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Fl( 72 avus

1.

[

Ax} MHHE ACHel OE JIis

AFEQIH Yl (Internet of Things, [oT)

0 AEQIEWS AU JoR 7%, A, AHlL, Fa o] A

wo] A-AFE, AHR-ARR 7 HTAES ZFse BEE 714 49

- AFEE0] HUS WA s AdsE A¥e Holdo 1

AZolA] HldlolE}t 2AH T, /4SS 249 dolg B4L £
2o AdS AUsts A7 2

- 10T 71| A8E ABlolAE gAE BEDigial Biy) BH] o

PAAR BAAA 1t gEol FUA T AAZ 48 I Aoz

A,

- AYAIYS 10T 7I% A8o] 8ol HEE T SH, loT 7]&°]

= ]
AEE AGAIE 20259 7 ATt 0.2~0.5% =9 BAE THAE
=

- 28] FhAsiY WHRE oT 7|&o] ALEW @A) Ul oF 1%
Jlepe] dmdzol b5t delay AL AWF oF 5E
420 BAH 7S 5T A0 AYH(GEQL12), HRR2016).

* 2011~20259 7]1ZF B¢ F 6609 D (¢ 71F F2)Y AAH A FE

1) Mckinsey(2013, p.55) &%
2) GE(2012, p.4), ¥&=(2016, p.6) =

2
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(B 1) H3 09| loT HE W I x|

0j2h o4 A2 XE #e) R EE
- MA HEAH]D 27,000~ | - AHIRER] 20~50%7t Als™ | - EUeR 2~4% T
31,000TWh =N =l . FBIAH| 1~2% X2t
- Y AiE 20009 FH | - MHYQ 20~50%7t WME | - ADEDEE Sot 28 FAl
AR A 3,000%=2 | Sof 2UHEY HIE 2d, WAL =2
- HRYICI 50M00%/t ADEDE | (& 0.2~0.5Z% 28 7HX])

ZA8: AE: Mckinsey(2013, p.55), Bzb=(2016, p.7) A&

O dlglole A (Big Data Analysis)

o 4} AYHY Aol BE ABEo] HZ AAHoel YEUIES FY
SHeA ouA Qakaldd BAE Ws 4Rt 249 gow
A, oleigt vlElolEl “4v, 3E°9] S40] (A AXEC016)H)
AR %7}6& glole 5% (Volume), AAITtoE HGEE

dolee] 47, M2 8 ol&(Velociy), BB/AHER/MAE 5o

_1A<vaﬂety>, A 5 24 2 uzYAs md fUe £

lm

- 3E : Hlojg £45 8t oflUA] EEnergy), A2 TR AlARITC]
goly g 5l EF(Exchange), HHOlHE &&<e T Y2
A=A M| 29] AlS(Empathy)

O 43 AYYY A 2dZ AFxe] HANRIS AMEE, A=

GIS, AntEN|E, XEokd Y 52 245 o= Hl-83f dlo|87h
FHEL U=

3) Zhou et al(2016, p.217), ©]73<! - A& (2016, pp.37~38) 3
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(& 2) Hl4x| Lcijo[E{] && FOF

0|22732|E, MMYUUA| | & 20 Hesl, ETEH9] Sty e, gefoh AT

LHHO| 2=H & Of

- -
22% HfHXrQue SE N, M +Lue] dot 28X OUHAAAY 24
|

|
25 279 9(2017), p.13; ©]4% « A E(2016), p41e E WL AAL

O JASAS(AD

O 42t AFE At ATAS(ADS] AT AT

- AT HHlolE, AEUHY 2 9F0] Ax sdHEA HAE
SHE =00 gl Se 719ES] ARel B S1E A(E71(2016).5)

- YA Zopoll AFAEel AHEE BF sEHH 89 FEIG
3l

AAzkoR FREWA 2 e e HA ouAAad 7% @

- 59 A9 AAIZE gefs golotA ey p2p AHAH Al

Yoig #E9l a&idS Altsket Y2 H9Y Ao= HA

4y A= A2016, p.13) F=x
5) ¥H471(2016, p.1) F=

4 Hx 0|4mo|m 19-09



O E5AQ1Block Cahin) 71&

O

EEANS ST ARE Ve 80l g, HEHZAL

da=E A FoxEo] TAE AHE TR HIohke AadHeR

7891 (47471(2016))

olgfFt B4 95 EEAlE "BAYYoRE B 4 glow,
2249 AxEAL 54 357170 By g 2 FEugo]
A gastag ARuge] g714 Azo] 75

JEase] ddd Folsel 28] AR50l g AL
UTIE HOF PHoR FoRs Zto] FHILE 5 ARATE

22 AXPS FAT S 98

0 47 PP Ae] RGN BEAA 7

SEHQ 7jute] B4k ARgalo] Aol £UY B AAAH
A EAEL v ouA mzsuol o

ofN
=
>

o
18
ek
rlo
W

AR EoF EFAIA A& A : p2P AHAY, VA 4 A

> oA golg &8, ovAl &, gAHAt A 5

HLRIZRTY B



[ 1] HX] ZofoMel SEXQ T Al

i

Hegs ey

SZHATA Node

[ Confroller I Usor LF

—  PHF Blockehain® §

Oparating System

Blockchain Private Network

LTI AL Node
| Controlir Usor IF
[ S| Blockchain® i
Dpérating System -
Lan e RO Node |
| wes | 23l |
e EE T
A7 Folu|2YU 28 H(2017), 3 L((2018) A&
(E 3) ofi{X] 20t SEX21 K L Ak
T QUIE NE |
b He Mol 7t mMAo b=S Bl:lrooklynE MICFO;grld PPrOJect
NERE! 50/1 Eois M o @l=), _nerQO(sﬂ?),. ower
Ledger(&%), SolarCoin(0|=)
M7|IKsA =M M7|Ix 58 2 A Al M2 | Slock.it&RWE(SY
e 2 HIE HZ Sat 7| Energo(5=)
SEAI0  olH4X| HI0|HE
HYX| 4oy &2 298020 M2 H|ELA | Grid Singularity(@AE2|0})
28 5
R X7t ZQst TH==20) Bankymoon(&0t3),
LITGAMOLHX| AH| SR M-PAYG(HIONS)
EIAHHES AN} 2t ERARFA i
ELAKIAL 42 = H_g _1 ARt 2 AR IBM &  Smart  Blockehain
el Edst Lab(Z5=)

2

6

: $A9(2018), p.10

A O|#+I0[H 19-09



2. ofi?| Q=2 MY Fe¥

O "=r9] 43 At &4 33 9 A=

O FHZ vx AxdAlE T=I 5L AM =4 AHshaA FAHo]
Z (@)

RSl A ARl AATE AN Fe.

- olof we}t nj=r ZE= 20119 AMP(Advanced Manufacturing Partnership)

AR} 2013W AMP 2.0 F& 52 FA5AA Ax7E B R&D
9 EAE A8 AxAA 1 dY BRE B Az 4%

=~ (e}
592 Bust gH, Az n8HE A 4% 5 Ewd

E 4) AMP, AMP 2.0 H& Qo

AMP(2011) AMP 2.0(2013)
L b AR AT HEY R AE | Wb A AT HEY M 4
A Tl DR O SR S | - A 7 SRS S OB SX 24
sl ooy | TR S OLS 71 USRS SR | - RIES LSS MR/
_”;*;f T MR OHERY Vs ARt B XY |- SN At o st
Q)
< - AR MR Ve 2 A O et | - HIR V=9 3RE flot 2O
TN R
- AMP DB =
MIZRH0| Chet 1Al 7hM - MY Chet Q1AL 7
T HAY Vs s - A ol FYY IR AMS
N7 RIE 7le TR Oelms S | - ARUE 22K oo 18 SXt
QAXEE |- =7/t S HAY QEY M A4 | - 732 ME=E et V1™ ¢F
e
- A MY 710 Chet w=/ 3] Mis
- 77t QI HAY ey M &4
- MAH HY 2 M 2823t - M 7
HIZLA 3H| - oAl 28t - A R&tst
| EAEA . 2o A Jh
Y= PNRPSES ol - O[H4R| E2 A4
Z+5.: President’s Council of Advisors on Science and Technology(2011 & 2014) Az, ZAX ¢

(2017, pp.126~127) & A& 2 A7
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o ol WY A HAYME wigo R nI 4% AiEY B
Aol zerde AARE O 7|E AT YL B 4S, @ A
AR AL, @ AFAFH A= 20K

@ 71E& XﬂE He 7H?JX3E H3, folg Ht Fst A=A

@ AR A3t AR 9 AR Agtof] A4 Ti|dEe] ApHFoR
“[IC(Industrial Internet Consortium)®”E Aol 7|&7/Et 7|4E°]
ot AR d A& A S A

0 599 4% 49 #a 38 2 A=

0 EYoAE 20064 “StolH|T M % gz 20129 “Slol€|= 2020
A=F, 20149 “AGH) StolHla A o] o271 7HA] 43F AHAE T -

- 20124°] 4=9€ “sfolH|= 2020 A2 177] 7I&/ld Hoks 6712
A=cle 2 100 v Z2HE AAe S8 20069 StolHA
dgfe Hop A9 H('Industry 4.0" 7iE0] 41402 i)

6) IICE= GE, SAP, Schneider Electric, IBM, Intel 5°] FF¢] Hol AP om iz, dxA], A=Y

DERE 5 R 4B J19Ee] Felshn YL Yol B, ARE A9 4,

of
of
un

r-[n

=]
=

8 X 0]:m|0|H 19-09
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18
1o
rx
o
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ol

(& 5) SIO[E|IZ 2020 =2fo| ‘bLH sHA7|=, 10C Dj Z=HE’

C| SHAI
§|H%§.onr 100§ Dj2y TRHE

- EAZE, DES OUA| AR, 7I5HE XS EAH
715 /04X| | - BIOIQ O] R He
- oK 23 Cieist

- QY 71gt FRAEA

HEEH
- Industry 4.0
oK - HRIEE HS
olsd - XE7ts Ols=sH
- APEetE MYES Sot A8 2utA Xz
HAH/AY A oyl AZAHE Sot LS

Z}5.: Federal Ministry of Education and Research(2012, pp.23~32); 44d7% £(2017, p.124) & A&

2 4
- 201490 HdE A stolEla "M ofojtjoio] Al&et

1 A=

=
¢

lo
§0
2
2
1A%
rd
(,
ox
=
>1,I:l

UE HHE= “AR YsHZF 2015(apan Revitalization Strategy 2015)' %

r_,
=
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- AARISREE F oHoly &8 @ %, g4V THEEE
(Society 5.0), 42} AFAEE th-& AL HA AAF T} FFofA
ozl TA AR XRo] LZHKE 6) FD).

(E 6) 4Xt MHABTAILY O|X] 23 LMARAE HE

- O|oJH =3

DHi
g
30
ofm
o2
-
Hoh

- el oY g8 &%

HOlE g8 &8 715 - EoViENE H QM |9 dEA 7=

AR} MOIEY MUY Y3t Y 4
ST | 7143t © 2 OlH0laAAE 7=
(Society 5.0) - RN MR Y BHERS N
it

A%t MRS TS
AtS|/ZR| AA" g8} =°
- 4Rt AU NIt S

k& METI &3 )X (http://www.meti.go.jp/english/press/2016/0427 05.html, LA+ 2018.07.11.); 3437
9)(2017, p.131) & Aelg L T3 A

O YEO] 43} AHFEY A AT AntE HHZE|Q} AULE A|ZX FEo

- AUE ARE AUt 34 4 HAEHE g3 IEHEo] Qlo]
[oT 7]&9] oUA] & SAitof] A% &) oS & 7oz Ty
(A 91(2017)).7

7) AT 2](2017, pp.145~155, pp.161~165) =
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N
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18
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o
18
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rx
o
gal
o

(B 7) ADE MZ 220| 43 Y=HL0| X2 LS

e

ELL RiiLfo
ADIE T ABAR | - 2016RE] 32001-52(1 X|RUARIARLL)
BAE HIE 75 |- AN ABARIS QoL ElgY AR

-+ loT ME7t % oA
- loT Tool X|¥
2N BX3 02 - RRIE Salf St H&35 2N §24(2017.2)

Z: RRI= ‘Z2E83Y oJYMEH & 2]3|(Robot Revolution Initiative)’E YE-S TJE 3= Industry
40 9% 3 @'71?‘”(7:‘21]”%‘“01 T5).
A% AT £(2017), pp.145~155, pp.161~165 W&S ulgho g IR} @3 A

Qro] 43} AW FAHAL 43} AYEY AwAAWZ, =)
vl ARG Az golel Faslel gow, AdA0E 444
NN AAFoR Qs At BEA FAo] Mlwa FoR
ofgel mFw Eo] Hls) EAFe] AR Sl ATABANT
ol 7147t 41 Aol Wag 7149 Eoo] HriHor HAAL
o] A AT A2017).

A|m

el xeRo| MY =3

o)

O Hl=r FH HAHIARI “Exelon” GEQ] “Predix EHEFE LU= Sl
AR, 7k, ARA AEE S HEFeEHN, Y] 99 aed

As =R

- Predix gr“ai—:-;: AA71710] F2E AIAE S5 HolHE sk

8) AT+ 212017, pp.161~164) =

ouxZRGETY 11



- Exelone Predix SHE 2 ZHE Y AA| ofE&e|AloldS &8st
71& dEAn|el AR HPAAu|E Adeto 2 WAdd] 99
aE84S Eo|1A+ o

[22! 2] GEQ Predix S3HE

Connectivity Services Solutions \
Industrial Assets ~ Edge Analytics Engine . = o (@;]

i Business

¢ Optimization
) ) Assets [ Analytics | Dota Acclezsl Operations Ul / Mabile
L/ & " uoratord Applications
Edge  Predix A\
3 {|| Cloud Foundry |" 4 N“

~gy | Analytics. -Machine
¢ Operations

| Optimization
|

Data Infrostructure

(%

The Predix Cloud

Performance
I-‘Iﬂna%ement
[APM]

End-to-End Security | ‘

Z+&: GE Digital(https://www.ge.com/digital/iiot-platform, &Y=} 2018.5.1.)

O "= F&-9 HAH3IJAR] “Con Edison” ®HAAS A&3t 9 TS}
auR2te] 45 S Eo) HT} B840l T AUSHE ARITE 7EE
A3
- HAAH|EREY], MY, RT)L VDS Edtte 33t e

Aarstar FAF 7199 oy B4l 2 AFE3t AZE 0] k9l
5ol dlolE 1 AT AFEE Ao

O =4
0 =9 | AEFAR] “B.ON'T} “‘RWE'= 43} AFAE 3} ofu] x| A5y o]
drgk2o] AR MHE wWEA 33 S,
- E.ONZ A HEYT #=& 5ol AR AYoHA] ddArde] oF 1/3&
ZAF oA HYIEL TR “E.ON Grid’o @23k ouA] YELF9]
8442 A

* Fo= g A2H AntE
F3E "ol E AdH] Y0 &4

< A&sto] AELHEY dujol] o|=77A] dAEE

e
o]
o

of M

12 == ol+m0|m 19-09



- RWE= AAL] B4 HHAIES Ao A2A1717] S5 Z2HES
FA5t QJ=Y|, “Designetz ZREAE(EY-THPA Y= RA5FH
YEQI(IEIS) 12 wle fEA ALY,
* AA ZA o) “Innovation Hub”& %3t 42 4438w #H R&DE F

—_
pus -
HEH, 94, doprle, dejZdeelA wlojg $4 tAE ARds MEEha J&(<E 8> =)

(& 8) RWE(Innogy) Innovation Hub 2% Q¢

- =5 Q
Machi
H=2l aINS | zgi0 9 orsst Bt J)a T
Economy
2| O L e szjoxme) Cxgst 71s o
Connected
Cyber N
S| AfO|H] HIOF TR 7|8 ¢
Venture
Disruptive _ _
NEIERTE D.”.‘; lv O] AR BIZ3E OfLAX| ZHRIARSC] 74et mEt ol
igita

A& Innogy(2017), pp.26~28 &S HlgoZ Iy} A

O 4=
o 9E FHo AFAR] “TEPCOEEAEH)'E Suidd Huss 53
2B Hol g9 A Y & A= T2 43 ARiYY 8
Hotol] i85t =

- antEn]E AARe] A&d guE

ol
[

Ao A g e et

=
— (]
SulAY 7 aTh AFYLS 2 F

A% v o2 AH[REoA AHAv[H T Ad
AR .
- “Green & Innovation ZZAE"= TEPCOY £Hjd ZZHEZ, Hlo|H

ZE, o] BB, Ao MY olmel SRES AT AR

=3 = B = AN, =2 1v-0

_—
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[22 3] TEPCOQ| 4x} MUY (42 M

C) loT platform Service providers
Sensor data
Interface i : .
data Housing companies
Big data analysis
Security service
providers
Example of services 1 Example of services 2 Non-life inzurance
Electricity consumption Home monitoring EORENE
visualization services services

Home delivery

é ! Ii! 'v’ service providers

(ther companies

Provision of new services

e

Power transmission and

distribution platform —
E; Overall optimized operationss éﬂb %
g facility establishment %
)
EElp

Bahavor ari, By
N o= s—
e by =
Infrastructure Data
iEE platform = platform T
o = Local community-basad 4] 9 Joint management 2
combined infrastructura services of big data =
according to regional ﬁ}.
— . e = Ed ~
= - —ry
it %3@33? Energy
Waste calection gl = platform
L s

Z}E: TEPCO Integrated Report(2017), pp.54~63 =
O Y& Wl 29 AEIARI KEPCOFIAOIAH)" AA] AT ST
BYSHE L= HEYIE TEIT A A AES A29E A
St 82 712012 AU
- ulEolE 24 AAE TESPE 7Hfo] A 87 A@E, I,

oAt B9 AL B B AT AGY.

Al AAE FPESAR] “Power Ledger’2}e] EES 5
Apesie 43 AT oS Bt Bk 4 e

14 == 0]xI0|H 19-09



[J2 4] KEPCO ADIEIZ|E HEYT % HIHIOE SAqt

M Constructing the Smart Grid

Power qrid W Communication lines for electic power  1ss = General communication netwerk

Power plant R8s
e % \-.h ﬁ’ y a

{ Muclear Hydro-  Pumped-  Thermal
pawer pawer

stofage
hydoporwer

Central load |
dispatching |
center o
Electricity
bill calculation -
canter IT—!

Nezxt-generation
distribution HNew
automation

Securing supply and demand

Visualization of energy
consumption patterns

adjustment capability
e

Maintenance and renewal of power
genaration and distribution facilities

Dispatching and "‘z_”i Business

control center,
L) -

Solar power generation

Improvement of supply and
demand adjustment capability

: i g storag Increased sophistication
—1. 7 Wind of distribution networks

[, power + Maintena d

B Distribution substation : ectric
EY B .i -I’__E-‘ it !
= S
Megasolar Storage battery

power

B Mext-generation dispatching and control system

DOperation bases (ight locations)

|mﬂhwhamhmhnﬂu-ﬂl

Talcaontrod |
About 1,000 |
locations

I I
IF Protaection I.I"FIFh:Hn:bm

Substations, etc.

rdxml-m—[ 'Lﬂm

Lo P Ol ]

Substations, etc.

Z}F: KEPCO Group Report(2017), pp.41~53 &=

HURIZRSTH
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O A8 AzA
0 ofuRHEH ] e} AL o] SriE Bakg M A AT
A Aedad olRold Aoz oakd.
- ouA] E3F AL dFo] AA EAHE BEA AL
509 Qg AAd0] Bt A3 43 AEE 417149
- % p2p AEAY, A7 FH D AA, oluA E6, BAEY
Az, AAENIA AR Sof 22A) AEA] Hgo] g
Acs AW,
0 Aol D Ak HA 2R Shhop AAABY YA A 7t
st 4ETAC] dE shaso] B
- vlolAR e o] MAXAH A 2 e FI) 720 5
o

s
%ﬂ%%‘ A 28 % 7RO 285 BAH7Ied FE 4

O FAAE
O 42} Aol wE HAFAA Q] u]F o] LHEY] HsiA= A
= AHAHAE, QS4E, EAR 7 5 TRt g A 9
AN o] ashy ofufA] Mt Bt Hgst A|FFRE FAIQ1X|0
oigt y#o] QE.

O [auidA L] MG Holal F4be oA Skl =5 A s|Art

Aoz gk glom, AR o AASHL AR oUXE BaksteA
oA HEE EHAE d 9] AviEAol § L.

- gEe FIAT Avel Ze W ¢71E FRUAE ANl
ASEHAANA ABAPGAAR A, ol b 9714
Aege v lutke A4e B9 EAS d2siud she 4
Foto] wiglEl A,
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O [aMWiFA AFE] LA AC] FAANUA nH 2] FUIT FEE HF

ot = ¢/3(Sioshansi 2](2018)).

- uFelHE RE Fo| FAYR] AeER AR Fush AP
U= A3 AGAol A Adstar dow oux] FHef, H4lF
QA =Y Aol obd #A1E Ao AlRE 12(Sioshansi €]
(2018)).9

o WAOIA FHelo] M2 HAAE AE R4 A KA AU

7S A7eke H, olE 914 AHY9] Bt Hot golgh Wgfo g

e A1) FjBIolof T

- fAA8 ALY FE AJhoflA m&o] W2 GTol| e FH UAEEE

e mgo] wob FRAYS WA ok
GTS) A% 102 B9 ST WaolRge) Fug o) FHA

O o}&d Uz FA Y HHAZALE ou|e T} oS Sslo]
goti, “3l5 H(day ahead) AL ‘T 158" EE “SE Thelo]
/‘\?]_/\]Zl- /\] o n=1 7H.uﬂ [z uJ_g_/\-]o] 9l

- A HAIF AAA RN AR AAA LR oWk FAEIE
&3k o] a3
0 RPN JET} Rl RBAT A, AN AW, BRE A
£3) olux|dgke] make Zrjsisior o A,

(o
!

O A7e9 9

0 47} A4ETY Aol 13tel wet At cropal
EAES BE3te] A, odA A2 RO oy

i)

9) Sioshansi £](2018, p263) =

18 == olxm0|m 19-09
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' ((RRE
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