Dy hEEY M EHOVUYREDVSOR - OAVELI—-F0 20D

BIREI(C LD [Utility 3.01 ZLWVNMCERTSIH ?

RREHN/ND—JVy FEFFEEIMRESKINSEE MRS

AiElE. EEKRENS X5 LA=E CIGRE O#ERSEE ELECTRA 2024 £ 8 AS(CiB#E S
NIZEEDOTHAX "Watts & Bits: How Power Grids and Cloud Computing Are
Working Together to Implement “Utility 3.0” Through Electro-Cyber Integration”

ZHERUZBDTY ., BEX(ELATFD HP (CARSNTVET.

https://electra.cigre.org/335-august-2024/global-connections/watts-bits-how-

power-grids-and-cloud-computing-are-working-together-to-implement-utility-

30-through-electro-cyber-integration.html

STFIUEEBHER(CHENWT, 5D R -OAEa1—FT 2T BN #

REBEBEI DO ES I THELDDHDFET V5D R-O2E1—

SA20EF BRRST—FEOELI—FT o TN ERET DENZMRT

B0, BERLABEFEEEULDDOHDFET . AKIC. ENREGOEEIRILF


https://electra.cigre.org/335-august-2024/global-connections/watts-bits-how-power-grids-and-cloud-computing-are-working-together-to-implement-utility-30-through-electro-cyber-integration.html
https://electra.cigre.org/335-august-2024/global-connections/watts-bits-how-power-grids-and-cloud-computing-are-working-together-to-implement-utility-30-through-electro-cyber-integration.html
https://electra.cigre.org/335-august-2024/global-connections/watts-bits-how-power-grids-and-cloud-computing-are-working-together-to-implement-utility-30-through-electro-cyber-integration.html

—BREAY— /A REHETDHTEL L. TRILF—ERIzZH#EE LT

L\ig_o

AR TIE. D 2 DOBEOMEICEFNDENIERINRICDOVNWTERDE T,

O350 R EBNEEFETDET. IRILVF—FED/INS O R, #
MRENS AT LADEE, FalgERRROHERE VD EEE/RFRE (AT
BDIENTEFT . I [BHRE] LIPS OREE. ABFDOFFHTEIEE

RHUSEFRIRITDICOHDEERDFT,

FTE IRIVF—FIRORBILICATHEEADN)ZER LD, XEREE
(COTITRR=RADTSY hIA—-LZFERALIEDITDRE. COHENED
KD (CHBE=NBINCONT, BARRBIZIED FIFTWEET, Koo Uo
IN—=ZERET ¢ ZHIVZERN RN (CHESEAT S [Utility 3.01 EWLWSRE
DIA1—F A US4 ZFKIRTDIZHD. FRREN/NDT—TUw R(PG)DFEHHIR

MESH {828 (C DWW THEBNULET,

BREYA/—DffiE(F. BERDBIBMOESCELETDIFEA. ENE. ITHR
IWF—DER. DL, HEBEDOHEZRANSERD/INSHT AL T RTHD.
B (CT D) EAMOES EHEET DEDTI . RLHEF. BBDVREKDZH

(S, COMNITRMEZIERL. EHIDCHDHA RERDITLL D,



1. 959K - A2E1—-F1 20 ¢LIRIVF—REDISOR

AI TRIVF—DINS RY IR : iR EFHRRTREEN DB

AL B (ICKIRIREST)L(LLM) DR E (L BIHEED2IE% B\ TULET,
N, Al OFE EIFRAER I RILF—FBOREE DI\ S X ZESB &
WOBRBEZIRELTWVWEYT, K 1 (F. BEREHN PG DY —EXTUT(ICHITS

T I EDOBEDEEDZRULTNET.

Cumulative capacity of new data center applications in TEPCO's PG area [MW]

(since interconnection in the second half of FY2023)
8000

7000
5000 e
5000
4000
3000
2000

1000

Fy2023 Fy2024 Fy2025 Fy2026 Fy2027 Fy2028 Fy2029 Fy2030

1.EREN PGEANICHITDT—FEHY—-T7TVI—23>DmE [1]



FryvIaBH3  HRNBRIRIVLF—FADHOIOT—3a> A>T

V21> hMRO—o0— REH

—DOFRRIF. RFHREFAPBENRIRIILF—RERREOTIRILF—

RET—IEAH—ZHEZITDZETT, CNICKD . EXBIERZHR/INRICHIZ,

EERDILROREMZ ST EARFC, TRILF—ENEDRMRADEE L

EBIMHEZERIRT DN TEFT.

OFOR-OE1—FT4 2 TDRRHEICLD, D—o0O— ROBITHAIEE(CTR

DNFEF. LATI—EBEHNZNEERL LBV TUT—2 323 BETTHE

THRILF—DREERLODTVDHURTRITI D ENTEET . RRES PG (3.

COERMZEAL. XEEEATIR/ILF—FBZREL T DR ZHFEL

TWET,

ARURIZ Al ETILD bL—Z2 T ENREHNDRL, CO2 HHEHEBA R0

BHEVPRCEIEN(CATZ1—-IILTDIENTEFT. cO7TO—F(E 1>4

—3v hOEARRRA L —BEZ TRI)LF—ETEO—E S U TR (SF

AU, Al UBZBARETRILF—DOFAERRE —HEEBDIEDTT. K

W CENRBENSFDIENZE, Al EFIIND R —Z2 0% EZ D2 EICUE

9o NI DERSE Al FEDERAH ERARH ] EFATNET,



=B - T340 : KDRKRICELL AL NDiE

=N -TSA220 LG @REBORENE —IRFCZE T DD EFERIC,
BRI (C K> CEBINENEEF T DS RTALATY, COFAFIVITS
A2 20 FICBETRIRILF—ENS. RERMTO Y — I8/ S5

CTEXZEHAITDEZRUET,

OZOR-OAEaA—F+420CEDT, J—HI - TSAZ 2T MO TEE
TY. ALOML—Z2TDEIRIRIVF—ENEDIR D%, BLEOIRRIR
IF—NEERFMGRCS T hSBDIM>EIFTTERDFT. NI
KD OZDR-O2Ea—FTa 2T DFHRAIREMNEED LT TR JU—

SIRIF-DEREEXNEENET.

DAY RSO E1—FT 4 2 JCBILKRT D, FfesE ) —5
W TSA2 0% BEBMAICEERT D EZRELTVEI[1]. NICKD.
REHIHEZZE UCHEERSNICHEMEFENET T ComhizCclE /—R
T4 ORDRR G FlEFRBEET —YDEEIZTORIDS X5
LZFRITDCENTEET., CO7TO-FICKD. T—FL2HF—-DEEE
PIKERE. BSORBARAENRIBICERDIZE(CDODVWTCKLDIAERREBELZ

BDTENTE, KDFFHRAIBEREEHIIZITS CEMNTEKT,



EBIC, J=HIVHIZRY " o8EHEN, ZBLRRIREEST —9h'E

FHAFNZIEEIR T A T — RH—T(F. T2 5 —DEEEDIREZRN. i

MEECICEHREITDN, FEIRILF—ENROEELZNDATZ1—)LTD

MNMEDWT, BERICEDWVWERERITDO L THOTEETY,

J—RMiitg. IAT—RAO-TZERL. D—o0— REHIRMN(CEEIT D&

T, 7570 REOX bZE&EE UIRN SRR ZRIEDER D #Ed (CIRARE) (CHR S

BIENTEFT. CO7TO—FIE. Al OFHRAIEERRESE. KDRIT(ICA

BUTZHIA > ITSDERICARERTY,

2.3 REHICL DI VY RDMEIE

HEETBIVY R i8I ET—INADPEE

BHZRATLZHSDRIBEF, FIFIFAFTIVICROTNET . BCEHE

(CHEHRNEDEEIXIILF—8R - MR2T ERE®HE, RO—->. O

Ry ROERIMEAICE D, EHBRSEDOBADFNDEHESNTVET,

MERDERS LOHHS AT AlF BIEDR—RXEFT—FEDEMITEN DL

DICEHEFHULTWVET,

YU1—232¢UTDISOR : PEvAIIRAFE LT —SEHR



OFIR-A2E1—-FT+4 2013 FIFIEMEIDENZ AT AICHETSD
MET A2 ISZEREL. BREE7T V-2 3> 2R ICHAFEI DL
T, COMBICHILTDZENTEET . BATE, 10 DXEEIRFEREN
BAN— A= —FT—H5Z2&ENT DA LMNISTRETERSNTED.

ZOHMRNDRENTNET,

F—HEERDEE : BB ISICHBIIIEERERER

HRNICRD & —BOAREBEE(L. BERE LURIHS X5 L1k EDBRR
(OT)DEHETOSDR - A2 Ea1—F« > JDHAZEMIBL TLET, KRR
SEORET—IPEI T -FT—5ZRSEA - RF(O’RM)DIZHD IS R+
A7« TIRIT AT A AI/MLZERIT D ECTERZ®RIEL. SEhzH

MIDZENTEFT.

BIRIREDERRA>TS52T5 D RMET D L TERADREIL. SVEJRAME
ERRMEIANREEE LD OT BRUTSA/\S—F—FEEBICHITDT
—IEFERFIEZHERTDZETT . MMNTREASNTND KSR IER

D3 RIE. INSORKCHHNT D85 L IR DRIEEIENSHDFT,

3.LDRVKEDZHDISHKL—>3>



MESH : TRILF—EBADOHRSN 7T O0—F

EACEFEELISD REEEOESI HECHRZELSUEFIN s

HCERIDBLEWADY MEETZS5UET.

2 (&, BREN PG dD MESH(Machine-learning Energy System Holistic)#&
B2 RUTWET, COBE, YA/ —ZfEZHRER. T+ ZHILZERMZHA
R BHRZEMERCHRIZ77FOS—(CEDVWTWVWET,, BREBICHIT DR
{EAEDC DN R—AO— REE(CHNZ T, BMRNQBERGETRILF—IRED
ST T7MENT D, BEAITRAEZITV. G EREDO/N\S O AZMDINHE
NHDERT . INEF. AMFEHHEMEREZIE U CIERMZHRT I DA TT

WEF (R 3)[3].

HENEBIFFIONIBEAN AL ZERIT D ET. SHHEMNVMEBIES Tz
TEL. OA/)\— - T ZHILEMICH T DERNITEELZRI LN TE
F9. J5DUR-O2E1—F+a 0@ BRGEODHETIRIILF—ERHE
BEMTHEOE=F I IRIT TR, J—00—- RERZBLU TCENRE

ZEECST BT EBREEICLET.



v

Digital -~

Infrastructure | Cyber Space 7_ -
&%  V°rkload shifrg - . 4
Watts Bits
System ) Autonomous
Operator - %\ Homeostatic
Market ’ ¥ ® Regulation of
Operator wattslH il =~ L Cyb;;::::l;lcal
e = W
Chargin &

i L
ﬂ/,Mobgity I S

Infrastructure -
Physical Space

n°

2.54)\— - T4 ZHIIHARCHITDEREEHI#FIDIZEHD MESH

(Machine-learning Energy System Holistic) -

“Neurovascular wiring”
Nervous network Vascular network
: Interdependency between

vascular and nervous systems
Vascular signal

Achieving companionship
and regulation of
Homeostasis

Source: Yoshiko Takahashi, "Regulatory Mechanism of Neuro-Vascular Wiring,"
Vascular Medicine, Vol. 14, No. 3, September 2013 (in Japanese)

3. AKICH T DEEMRENDIZHOHE-MERHR [1]



AY—b - EEUF 7 : SEAERRIIS X5 ADHEE

MESH D/ERAIE LT, SHMRIEIT BB EREEYST DA T A ML —
>3 Y —-EX(HE NETSNFEI[4]. ENTEHNSOMES T FILZHRE
IBDILET. BEELBERBBEORBELNE. BIUFTBARY bl L.

JUy RZZERSEDLEECREBIRMZRBEEIT D ENTEFT, &
S5 OFDREDA>2ITSDFTZHIVYA 2 ZERTDET, RN >
I S iR OHIEDRODIZHD RO — > ORBIIRITIL— FERET D EMNT
ETFI. INSOBRZMEAENDED LT FEIRX M2RELL., #imERE
LLIAT - AT DR - R (CIRIL CRIEHICEEY T T —FZ2 TS5 R EICERE

IDEEUSTATSY hIA—LHMEERENFT,



Optimal Location of Chargers Mobility Platform
Smart Inspection of Facilities by Drones Optimization of Charging Cost

Lopsintes oy s (i Gl A Orchestration of Self-Driving Mobilities

! t f

Energy Usage Data  |nfrastructure Data

Mobility Data Q Navigation Mobility Control

EV v/ W
@)

N
ransportatlon Networki%llj#

of¥

M4.AXY—b--EEUFo - TSV RIA—LA

20—/ - A0 F7«1 EF v : BIREMX VY —XADERi#E(L

COEER(E, EHERLLAT - SBA, 00—/ VULIRDRAD (K 5) 23159 D=
EUT—ET D ENTEFT . HA/N\—AR-X(IHT 7 A/ —PHEEE
ECX>TIO—-/)ULIEDRNADTED. UY—-RZSI—ALX(ITTERAID
ENFREICIR D TVWE T HIR(E T >S5 RORRIKNDRET KL —Z2T
SN ATHEPHRFEZR (A/ML) ZRRDBESITMMERIT T HILY —

EXICERTDZENTEFT.



BN > IS EHRUTTZHILA 2 TS ICEFARBIRORA AU Y bYBSD
CEEBFRDE HEERSNICHROEARNIENERME SRR gt 2 &K

PRICEDHDIEHICE. BAN\-T7 - bO7TO—FHARBIRTT.

Power system x (computing Digital Twin of Integrated Building a Sustainable Future in
power + DER) Infrastructure Urban and Rural Landscapes

Enabling Global Virtual Power
Al/ML-Powered Digital Twins on Sovereign Cloud Infrastructure E""‘""ﬁi

\ - — Mobility —
\

\ ./-"Worrlil_t;”;iazl;i;t_ Disaster Prevention _Tnip_r’olﬁa’e‘fficiencve‘f‘:/‘
T data 4ata  facility inspections
" DERMS) . - ~. Seamless Global
— Feed deta “Feed i P ) ) ivitv- Fi i
® [ -y ¢ 2 /«f Connectivity: Fiber Optic
- . Further data accumulation and e o Networks for Data Center
. . T ____NewTown Developmentand P e Integration and Workload
Power Grld ] Linked to the power grid™gzryice offetings - “Integrated Infrastructure E izati
Workload Shiftingand _'nteg Trwi ! Optimization
_”_,,)DER'Coﬁt’r_ol Digital-Fwin ng]_sntfgft.mn
e . f@edbatk oy 6 fEedback
Physical Space (  woiyd it £l O

5.0—/VUL MESH #8E#E#t : VY —-XFBZREL I D25 1/\—T 7 —

Ab-77O-F

LAY —K-35KL—>3> - TL—LT—2 : BiREDERREZELS

RREN PG (L BHWEVILF OISO RRIBZHRET DlcHDL AT — K -1
SRL—23> - JL—ATD—O(H6)ZRELTNET. COIL—LDT—D

(F. UTFOERTEMR SN TNET ¢



1. BRLAVY—:EHhIJVY REDAHH-TI—REHFS, BEROOSD
RRIBCEMFI DI RILF—EBEBITSY hIA—LA,

2. YUY - OF9R-LAV— BB A V7—DLCBEENIZEZF1Y
TISAR=NRISIRTISY hIA—AlF. T—FEHELAEHI>
TSAT7 R =EHRUET,

3. GIS LA —: #IBIBEHRS AT A(GIS)L 1V —(d. BEERDIISTDR
A2 ID5%&ERAL. A2 TJ50RR. EEUFAI—EX T25)ILYA
> EHRHFEDEEEMT 9D ZERRECUE T,

4. AI/ML LAY — : RSEIRDOATHEE TR (AI/ML) #Ee® SaasS
(Software-as-a-Service) EUTIRHET DL AV —THD. BERDH
BRUOBRREY—ILICKD, eFETFRT7TUs—>3>z72@bLE
ER

5. M2M LAV — [ REZEDY> > -V — - Y2 2 (M2M)BIEDTZHDY T
ROT7EERORETHD. ENE. EEUT« T/ A X(BEXBEIER
E). Oy b ZOMMDERENIET > T« T« DU I7ILE A LD

DEDZBELET.

COBEBEY —FFOF v ICKD., {ERDEEE(TAD)ER. 5T K- O E

1—F 4 2 0ZFERAUEREAIRIILF—ERDIHDOEHNRTID VU 1—



3>, AN—bSF47TUT—2 32D City 0S 75w hIA—LA 5E

\/I

ENREEUST TSy hIA—LRE, BIEWT—EXDREH BIEE(CTRD

gg—o

TSO/DSO New Market Development

. . ilitvy B Urban BRI Other
Applications Existing Mobility Services
- T&D Business
providing UX
Unified M t of -~
r;;;anda::gir:::wn City OS, Mobility Platform, Broadcasting Platform, etc. Existing and new
services utilizing Al
M2M Communication Platform powered advanied
Matching assets & bandwidth with power companies, carriers, OEMs, etc. .
power grid
AI/ML SaaS Al/ML <Competitive Area for Technology Providers>

Multi-cloud Space-time Management (GIS) Platform for Digital Twins
Common Platform
Available on Multi-
Cloud Environment
(Authentication by
Infrastructure
Providers)

Safe & secure cloud

Sovereign Cloud Management Platform (Data & H/W Operations) environment

Sustainable cloud
services

Power Grid & Power Market / Global Computing Power Market
Distributed markets reflect diverse regional needs, API standardization with global market

6. BRI DIZHDHR AT L —LDT—D

4. 555w

T2 -TSY hIA—LAOEREFHAZEZIFT UL UKL, FFROT 1/
— - JAZHIHARTE TZFIL- TSy I A —LAEBHRFEREDOMA
AN F#h Utility 3.0 EIESABFODEESG (CRITTEA JR—2 3 =i
9B L TEEREEZRIZITLUL D, HDfERIE. D 2 DOMREDEEN

FDBVWRRZHAFDRELED ENDSTLETT,



BFREDOSER. BFICHA/N\ D7 - b - 7T7O-F2THRVETEWTLDER
RARZOLBERIE. I\ AR5 —=)LOSD RTONASF -0k 5L
WA D GIS R (CEATDREZWZIZVWTULD Esri HEIEBEDZ vv T - 5
STy ERRRREBAH/ND—JUy RERHES I IO T hF—Al

(CREHER L EIFET . BTO> 0 MIT7 o> F a1 7%=t Kubernetes
ZRAWZD—200— R T MIBATDIHEREZRRBWNZZEWVWTEDEY b X
T+« VRS ST BRI RICEIBUVVCIZVWTWVWETS, F/z. ILHE
KR (RTUZ K -FrESIL)  HEFR (ZZ2ET%) 2H0E T D30HE
MiGsREt D —F > 00— T DERK(IC(F. BERRCHITD /) — REUTIETIS

DBENECDODWTEERMRZ VW EEWzZ EZ2HLHB U LEITET,

e a0

[1] FASE. fib [Society 5.0 (CHIFBENZ AT LADFICIRIEE : #IEKDEL
NEZ59 AEFLDEEFGROARE || [EEE Electrification Magazine (1§
#;FPE)

[21 OSDOR-AF«T-A2Ea2—F+4270 - TJ72>57—23> (CNCF)

(CKD Kubernetes "hR— LaR—=



https://kubernetes.io/
https://kubernetes.io/

[3] MAE 56 4 REEFEMHNEZSITRKZHLS : TLOKNIT1T—23
>Ry D=0 - 32)\—=21 > X, Vehicleto X, I—F«U>~« 3.0"
- ELECTRA N.330 - 20234 10 H

[4] EAE TEEUF 0 XDAHTUI7EFE] - ELECTRA N. 333 - 2024 4

4 H


https://electra.cigre.org/330-october-2023/global-connections/envisioning-the-future-driven-by-the-4th-industrial-revolution-electrification-network-convergence-vehicle-to-x-and-utility-30.html
https://electra.cigre.org/333-april-2024/global-connections/the-cambrian-explosion-of-mobility-x.html
https://electra.cigre.org/333-april-2024/global-connections/the-cambrian-explosion-of-mobility-x.html

	[1] 岡本浩、他「Society 5.0における電力システムの新たな役割：地球の電化がもたらす人間中心の産業革命の未来」、IEEE Electrification Magazine（掲載予定）
	[4] 岡本浩「モビリティXのカンブリア爆発」 - ELECTRA N. 333 - 2024年4月

