
IR =
L= ) W25 7 |=85h EI0|0|E] o= BM ~
X|'59_|- Its )\oEﬁﬁ o8H, 1 = o™, =2 olzxls Fo EOE HIo| O3t A
OEI' Al_l_-”&! ZEE‘F' AHA ,|—|'£I:E'I|:|i§x|, HI‘O|9L’|ﬁ% EA, o |o |:| ‘“ | ‘I f |9 =—
Oidl | A2, QM2 A%/ SUBIE|C[RRRL MK St
OIAl HIZH| AXH S5HI0| QM2 )
g | s e 5e o 2X1ZsIC|xol CIXfOl AX
sixp | MIZ7|=, ik 2| REMICHEEER] o7, CIAECIRR!, 2E MH|ATAR!
S ol e, e e s N T SEYES
=L T -
23t HIZ7|&, AlZ201d, AIZ K| SHH=A| QIZX|s, XU A LlATHStet,
° SWEE7|s, AN, ZHHI0|QE2AE S X&7Hs8t
ol | oA, ClAZ2|0], A% S AATtst E2, [oT7H, XHMICHE A 2|0
xS et -lekd, MR X], 7| /st CMFCIXIQ!, RSB AT S,
e NESE RS INE=SEINY
= 7|StHs}, QA A HIA|, ELIEE, C .
s | T8 oz AlAE = ° =2 01Zx|s, S24RC X7 HSHTI!
ipaRs o= se
X3t HX|ES A|AEI 291 O|ASIEIA TV |S
- o HNES I E8 OISR EII2 | iR vlolowA, Aattsis ADERE
43t | O, ME7|s, 287|871t JagY, AT LA ' ‘ '
S ECES e
oidl | TR oUs -

54 | SheMrlegrIelH

(EX LA 72 £ 2let FUHLE SY XS5} 0|LIME[2 217 ZAFE Y, 2020, M)



ISSUE2 FHHE| X552 CIXtel 7| & S&ut Ly

2. 2UH-9| AR S8 X Y Y 4

* TLHQ| AY S8
ool B2, =-HFE QBN 7| Lt 2AE JdEsPH s 7|E MEX 20 M T oIX] R Y 53
2 29| 7|z WEO0| Y= AEXIO R T QARG K20 FUS L AR 22 H 7L & E Eli= FA

|
on
i)

SFAS

- SWR EH|7|7|ot S8 23S EHZ MSEl= MH|A7FFER|N, QP ZEH XHHC 29| Q17hS ffah TIAte!
7

[}
S

B
|= 7H&0[ O|F 0

(EX : https://digileaders.com/6-ways-virtual-reality-could-transform-the-lives-of-disabled-people/)

| 28 5. Z237| ®=(P=, CIXIE2H) |

(& : (38 6) http://atoun.co.jp/powered-wear, ( m 7) https: //openb\onlcs com/)

| 22 6. 22ARIR THIYO | | 221 7.3DZRI O 4%, QEH0|24A) |

Korea Evaluation Institute of Industrial Technology | 55



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

- 2ol Z2, XYiel 84T OIS 9lst XIR 71£ 50| 212 01X D T, ABX FF CIxtelS Hgstol
el &Y MEIAS HB3Hs 7120] SH3HD YIS, Ol VR/ARS B83H01 QP T A0 282 £07]

- 55|, a7 s UGy 7E S HE5H0] e Lo HF - MH|ALIRIRIZHE O] O|ROIX| 1 AU

(B 7*7|*F A}O*Xf§E1|O|I| ME-ARI|AF S 218)

@ MZ=4Lk EA0IN XI55t 28

- 5|EfX|(Hitachi) AIZ 0|835101 BIH|0|E 2t =SAte| Y F FEIZ BA5t0] Al 7|22 27 YRl M8 A1t 8%2
MARA THAM

- X|HA(Siemens) 3D Z2IE 20| AIE Sdf| QA AE L &R5I0{ 272 A|

O[L{AIOF A$I%|(Inertia Switch) 2 XISt M XS S5 221 FVi0| Helo2 SLIMA 2REA 42E
5125510 9 7 9015t HA0| THs
- o] Aallole] 719 mH(Kone)= CIX|Z ZE S PE510] SRt} SR HH2I|ME ZHEHst m et
A58 B8 oniEZS eHoz AN

@ HIE X MHIA M7oIA RSat &

- L{ol7|(Nike) 2] ZEY0IS o HBO| Z=} AT FNBISHI TS T2 EELRIOL DHS

3D ZRIE 2 HIZt5t0 23, 2{70| Cixjol2 Ot Ti7iR| 1 A0S 2 HHE st HIE L Ms|A 47
TR0 ZE S Al VIS BB AR

|u10|-

o

17t =gt WEI|He 2 MxyE HAY M= TojA5

- 2fAH|7tA MH=(Las Vegas Sands Corp.)& ALESH0] FHX| = AFC| T [A| HIR| =7t CHsHA| HE E
DAS HEst1 0|5 Soff RS £Xst HHIIE #HZ0] I 0l2 H&HE DLIER-sHn 2| 2> CIXjQl AZof
grgt

56 | BhAlel|SEyIaalel



ISSUE2 FHHE| XS5kl Cixtel 7|& S8t it

- AU M= AIE Sall 2HetXtet ofAb= HIF NRITIR| YR0f FE5H0] etxtel 43 HMsh=H Ht

- B3 @A(Berg Health) AIE 83510 &AF HIO[HE 2415t 2K =2 2H, EAF K| == HE Y A7 2|

28 X=H 0 SYH2 2 HEY IS EE 2

AAILHE] OFE HRl(Cincinnati Children’s Hospital) 2tXt2| 24k A& OIS 2Ot & of| Fot7| 2l Hilz{ds

S o2

A8 AREI2 AIE S5l 60% Y= 3R {83 72% 7K E0{S 2| AX}H &

QHZ=Z(Johnson & Johnson)2 2Lt A&5| o1 BASH 4 QIE SR IBMO| SH& Watsons &3, A19F 7

- =N
— —
HOIA TIRE| AIZHS ot
- 012 ZEAKFord)®| QUEEIOJHE AJAR A3 (Sync) 40| AAHOIMHIA 150 Bet, Be, Mt 4+ 52

Xt M 2L E{SHE AH|A HIS At

* L AlFe MY
- 7|z HEE YR X5zl 7 Y2717 A EBEE E 5 W Elbth= 22 0|2 8510
St 20t HQl A2 S RKlekstt] QIS X REYO| LAl 71X|7t HLt eFeE 4= U= 71317} BOoHE = AS

>
m|o|-
g
o
T
ro
~
o>
1
A
oo
0
o
H0
o
rE
ﬂ
Hu
o
0ot

- FZ=, MH|A Aredof 7|

Korea Evaluation Institute of Industrial Technology | 57



'KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

3. 2L-2| R&D 7|27t =3t Y 4
* Q| TR R&D 7|&/Yt S&F

| 22,512 =S Y X532 R&D At |

= LHE

o HTHAIEY A S floll "HEV|ST2HHTS) 202040006), (10), (14) HHE
e ‘Industrie 4.0 S8l 88 84S =0|11, M=o DjzHAH= &te

o |CT AT} B6tS M2X &2 ‘Action PlanT MZXY 27| 2EY 1=

o HZ7|s SHE S EE X SS S MNEHL UM HE TS S =R

o "5{0[E|2 712§ 2025,(18) 2

« A|BIZIOIE S5 ASI2H| SHZ 2

« X755 27 LS FIst ol{x], 7S usihS
o SERAA|CH RIA7HSE 712 JHE T X|A0| AESIot Ao 2l SiAlAfe 271

el

o 4} ARSI 7&(loT, BIHIOIE], Al 22 5)2
[S|2XIE AT 224 Society 5.0016)S &8

(S ETeSISERIRENIE PN
A

[ [

82 CIXIE OJO|AH Z2HE(16) T
o WV|s et SakEEhE R4, 7|&, Zo| XIHAHE 22s} H|o|Efet 7
o I7HEE, BHE, SETA, AIEEY, 24, A4 A0 2o[x B, 0[N 8, 028, ¢T7I8
T3, 8L 22t S, Ex2)) 7SS HIolEE
o FASLEH H2H(13)S Sat HxY £&5 ?/et RAD XY
o A¥I= Ao EolLt &g
o MAH 7122 [XIE ?feh 28X

ne
rht
>
A
=

ﬁ__,_
[y

T

[ ] [ ]
o m
E'm <
=F
Qe m
o Q'
ge
A
2
2
M o
PA 0¥ N
oY Eﬁ g@
>~ ?;I ogl
ro L oy
o U o34
4o d0
o 1o F_ﬁ
ﬂll-> ﬂ _|9|_|
G >
m s
i
FUEE Q_E,
>
ol
ﬂ
>
[>
[
HU
T

ol
A
oo
0=
oln
o
pal
o
ol
rr
0
Y
™
ro A
pal
o
l_?ﬂ
A
i
>
=

S58, B3y, B8L
o OjeH 217t ZHE B o
o W, 43, 78 158 22 AAHS

» TRI=0| MelobHsizirie; AlgioR 2ERe| 22 S8 2 7|5 ofg Yt
1)

J
= N
>~
&
Hu
[El

oy Hu

or M

|-0|| —_—

_ |IO

= o
s}
Hu
1o
=t
P
0%
-
Of
oA
(=]
0%
=2
Rl

40
o

o M| A0 AT 2 A oS O|2SIE IS RN Horizon 2020 T2

o I3 2026, A4BLUE, FACTORY2FIT, HuMan, INCLUSIVE, MANUWORK

o OFF Gl HOKS Zhs} 01N Hoy Mt skALS 2[5 O2HS 3%

e 3D FUBAI|2S S5t s T2 I L VR/ARV &2 25 ZTZ EEIR] Al

58 | sheMrlegrielH



0

ISSUE2 FHHE| X552 CIXtel 7| & S&ut Ly

75 =
o STA|Z 2025 (MIC2025) (15)
o XE 222 A2 9513010 A7 1| HIA|
co |+ U AOIS S5 BIB0% Moizsl MEUls ADIE R, SUBs, HEHEE, WIKEK
© 77| |, AT, HIO|QOIFE, 57174 51 FH|, Mok, 252 HxY S
« 100H A M! 237} =012 DlefHzpiieioR S4sl0f Hxel 2
« Hslol MOISIE RO R SEsin] A9l 7IE A2 skt T2t
- 39l F2 F7hE At 71E HIZYU| ZW2IS M2fet0] CIXIZ EMATO0|M0| HE| R0]t lom KB
S0l AL THEQI JHeto| Extol HAS T, 917 U M S MXYO| ANl TE8HE KIS
- 0| A HO{Lt HIX 7|S S TXI T YU HE RO Yol s ROR Tl OIS H, 38, 18, X FH
So| BaHo R thgstol iAo R XIS sz 93 5 BRI Jix|a

Real Augmented Augmented Virtual
Reality (AR) Virtuality (AV) Environmant

(EX 1 (38 11,12) Virtuality continuum for production verification workshops following Milgram and Kishino)

[ —

| 38 1. MR 7ty ed s Sot di Y2 Xsdt | 22012 S X2 A AR
X

Korea Evaluation Institute of Industrial Technology | 59



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

(ZX : The Sea-ice Analyzer Concept, The Intelligent Towmg Concept (2013 Rolls-Royce plc)

| 28 14, EIZtE, D[2HIH 7127 2026 |

* 2L} R&D A+ =&

- 2HHO[EE ALE3H S 2RI =L HME-S2HEA SO €8%[0f 2 AL0|=22|0K(Size Korea)?t 72 BIEO0[E
S MY R iRl HEY 7 BH0[HE sl FHE QNEEE thah-dol 25

- GTGHEL|2, 2ftiztol =, AliF|
Ot EH S 1001 0| H|Z 2t AMfH Iﬁ7H%*

| 2215 TAUAINAE S8 AINFHE 24 | | 2121 16. GIOIE] 7|gt BHE FF MH|A A |

60 | at=ttedv sl



ISSUE2 FHHE| X552 CIXtel 7| & S&ut Ly

FU 2ol HERA

LUES L]

neiset oy

_ Fe =ojolg
rmmm——m oSS S : BoE
. EECETE
O] &
| EEETW 5T
\EEETE

g ’1 - M EzmojMe| R M 2E
’ahn“msu? 24 1 MY 4R E 32 —

i%iri-?mi!ﬂ L] MERRRGRY
HOIE W . ¥

(X CXE 7E

Korea Evaluation Institute of Industrial Technology | 61



'KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

- RHUE X|S3k2| 507 At E B Fot0] 27t XS5} 7|&2| A0 K 47IKIE F2510] 27E
o F I HIEH =2 28 A H|0|H SYEY HY/AHY 7S )
o S :CIO|EE 288t H& MY HF-MH|A

Il SW 2 ZHH|7|7] 7|HE AF(2 2, Al, DL, ML, SW =2 124)

O ouRETSS @ dAEAiss @ muEsd  BIHESE

DATA ZE (&)
.
ih -

bl
200 WEHEX /OIS

Eovck [ QIS

3. Eoun | WS

 DATAZE

Br EES 2T CDBIEDEDAE )

ELRENELEES

o
ro
o

HTiE| =

[ |

0=

XS5 O|LIMEIE A7 ZAFZEA], 2020, XH2IE)

9

| 38 19. CIXtQl X S8t At Rt 27 |

62 | =t IEEI Rl



ISSUE2 FHHE| X552 CIXtel 7| & S&ut Ly

* FUHE x| 5310 C|xfel 5

278

- HCI (Human-computer interaction) 7|8F A0E C|XIQI 7|& - HCI 7|&7[RIQ &2 QI7tE S22 5h ADIE
ZUCIXFRIS] MM H|0] 7|£0Lf, Qo] ME|dS ZF H0|HS2 &8s CIXtV e 88

=i

- AHEAL ZELIXIQI CIO|E 5 J Hgt 7|5 - ALEXIQE ArEAIZE = ATHe| ZEIAE J]8E ALEX} 00| HE 2}
AHEXFS 74| QIE{=HM ZIst 2t R oot 2hH QB M CIXtel i S H|O|H Hgt 2= 7|5
- A Y| QB2 3Dl 7 THEY  ALBAIRE AFEAITE = M| ARMAE T[HE ALEX} Of0]ME L}
AHEXFS 42| QIE{=HM Zist 2t 2 oot 2 QIE=iM Xl JHE Y H|O|H et 15 7|5
| 3. FHHE XS5 CIXIQl 7| &2 REE TR 7|2 27 |
T2 7|& (GlAl)
o =|I}X|0{(BCI-Brain Computer Interface)
A YE o UBESIM7|&
@837 o QIR 225 M - ADFERHE /X
o 2J0i2{E AMME| X[ 7|1E
. Smart Glasses : QIX|/2AE
(QIX| BFAH * f JEER)
) g « B[ 3D Fj0f2t, 4D 88 7|2
(QUX|H/IHA) o 25 E7H0I0A/2E 7|2
Xs3t :
o k| F2E5IX|(NeuroBridge)
olofaiE 25 - 25 Al
ey ORGSR AE CH B
(Z:DFOH%%) ° o—||_—|7|§- I|'7|E B
e Smart Glasses : A|/258
o OHHIENY 2R 7|
XA 559 o FH QIEH|OIA 7|
CSI=E)) o AR UES QIZE|O|HE AAH 7|&
XAl et8d o OIZX|5 7|Et3D 2EIX MY 7|&
(KAl (M= A4h o FRT|Z AEE0IM 7=
XSt XA 2t o X5y 2R Y 0IEXs
(QFH oile o HIO|QL] 2|3 Z2]0|A HY A|AH T|&
Q& QK| o K53 M|, RRAZMAIAR 7=
(22l Xt58h) o ADME X4t 7|&
=) e zlsk o OIMBIEIA GIAT HE J7|&
EI;PO_E (RIE7HSSHALE) | o Matetd RelioIXt 22| 7=
5174 KO3 o SH OIE{H|0|A 7|5
oo oS . |:HL_—_|E|:|.O|)\|7|A
(H“:HD Hl,g) = =2 7=
-=° o MUY SEHIM V|
= 7la0ANel B2, 2o LSt 7 |s0l 28 H U2

Korea Evaluation Institute of Industrial Technology | 63



'KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

| 2 4. FHHYE] X|S3te| CIRIR! 7|&(2h) |

227)a 22 Ho|
otmolapis | ARIEE ST ST A COlE! 24 W A, 2 Cixiel 4
TECNAMALS  qex oper uzmetolofel 21gt stz mR OB Cixjel
ANMEEIHMS B8 | AIMETI|HS 85100 AH|xt] BUYS 0|8F FOES
SUHAARI I | B TR U B IS S5 YSHHE TS 4 Qe A7 o
87 7l Cixfel 7] 7H
_ XFA0{o| C|AZR|0|7} 7H=aH 7| AH|O{LE AHAF SHAFE O
iotof motnt 20 g | NP1 CISERIOTH hsio SioiLt s, 3 02
OHZ5t0] FoE Qe 7|s
OIRIE) | o
) | TRUSITIEOM | oRIol 3y WS JleE Jhellol Hgslof cietet 2EX A
o Thafeial Hg 227ts ol chist CIxiol 7] et
L
Afzto] gstiat X} BE2 D5t OfEEA CIXIOl Q404 242 B25l0] T
OfmEA 94 7|4 RIE MHIA0 S 7|2
QUM IO @4 | BUBE(Human Factor)S D2{st 7 BE % CIRI! 7|4 JH
Jle #E 7120l #8154 A5 714 e
HIGJOJE], Al 59| 7|2S J[¢toE ot olEfale S5t E|Rg
M IO 4F | o2t CloE| EISTt a55tT 012 XIBXOR O[S ~FstE
Jle(@REANT HIEIQ Dfo|e| 28)
remECmerle | LEE AHIAIL LSS OMEEY 2 Pl SEad 5 21
412 75 2 Cixjel M7 7] et
HOE 4% X2 S 25 | MBAHIA S0 SHS moteln IZA|S 7|22 HRB5i0f A
AR 7| S| 0H= Sl G4 BMS RTaHs T1a
ChA2 CIO[EIE SHsi0] OIBXS DYUS TE5HD Ol &85/0]
NESHS 7t QIMJOIL} ZFo| HEEE MLt HE OIDA|s BaEI|eE
RN TP et 94 71250| S Melo| 2HNS £1 o] ofl Cist
12 TH=A BHA 7|2
(XVL!E) ES 7|'o gh:i 7|E
rlsst 02 ZHDHUS HEoZ Cixjel TN 2E NE| NS
20718t Zaia xH U 053 4 9D, HES| OUS MARAIS S5 /2| Rz
CIxfel 7] 4 9lo0], HE x| st 24T IIEES 207 I3t AT
UX(user experience) A7 2 X3
SEAE ORIl | KIOI0| %2 7|HOR REE REAE Jjute| LRl ZREE)
EETENEPIPN RIS A 2 D K|l 7|2
AIZ12H3D TRl Al 718102 0f2f 0|0[xIS2 083101 3D LIXIY! PHUS XiE02
EEPURPIPS RCTRPIPN

64 | =AY IEHIREIR



ISSUE2 FHHE XS5l TRl 7|&S

o [BL= NMYe )
2R 27 "ol
3DCIRO] B BRT|A A& MAME 3D CIXRRl ZHES AEXIIt Yots YR HHsh=
. 7l
G = I ON S B M HCXd SJAFEH o2 3 HEE o 2 IS 22 7|8
oY &5 CIXFR! HA @Rio] 7ksst =0 3 X[ MH|A T1&
N R B
=5 CIXtol M7 Hjo|E =7} CIXfol AZEQ 0|2 &25t0
K|C>9—|' DElXI‘OH:‘”OlE‘I gE|x|'._| EID;| |-|_ :“ -” | -I DB :'?J-l' | I-I_ ——T‘” -IE Eool' :I
Aot 31 40| 7HsEHO|O[E gf =t T &
DFAM(Design For O3y 72 g4, 2872 g7, 94 & 7% 253t s Tl
Additive Manufacturing) Alotol| Cifst HQtof| e MIZf £2M2 X1|)\| Fo AM87Hsst A F
SW &4 et 3D Z2IEE Zyst A £|Mat X M X|of thgt 7 |= 7Ht”
@) Clo|e 3, etadE DR JuME| 7|59 Ho|Azfel A=t
i _ i oo . _
'ﬂ;; Held 78 etdRIX| 71 | AMBAL e 27 Y2|E, 24Xl 42 2 2F L2, ol ofst
< QIEf2M Q1A T|=
5. 2E 4
27 AR U TRt
* FHIE X535l ARl 7|2 S0l CHfst o = g 10 QK| Sixf 2tet CIXHel R&DAT 7HE 2 ZIE
£ QUX| 42 AEl
* H|CHEH ALS|7HE[HAM 2t TR 7| =0| Z7He 7L -ASHH, 0= QI7HS+lo| TRl Q1ZkSsE HCI(RIZFat 7|4
QIE{2H M), UX/UI 20k X| 5517t O|R0{ZICHH 22| Abs|o| Chefst 2oF2 2| 28 H &t0| 7HsE A 2 of abE

Korea Evaluation Institute of Industrial Technology | 65



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

1HXE 72 FT 2?8t fUHE S XIS3t O|LIME[E 937 ZRAF 24T, $i53, (2020), SF=CIATRITISH

2. “Human+Machine §H+0& AIACHO| HRE MEA A4S
2|5 Hojx

T ==

Z TolE|, MYA 22 (2019), SHHEH| =LA

3. TR EIC|O|E| L MENAIZH BRICE, MAS X

kel

YL HEXLE, 2018.10.30.

4.7 HICO[E 2 71Ol SEEY AH|AIC] ATt st dRAIE, 2019.11.28.

5. https://digileaders.com/6-ways-virtual-reality-could-transform-the-lives-of-disabled-people
6. https://atoun.co.jp/powered-wear

7. https://openbionics.com

66 | =t IEEI R



H<2 PD/KEIT

ol

| KK}

SUMMARY

24
24

” 27}

oK

a

A

4

2fol, R-Sxt

=
=

Hetidel v A, oA

8=

2 At

tol et 171

K AATES

Ql
=

2|LtEtol|l M=

la)

ol =7t

o

H

77 NAL

* 22H MET|Y

oln

37| 23t

CH|

=24

t71 012

)

* IHET Yol M &



SHA A E

gt Af
=

=2

.l

50| ®x| &

=

m|

t2|&QI(LIPF6)O| AFEE|D], TS HIQIE A4 2 PVDF U2XJHALE
o, 8 S == Chef

o

=l
A LY
)

Ul =
_A
o 0 =
L m %
i <0 o
[ Jo B.
= ~ =
1jo = m‘
2 oo d Ho
~ ol T ~
3 i o1
e M .mw 70
b K
m = IH —~ m%
L = B ujo H
=z — = o
2 -.. ] o T =
£ R ' o = Ko u
g p o — 6 RSB TR -
& Ko | 80 = o | = = Q0 I+ 2
o K = OF 0 < | ok < i) il o
w " By i W< = o R
a ~ I b ok | — i HE o
2 Klo © o il ~i Bl AN = B %
— i ) o3 1oy <MY O ol | © 0 — gy =
o o< o m_ﬁ R w M < 0T e
X owa 2 o ESE Sw HEoY
N I oH < H L|W = W oF Bl %._ ok T
- 7 ® ™ m Bl geE | s I=N L
— i - ~.H 52T M K52
(@) ___m._ = — Ul cTm g ey wo 7 & 31
Q. i o Ky TEX SHvzo S ™ pp 2=
DY 40— o Ly By BJATE
o T 2 Mg W GOY HF DINOD
oc S 5 © & LlmEe U kErE
2 s < T R HE | A T o o
Q o & e WO | MK | WK SR oo
U mﬂ Nl\_ =1 AA_ L] L) L] L] L] L] L] L] L] L] [ ]
Lll_ S
(7)) 2 30 I
(7)) K Ko 10 0o
J M._ < Q.wo _.Al._ = =
%.l_. oH __|g_= [ o <4 — Iy i
a)
L o T o« oo R o %0
P i) ol ol _._mo ._Ars T il =0 1o
— 0 KO ol for Il ~
X 3K A oy
T A__.___ M_ o 3 ot
— 1 3! R
E N < @
N * *

597t

FAIERIZA 24 23H0EHC2FE),

o

air filter S0 &2

it

N

PN
SHEZM E47 0| TERIIALE

PVDFAH 24102}

=
[=)

—

[

7171, &t

|.

o

P X 332 o
=]

—

(=

H

- EH R0l
L|

-

* 2aaME e ST, 2|E OIRFHAL EfGS



ISSUE3 Lj 22548t Al &

oo

o7 BN Htstst AR glo| TN
* 24074 DEXHE G515t EMO| FHOLE BHER|, CIAZ (0], O|R}HX], E{FTX|, AR K|, 24N S Z717|8t
et gl ojfated sAl Ax2 B
* Ea AT AIES XSS on, 22Y M| SA0E 22 JHX| A (BVC) 1%
- 20204 7|& MAA|ZES 23391 224, 2028 32391 B2 Q1H R 4.2% MEH Mgt
- 22 ME7|0| 7|2® 29| X5t FEIoZ IHESEHZ GVCE Fatst /0] MEL 7|2l A|ZHEIQI0|
o2z
* EAAKE 20199 ZUEQ 517ME S 500ME(96.6%)2 £, 2U7|&E ZU AIFREE o 4X2210|04, 3.8% ¢
(95.1%)2 3llQ| #=Qlof o|=5tn AS
* LY 2ASIEMEY 7[HH0| F|ofeto] CiE 2 YR, R, 0|2 SCE2RH Axe £0) 2&stl 1, U= ATE
7t S50 EEC R &5t 1=
* SIRf MEIZato| 7|&Xt0l= 3, 7| ZHH2 MH stH +E2 2 8ixf 24 AT XAIZFES 3.4% =00 IX]
ol
Py N=1]
* 29| TEX|AFE (Value-Chain)2 7| 2R » SZH/THEFA - Al - 2802 o1 1 QIS
- JIXIAFEE MO M LY Aot XE2I0|M XIS AIZS B2 2 R7|84815t0| 7| 2/ E 7tACI TFE, VDFO|
0|% HFP, PFA, CTFE, VF, HFPQ SO 2 tHA| & &tcH7t LR st

Korea Evaluation Institute of Industrial Technology | 69



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

( 2aguga 1( ] A gs ]
Y '*PEHFI*"ElDE tﬁ:%!iulﬂ-,
]
=— PR A
[mo q:Hc:3 51
o CFER Eemeg Soan sEA
m SELLGEE -+ Eﬂcgﬁ’}% — :mi:éyj‘—gﬂxi ﬂ"q";ﬁ"-ﬂ,f s%m,
e b el Ol
[CaFsl - [HCFC) H [TFE, VDA
Sy ] £ I i
W
+ FAE A,
gz e 8
ﬁ e g2
H; =
;- : FIEE | TR 75 T9A
7| s
_ illnini (Cber] saz e el AT
teh
l I .L,r?}—‘-'g"_q‘ LA} | weramey pEme wzs
ooy soil=
I 7= eS| mantsny I BBk g IpEs o Ll ey e v T ﬁto"ﬂ:fs—niﬂf%
bt rrt SIRNaaET nemwaER  WASYTRA/MEsuEE A S

| 38 2. s 22UL HMZASE |

c 3 g 24 tlax afst MY
=
o

CEZ2 2QU|Y B YR H 27N SA9
Q= DuPonte| 82 TES)

FRI(2F 4548¢

=)ol M7 500t 712! DuPont, Arkema, Daikin, Solvay

AL SAXISHE flet 22 TEYUHE HSH F(Arkema?)

i



ISSUE3 =i

| E2 S HZE7 |G s 1]

o ok 100 -
T o =< X0 Wo
A L B R0
o 4 T ol Of < B
X o i HWHW g
B0 T W of H<o X%
Ho B xo < s B E | M
o= o o wﬁ Wil o | T ol
moml | o T suS | Hop
% A_E S N AM M Ho 9 ME IS
S S =) RO | s
N 5 Bg owm g
I o1 T <0 o | <F ™ Hu o =z
~ =3 o o
g 88 8 g
oﬂ_- mm, ) = < o~
o~ h ~ —
=| o~ o o~ (ep) o
I = R
T ~ & 3 o o
I R N
E I T I
= TH TH T THY < <
of %< zo |zo<k T T
K 2ok ko
H
.qh O~ ~F Lo (ap) o
[ee] o~ (o) ~O Lo
& = < ® >
0
-
[@)] - © kV/ o _ N
I._AI o C o 2 (20NN (¢] o () K
M 5 38 & EEZ
o % @© @© © m @ o o o=
S =T < =
.- £
a1 h mw 2
N = bek]
Qa2 W

MIA

Top
71

57t

0 2= O S4te| 2|AL0|20f et 2tYQ
i 2[AFO]

O X+

%

=
=

§& S0l 2ls

74 A
= o

(Fluorite)2| =217t

At

f

OFU

AM SAI0] D2E(98%)

m}
—

f

2 X2|5

PAG10] =49 Hii== 7|&(8mg/L) 0I5

Mool 24 S0 2

- Sanyo= &%

25 90% 0l A=

=]
=

e 712 gostof

)

Mz

3

|Z=2f A|AHI0|0,

MIA =

=2
S

s

3
=

=4hHZ=of xh

Korea Evaluation Institute of Industrial Technology | 71



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

Fhaern Denslty: COpom

| Advanced Fluome Assergaan Srsten

TmEssREssATETAAT TS A T

: :
i .: ity mETadionn
E 1| Rew Watar
. Tank
:----1----1----o-'-'-lt-q-o-v'-"d"l l
Discharge fo
SEWAHE sysiem
| 22! 3. Y& Yashiro 32| 24t 2[AI0|E A|AH” [2] |
* S3IEHSteA
- S5IEIS A0 ALERFE HEHEE ZE2|Z21 - M(1989), 7I1ZZI7HEM(2016)01 [HE £4 AL 7 |YS2 THEE
U EVESES
cCHAIZEA 7|22 BE 7|Y0] YEstl oL SE/ sgs BH 2000 0| 2H 0fd 2071 0lstz A1 A

« ShE 2 == AL OF101 5381 2020~20229 5 Hit AQS AN 7|FQ R 20241 WAt FIIF M FX|
2029 E = 10%, 2045E7HX] 80% S H=H0f ot & e

72 | SEMTIEgrIe



ISSUE3 =Ll E45tst i &

| #3. 7|22 Mol| 2 Aol 2 EH |

A5= 81 A5=Z 182 A2
xg | 1Zr9jo 8RBy | OOC,0lE O ORfE, | eESREMR Lo Tottoh
o REASROIR) | IPIAEK0R) 53) o
7| '20~'22 HFC Bt At "24~"26 HFC ot Aidt 11-13 HFC oAt 1113 HFC Hrt Aot
Lo | AHIZ+HCFC AH[2E+ HCFC AH[2E+ HCFC AHB[EF+ HCFC
T Dl s lErgel 6% el 15% JlEgel 5%
=2 24 =z 28 10% &= 19 5% &= 20
0%IE |9 0%dE | 2| A%aE | 2% | 3%aE | B
8% amas | 3 owas W T0%ds | 0w 0%ds | 0w
T smza | w0 awas | w | awmzE | wu | aw%dd | u
%TE | 45| eSS | 47| 8%aE | 36| 8%aR | %
F22HRE SHEDILH V| S HE HA|
**28E O[T AS= T1E =710| 28 52 20 AHOIR0f 2t 7|2 g E 2Al

- CFC7tA M 222 2 5193t 2 3HEHA(HCFC)Z7H JHEE|0f A SO[Lt 201614 E] 4k-AL

e

oo
4
é

-CFCEPHC CE UiXISh= =23HESEIA(HFC)2F 2HE SN (PFC)7F THRIE|0 AR R QoL MEI= 7|S0|

R MAMCR HilE Y s QESLIIX

[4=(0DP(0zone depletion potential))7t 02! NEX &= 3M2
Novec® HFE2f Dupont2| Vertrel® XE7t US

+ Vertrel® XE= 2¢140|H X7 2HSIX[=(GWP)7F 55| {2 HFO-243F d2¢Y, 3M2 X[F2H35HX| 5
(BWP)7} CHZ B2 247 AX| S0 HFE i

= Sumitomo 3M2 LOHA|, MY, X 52 S0 MEst 247 stetE ¥ 3 7600 HFE(Hydrofluoroether) &
ZHofstn QIS

U= LM EHOHE| D = HFE MIZC 2= 71 =2 HIFEQ1130°C2 M8 w3 7600 HFE = SIE T -98TC=2
AL 22 Q0| {2 PAHEHO| 247 oix||o|0], QEDID IXITHIE(O) X|#2Ltsix|2 7002 2 &

_F:'_I
B
Ral
ple
o
o
I
\d
o
o
|

cNAXC R 2 X AT AN Z L8 (Novec® 1230)0| AFRE| D Q12 QES
K| 2SR (GWP) = 1

- Y2st A5t EOHE thRISH | flet 22180|H, LEDfR|X|7} 001 K| 2 £tepK|7t 52 Asahi Klin AE-30002

Korea Evaluation Institute of Industrial Technology | 73



= _ K 3 0 L 75
8 ol S o = o K = o
K 9T o o ok - =
= <k oo _ 1S5 =3 &) o OH <Hu
= T I o e wh <k M ~
5 M duo 00 o kil — y 3 0
i Zr—y | LOE o g X0 ol 0l L - o
= w0 BEK T | g ulo 9 = o ol
T | o @ IOV < <12 o3 | =
< Tl Kk <ag Ix3 il M op Uk > _x
S o mmx__l__ MNE 3 m_/_xw_ﬁm o 5 o3 mm ~ 4
ol ) S — Ka - = o
s 2 Sl | TR R 0E20 = — mm ._.ml_ o= <0 ol
5 = OR xRl HL 3 o OF 5 Jo hil
K ok LE  RBlZ o0l © = w0 T % N ]
w gl Sy X == > <0 <0 K o
= = T30 | HIN= | 7 oF W o o o 4r = ol
. . E 5og8s B3
= = | 2 S S ¢+ XMo@ ®o
ol 2 © A Ki — K o
o = oF . - 5 ol H K = M op
% ol Rr © = ™~ = ® K KU <0 o3 w
w ) o YT o =]
=} T oF = Ho TrH =
& A= S e w EE oz T T o
5 D S & = _ N A B P
a K | N > .__nw_ OF mu = <0 __Io._ b
— = - X g N ® Mk N
o - < 20 OF oF =5 K
g 8 8 3 NS T R Ham B
< m_ i s P oK W o o oot 3
= Bk T T * = 8% 3 ]
[ ol BT ST T W S oK
(@] IR :._ ol SF T NEECIL
Q VR -7 B 2 3 oF ETIRE Ha =
== it R &R > i oD = o
e — nl = = = Kl <0 i ~
o =0 ny 8l R ur 2, T
c < o o ST
o . = 0% un = 30 m._.m o]=
o X S oy o= = 0 R
- o C [ © T L < o # OH
= M 52 Z2¢g = Sk x® D ~ 3w op
7)) = &5 8§ £ S e ww oy ® X
(7)) = =z < Mo K = a1 o3 X o0 W
-— — omE = LA_L_ SR Ea W
| il o hol T Rl
= o Ty | Beyitis iEcd
&! L 5 ! W M oF o Mg =23 Km
Q. A 5 A K KD o0 g W Ra
= e N S
— ol H oD 2ogn < D ol ok
T o3&l e L K _ K
S o T AR zux = oK T3
T~ < OE Mo
- < W2 .
— — i I
4 ’

F

[l

Aot
S

E
ol

[

[

At

b
|4-%l PTFE, FPA = PFA, FEP

3

o4,

O

F o712 271
H

By
—

Aol

[

[

t

(Dongyue)O| 30,000&/=, Zhonghao Chenguang0| 15,000&/

=
=

a

H7H| 2 THArE St
of HRIE XF2| H7HH = A8 1 US

CHH| |

b
b

He S

el
aof et

t

=2 PTFE 2 HZEY
Zhejiang Juhua?t 13,

=

cSE2 EANEXNSM PTFEE F2 £
=)



ISSUE3 =Ll E45tst i &

- Y& Asahi Glass= =27 7AHFet S22 HEa DEAE EdisiM 2422 345t= 2|A0[2
Jles &8st
LHEH M (T ZAREAR) T SA (AL B R N Z M2, AR S S0l A8ElE 240EAs 2 Al 25t
FESS $Ié.10| EX[ 240F 2[AtO|20] 0fE
glE 2202 E BT = YaklE 2474 E el E(CaF2)2 2 Tetsto] 24511 0] 22iE &2
ChA 22318 HES| e 2 Mol 8 E
Itad SE2 2|A0I2 SF UE0IM DA Hatet RPSHR Q15101 MK 2 2[AF0I20] 7h551H,
QU2 FTUMA Z2 22Y 2R 3 SH2 S HECR HE ECfAECR & Its
| 25 247 HHEH/22X FQRIE 71 s1g (1]
(Eh9] - ot ra(0f S ), (xI2l4)
Y oER  MEYE FoNE  opEY  Hgd =
FEP I4J5 2ATEXIS
Takuya ETFE, PTFE, - > .
AGC _ MW 1907 . 12540 | 53224 | EA| ARIES| B2 AR}
PrE P - ;_] [ ' ' _v — o o
Shimamura PFA E22115F x| x2 mE
Mark P ETFE, PTFE, E3 40| M2 EHZE
Comoors) 152015 | FEP,PFAAF, 6640 7000 B ME, 2AHE M
FFR, 2412 S ol 2T 5
Voconr g S0 KBS ARE A2
Poamay | 7959001 q99, Cerne | 22352 | 76484 | Heroflon @14, 2E 8%
Togawa EFEP, PCTFE, Abod E 552 R
o AtA0l| PTFE Stetz XIS
E—jﬁj——r
Al PTFE, FEP, Maere S7HAIZ
Top 4 ] 1981 PFA RIS sz 4s8008)
7|
Dyneon B.V.E i
s Mike FEP, PTFE, 2aARIS T,
Wi | romen 1902 | pry maqn | 32765 93516 Ho L No0 Kupkis ot
70gt A
PTFE, ECTFE, OB HE AHES L
G | lhamKadri| 1863 | PFAGMFA, | 12113 | 24500 = FMIA| ZH| ASZ0jA
2479 Algig 29E
S 2 OFA|OF X[ HH <
Zhang HESR=F 1=,
DV johong | 18 PTFE 2067 | 5876 | (iolgol mansxieizol
R-22 % R142b2| HZ0i| A}

Korea Evaluation Institute of Industrial Technology | 75



KEIT PD issue Report
PD ISSUE REPORT JUNE 2021 VOL 21-6

) =
THI
e
N
N
or
0x
m
om
é

- (B2 M2 TX|2) MR HX|Q| 0|2nEtato 2 (R HX|o| M5 £fR6H= AR 2 5|2|0f A= DupontO|
MEFZEXFO|L, 3M, Solvay S0| &2 SXHEQI 244 X 7L etz

=T

i&2r2 2= Dupont Nafion, Solvay Aquvion, Asahi Kase Aciplex, Asahi Glass Flemion

=
[
@
o
@
>
I'|I'
s

| 28 4 AZTXY MEEE 2]

- — Fuel Cell
Fluotinated - | Next Generation | | sfembrane for
Polymer Energy Source Green Car
Membrane
‘Eiri
du—r. [ |
iTa Mg
o
= Latent Market—
Y 200 billion/year
* =5650/m2 Membrane for
Elect h ical
L e rnceaie®t L 1 Chlor-Alkali
Process

50% Production of
Caustic Soda/Worldwide

76 | SRl |SE Al



ISSUE3 =L S45}5t 4]

st SUH Hz& 248t 274

- C|AZ2{0], 2lsf S ISt AL L[ I, ME7|YS2| A7t

i

25

o2

L= I

J
0jo

s CIAZH0] A% 7Y - = Merck, Y& Chisso 2 DIC(Dainippon Ink and Chemicals), 0= Kumar2t

Samulski IZ, Mitsubishi 12 S

+ O|SFEROF X A7|R : Bayer, Pfizer, GSK &

* Merck, Chisso, Dainippon Ink and Chemicals, Kumar, Samulski Z&, Mitsubishi 1& 0| ¢35t &25}0,
|

UM E S4HF A717[810] T35 gls dE

19
s
10
=
AN}
A
1B
:o'g
>
ol
d
S
|_

+ DAST(Dieyjylamino Sulfur Trifluoride)2| 274 O|F, 1980\ ZEE 4 gt 9f

ASH, TH| 2|%fZ & 5-15%E FAI

- 199090 =2 AR AENY Sets EH =Y2| Bayer?| Moxifloxacing & M0l A5,
5t0|Xt= Trovafloxacing 7HEot0] O|= TA0l| EAl5tLL, F=2| MeFS|ALRl AO|A E2IQH|EE Rufloxacing
EsteveAtZ5E| 20| M ASH0] 24| QA E S A85}6104 0|7 L =L HEN HH MEIES YMSIT JUS

c 2R YU HAPIER EAMES SIFAO A, 2K SR ol FE S H thAIH S 2 oFget
OSfZ2 S ?I5t0 2R olofE2 2= P& S7H oY

Korea Evaluation Institute of Industrial Technology | 77



KEIT PD issue Report

PD ISSUE REPORT JUNE 2021 VOL 21-6

| £ 6. 2287 A4S X F2 MZ2|AH3] |

HZE7 A HEY =Y (Bx)
Pfizer Lipitor Cholest, Trigly regulator (2f=X| =)
Forest Lab Lexapro Antidepress (322X
Astra Zeneca Crestor Cholest, Trigly regulator (2H=X|2x))
GlaxoSmithKline Advair Diskus Corticoids (S '=X|ZH])
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2020 2022 2024 2026 2028

- MZA Top Player 7|2l & ZEZ2(|R

+ 228 Top Player 7|¥E2 FHE 7|a 22E TES S510] 247 2 2E 202 HES it &

0| 27t TR0l o3z

| 3 11. 22 Top Player 7| ®Z Mapping(2018) [4] |

Company ptfll;;:aors elallltuo%?ars czlrub%rr?s Inorganic Others
Arkema S.A. ® ( { [ )
Daikin Industries, Ltd. o o (D) (D) {
DuPont de Nemours, Inc. (D)
Dongyue Group Co., Ltd. ® (D) ® (D) (D)
Halocarbon Products Corporation [ ] © © [ ]
Honeywell International Inc. [ ] [ ] [ ] (D)
Kureha Corporation { (D) (D)
Pelchem SOC Ltd. ® (D)
The 3M Company {
Solvay S.A. [ ] [ ] © ©
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