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R&D Strategies & Innovative Incubation
Promoting technology foresight and open innovation

R&D Strategies—Technology Foresight Innovative Incubation—0Open Innovation

Open innovation
Business

Performance Future % |
. nternal . . f_/ I\\ :
- R I
Forecast,, Foresight & UNC
-7 o X

- a) Fral Our eurrent
it handlin

I Screen key technologles - riternaliexte
for 2030 as a reference for Q .‘. enture hane market
TPC's future technology IO Esternal technology
.

Imvestment to achleve

insourcing
Now energy transformation External technology base
goals and enhance
compelitiveness Innovation model by implementing external knowledge and
— .
’ new resources to accelerate internal technology
2023 2030 2050 Time e
commercialization and to expand external markets.
Now Future 5
Source. TPC, 2021 Sowrce: Chesbrough, H.,, "Open Innovation: Researching a New Paradigm® |, 2006
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Top-down % bottom-up & 3 > 5 A K97 F 2

TR R 4 REE (7 E
EPRE O A H XGRS T R(IcR 2/ nAR) o
(2050 Tecmology Foresgnt
Top-down + Bottom-up

Working process of 2030 technology foresight

DHP |
Priority B

-

=

ETC ]

® Bigger picture Consensus building ® Practical action

® Gather multiple Con5|de.r|ng management “ Jointly contributed by
perspectives & techm.cal perspectives R&D and business units
for ranking

Remark: Khorramshahgol, R, & Moustakis, V.S. (1988), Delphic Hierarchy Process (DHP) : A methodology for priort rfy snn ng derived
from the Delphi method and analytical hierarchy process. European Journal of Operational Research, 37, 347-3

Source: TPC, 2021 6
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Results of TPC in 2030 Technology Foresight

-Selecting the top 11 technologies that should be prioritized for layout in 2030
Ranking internal and external experts with Delphi (questionnaire analysis results) Internal experts DHP score (with DHP quantization result)

Techn It Application
slogy EEhnagy grouping =
1 Smuart Generation snd Dispatch Generation Side
2 Advanced Grid Marager Fower
: : Aanced 14 Darand st ig s
[Erwrgy Slorage Devices Poraer Gird 435 applcations
a Smart Transmission Diapatch Pover Gird 431 Diebibuted . P t ” Provets » - »
. Tl nase A
5 | g Oota Applicatica: rx:;r;-l:r:i;m = 2 pensration ’#’__._,,-r oatch ==, irkeligence
6 Diestriouted Rendwable Goraratian Gararatan Sdle 93 " - TMIﬂg and
3= 45 Gq",“’:m‘fu'fn’{; 48 maketng g0 et g
7 Demand-Side Management Uity Sacle 382 L technalogy o,
B ‘Grid and Home Cybersecunty Fover Gird k2] .
. Advanced Energy starage ST Virtual
. " Camprehensive 4 41 ar application as s
g Actificial Intelligence Aaplcation 256 P devices et prwer plant
10 Offshore Wind Erengy Gamerakion Side 47 Gresr
- hydragen Wiredess
1" BV Composie Application Mode User Side 232 5 ard 12 SEBGE L)
- hydrogen
12| itarned of Things, kT c“;“;w;i;’" 230 storage
13 Acheanced B ereration Side X capbure, c
- uklization & 27 Blodkchain 22
14 Virlual Power Plank f%’;m:’:ﬁ“ 6 storage
I Campshenie . Technelogy roadmap werkshep (Confirm the top 11 technologies )
i
fapizEn [R——— Gl side User side [ ——————
16 Giwen Hydiagen and Hydrogen Sharage Garaialan Sl 1as
Demard-side Big dets applicstions & &1
17 Carbon Caplure, Ubdizahon & Siorage Gararaban Sxle 144
" i . Distributed -
18 Trading and marketing bechnalogy User Side 143 renewable "'""‘"".""'m Power purchase DEEMS
- patch agreement
13 Power Purchase Agresmant Lser Sice 123 on
. N Trading amd market]
W Wreies Sersors Comprehensive 14 ey storuge divices Necheoiogy T Heme abersecity
Source. TEC. 20 *11 technologies are determined by experts in the workshop 8
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Innovative Incubation

Casel: Innovative Recycle of Power Generation By-product (Accelerated Verification)
Introduce methodology to support teams building entrepreneurial capabilities

=Y TPC Innovation Competition Call for
Proposals

Output: innovative business plan I ncu bation Process

R&D planning office and a proposal

1 month team comprise an [incubation team

v

Output: select external coaching team based on goals

Output: incubation plan

v
s = T Interviews with Industry Experts & Manufacturers
neuDation Jeam (Verify Business Modal)
1. Team organization & output i T.Revise the business plan accorging 1o interviews with
promotion Support industry experts based on new products,
.| 2. Promate the minimum feasibility of ‘:Izmv[l)?‘.;f:; 2. Collect market trends ; conduct interviews with key
technology production / application _<,nn»Lc oty up;tream B
=% 6 months 3. Validate its business model and L sonbod PRUVEDS = 3 ]
pricing strategy in the market < 3. Assist the team in making product or service adjustment
: suggestions
4. Monthly output & progress records 4. Provide business model modification suggestions and
O - 5 professional knowledge supplementation
utput: work item adjustment
l S sfully Upgraded I ion Maturity to Lavel 5
L Monthly Review ] « Technical Side: The 1st version of production line
planning and product specifications
o e i P T « Market Side: Pain point confirmation, feasibility, and
utpu Bus ne”cgsen S "ess - cost-benefit analysis of the business plan
9, + Organization Side: Teamn performance review and
— and annlysts report... dlagnosis 13

Souwsce TPC, 2022
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Case2 Commercialization of Turbine Blades Refurbishment(Commercial Verification)
Verify mature technologies to develop new business models and market

positioning

Has many years of
experience and unique
technology in repairing
gas turbines

Verification Process

Irend Scouting
Scanning the market environment and
technology application trends, and
incorporate insights from stakeholders

Colleagues in

Rating and Expert

lech. Scouting
R&D planning office & electric po

research lab form a team

Save more than 5 billion in Evaluation \{‘ﬂt"lj}:{gggsr‘lt_g.o? Canvas
costs for the company 2 )

Evaluste and anafyze the
Obtained more than 20 practicality and impact of

customer performance
verification

(self-operated and private
power plants)

SING OF payr
+ Probable purcha

quantity/

ess mode

» market size

Strategic Radar

£ Prvironmental

ent model?
frequency
+ Price sensitivity, try to explain the specific amount

Innovative Incubation

Complete market
customer and verification
overseas

ower

Planning of the start-up
team organization,
manpower, business
allocation, cash flow and
other models

Formulate solutions to
challenges such as
shortage of business
marketing manpower, cost

structure and
organizational adjustment
of state-owned enterprises

14

Source. TPC, 2023
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fo- EFIBTRG FRETF AN T S LA BRTRLE NIRRT R

B R RE R R ATE E ETR T F o
POORBHIBEPR D AT A NP BB ARG o8 A iR

ERIFEE > BRIEE RIAIRT > SR G L L EDE TR T -

2020 # 10 * > p &g F 5 2050 &£ FIRAT fop o 5 FIRE

- PR RIE A AR el FARR DB RE > TR T X MRS
AIATH T o et TR T o p AERMAEF B A UMM LT HlE g &
plg TEAmE BB 2 BER ) DA ERR— T%d 2 & Fei (Green
Growth Strategy) > * M & £ ¥ ¥ 37 fl@ 3| & L1ATHRE > 51

Borc 4 78 ¥ I MRS R T S SRR R AME R S R s S

I HWeEp 20 14 BRAFREREZ LR 6) 0 FHET

f‘—"ﬂb /)ﬁlfiﬁ\i}imf_ é: °
14 growth sectors
Energy related industries Transport/manufacturing industries Home/Office related industries

01_Offshore wind = <= : e

pw_r N 05_Automobile, a5 26_. s lgl, :12_?ousmg|/ zufldlng

. S8 storage batteries 44 emiconductors .+ Next gen. electric power
= Solar, heat energy - Info/Com. 2 management

02_Hydrogen, é 07_Shipping 08_Logistics, ¥ 13_Resource

Fuel Ammonia s = w48 people flow, "84 Girculation

Civil ena.

03_Next generation| .2#4 = 09_Food, Agri. Vi Al -s:."‘$ 14_Lifestyle related
heat energy < fishery, forestry Sl '3 $%

04_Nuclear 11_Carbon Recyding,

power Materials

4% kiR : Hisanori Goto, “R&D and Innovation Strategies of
Japanese Electric Utilities” , 2023
B 62050 & F Hpt® frend d & K Roi-14 78 BAL B B R 2 £
3P AT A A FESRPOCRIEPTI 27 p 2011 #cndlp A R
frAR b g kT4 AL EF I I e 2 PPl 4 TS

R G IR R iE 0 P AFURE AT R AIRTIOR 0 AR A HE S
7
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F o B ARSI S E oY rPRIMER

TSPCO T=PCO ¢ T=PCO T=PCO )

WERNANTITA  MSWATIINANT- SRENND-Tin  RERHIISNHT-  RRRHUTIPTINID- In—-Ia
Management ~_  —— Business
and Operation R&D companies/divisions
— _ issues  —

T4 %k : Hisanori Goto, “R&D and Innovation Strategies of
Japanese Electric Utilities” , 2023

B 7 TEPCO 4 7 & 4 A7 frp| 57§ v

organization within the  independent subsidiary

holding company (2018-)
(2013-2018)

INFTOME O W FRMEOBR
[ 7/ HD |

BRBNAFv—X
PRW/HYY - ADEH AFr-BRERO!

|

}

L]

4 %
] Pk gp W @myy-2
4l om Rt mese RomwmA
%
|
A

el

TelHGHRY
el INEBRUE |
3N 2

{

v 2013, [ RI2901-2BBRE |13
T ST RET N CEBULREMAN A Fr-n
OB AN O 2 BP AT FORBALICER

IZRCO

i Company Wadngs. Pe AN Agrt) Resarved

- Accelerate new business development

- Increase probability of success

Page 4

4 kiR : Hisanori Goto, “R&D and Innovation Strategies of
Japanese Electric Utilities” , 2023
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Sensing Technologies in Power Cables ; % CRIEPI %7}%@%1‘3:‘_
(Dr. Toshihiro Takahashi)#k#4 ' Investigation on Degradation

Characteristics of Aged XLPE Cables - F fjf‘uéﬁﬁé - VARTE O



1.Real-time Optical Sensing Technologies in Power Cables

RAAEE? T R EMEAHAR G2 - o RA o EF T
RN EH > T A KRR EAR LA 5 T F G0 R

B AT TR TR T x_ﬁ;ﬁg,.l«fr/,, fie & SoiT & 5K

SRR ER 1 E (4B 9) e

o Fibre-optic
. Partial Discharge
Electrical Stress 9 Interferometer
Transformers Temperature
Thermal Stress Hydrogen
2 Strain T
V) Geology/Weather y -
o Power Tower Induced Structural Deformation . FBG
g Failure o /
o Tilt —
Short Circuit Temperature
Transmission lcing U
Elles - / Distributed
Open Circuit Galloping | Sensing |

" Technology

W9 4R RIBLIT T 4 2 ¥
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ommunicatio Real-time Data

W10 RSP B L5
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& % 1 2 (Wavelength Division Multiplexing, WDM)#H i Al
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SubstationA
CWDM terminal

Supervision ——m
1470 nm % z | ,
Rx L ’ oo 3
00 D L Optical fiber - OPGW
Rx
=17 ™ Ade/orops Add/Drops Optical fiber - OPGW
__[lsl.Onm nxl- [ : =4
T -—l B IN 1470 nm| 1490 nm | 1510 nm | 1530 nm
1530 nm m‘]_ waing »
Telecom Tx Fiber mirrors
1550 nm Rx L | ——
Telecom - o
1 E
Telecom e x 1 ':," Substation B
s g e =, _m CWDM terminal
e am- Ms
SFP Transcelvers resaaay 1470 nm ‘
= 1 1490 nm
~M
5 1 L'];: 1smnm]7
X |
L
Mo e — T Telecom
— — N Rx 1550 nm
o H Telecom
v I
~M L = T ) Telecom
v ¥ 3
X eleco
—_| i
SFP Transcelvers

T4 k& o J.B. Rosolem, “Optical system for broadband data transmission

concomitant to monitoring the physical integrity of conductors in
overhead transmission lines” , 2018

B 11 CWDM 3 & & &R P

B ERE Y 3T R R STk B 2k (FBG)
e L HFLERFRRTACFLERITY > 52T Y R AR R
ToE ok s o RBERRPE TS FEFRT - BEL D
FIFT T HRF RS B fow L L EERIT S THORAAS

o B REILT 4 h s AR R R T T

2. Investigation on Degradation Characteristics of Aged XLPE
Cables

EXIPETHEV i 35 504 0P ok WEYF oo Te- B
MAER AL i TH LR Y Vil € BRT FETE R4

Pl o R {IRpE THA - AR 2 AN T FR G i
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LT PR o A TR R AR

CRIEPI - ® &%i¥ix e« XLPE T F& 7 T ¥ 7 3T PR
(The Pre-breakdown Discharge Detection Test) ;> ¥ & &=
a4 b kV /5 242 R BRI XLPE 2 FH» » & i pIIRA 7
(Partial Discharge, PD)# & # 5 T 5 > RS BRIT HFHR A ¥ 27k
#t(Water Tree) it 5 R A& i 2| ¥ria (4o W 12) > FE B 3 E T
KE R Ay P RF e ST LT FE L HRTHNE FHFR
1iEY LR o HF SRFHACT B 13 1m0 23 CRIEPT # 2 {7
FRFHE LG Ee A A

Water tree Electrical tree Tmm

\Water tree
“—

12uuj

Electrical tree

UuodlilluSsS dJs2uUuU)

1)
()
-
=
0
Q
=

742 &R : Toshihiro Takahashi, “Investigation on
Degradation Characteristics of Aged XLPE Cables” , 2023
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AC high voltage Voltage divider

transformer Southern side Northern side

Water termination

Insulation of metallic screen
and PD detecting electrodes

PD measuring PD measuring PD measuring

@1 Water processing unit circuit 1 circuit 2 circuit 3
Antenna for external H
éé/ Voltage regulator .0 e it

Amplifier noise detection

Commercial power source

74 %k : Toshihiro Takahashi, “Investigation on Degradation
Characteristics of Aged XLPE Cables” , 2023

PD signal measurement
system

B 13 & F 3 g WpLRIET % ’Ef-]%]
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Fr mid kG s 22X EXIPET Fe a3y it 2 ik
Bl(deT Bl 14 %77 ) Fa R4 27 2FTHRTAFEZER T

MRS R EUE X FRRBINETE R Z L3 VLY
BT HTH 2P WL RF 2R HE T L PR E T F RS

EaALd o RStz ART R E Al £ TH X B ¥
3 oA g LR RE T R PSR I# ¥ % - XLPE THEEX M B Gy
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100 T I S = Initial breakdown strength [2] « AC electrical insulation capabiilty

2

AC breakdown strength,
electrical insulation capability [KV/mm]

0 10 20 30 40 50 60
Operating duration [years]

F#L kiR : Toshihiro Takahashi, “Investigation on Degradation
Characteristics of Aged XLPE Cables” , 2023

Bl 14 % % XLPE 7 &8 s #5124 1t 2 ch)
(= )POWER ANALYSIS SIMULATIONS

A ERR D ARSI EEEINA > A ud AA3E 2 Ticro Grid
and Islanding Operation Strategy in Shulin Campus ;° ™% %2 CRIEPI
#% < "An Introduction to the Simulation Program XTAP for the

Analysis of Electromagnetic Transients in Power Systems | -°

EAMHRTR AT LR TR VOB THTFR - TS T
Fri o AR R T e s RE S BTG R R BRTEH Y T R

ESES S N S S LT

ETTRS

o
B Fg B BHRACR e de FIRF R 3 BB 7% » & &gy [EEE 2030. 7 The

Specification of Microgrid Controllers w #7ig = B # s 2 fic® 4
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CRIEPI #F 2 31 & /1 3% 484 97 & 2 T 227 it o #8 XTAP - &2
PSS/EZREHHRENI F TRATA RN & &4 epF 2 Ik
B GlrB MR - FFSBRLIESE I TRELEFITRET

kA5 0 @ 2R RMS B VAR K E o

XTAP £ i3 % * 2 EMTP-ATPDraw 4p 07 > 3202 B35 /i & i& (7 4% %>

e NER o R LE I &X"t’??:{a‘a IR 2w ARED

B
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4% kiR Taku Noda , “An Introduction to the Simulation Program
XTAP for the Analysis of Electromagnetic Transients in
Power Systems” , 2023
B 19 XTAP ¥ it /i &
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i CRIEPI 3p »XTAP &2 8 s R i s 2 2 & £ & &
g # #~ (Numerical integration) * ;% » & * 2S-DIRK(2-Stage
Diagonally Implicit Runge-Kutta) - 22 #-25;% (Trapezoidal )4p +* >
2S-DIRK »* 3 5 {6 crvfeactt L & o 14— f§ H cnRL % B 5 bl4c®) 20 0 3
Tood 0 REAINEAT ] AL BRRERE SR 2l o d 07

6"34

RLo25-DIRK 27 ¢ Fla TR RonidmgF gt » 7" E T 5 P LR
PR R A A BRI Bk RS E
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e FE

MW

FALkih: Taku Noda , “An Introduction to the Simulation
Program XTAP for the Analysis of Electromagnetic
Transients in Power Systems” , 2023
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& 3_“
22
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e S R
21 00H"/l'h\""l”lm"h"hk'"\‘H”!"h"h\ M'M”M"h'h
Rl 70 %0 60 50 1C

P (M)
T4 kR Taku Noda , “An Introduction to the Simulation

Program XTAP for the Analysis of Electromagnetic
Transients in Power Systems” , 2023
Bl 21 2S-DIRK ¥ Trapezoidal i# i % % v e
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7 B¢ " SECONDARY BATTERY | & A 3 » & 2 2 d S #ri Ik 3 58

Py B R f F i 4P 5 Function demonstration of battery
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energy storage system in a Microgrid - @3Fp 7 5 F &6/ % #14H
BR R A BT R R E R BB WP ¢ el
g RERe k kiid 2 R i Bi(Grid Following) ~ & #7452 (Grid
Forming) 2 p #@BAFE # i > P2 > dem BB kSR8 T8 B
REN T RE LT RENEE TR 22 AP PR R TR D

FRME AR VEERE T ENERE DL > & AT T R
R H-R G r-ﬁf“g B+ & [EC 61850-7-420 F#Lid 3048 5% s 4750 At
MR T I A RRPIEE T PR N BRI H
BART Ry FLER P BRIRL RO F ORPE e
HE T REERRAET A RE '%@rr'?ﬁ AR %?.Jk‘ﬁﬁi‘%iﬁ?%

,;:5 R K
ad 'pﬁﬂb

%
(m

I b 4R 16 0 B R B 0 B R
R R A 5 PRHREES LR FRBEFRE TSR

\ Féﬁl;’ 2k F’-T] o) 22 0 n B Fmri_r] ‘lif'g] 23 T

» The first MW s scale BESS test site in TPC

» The first field in Taiw an!om\pl ment |EC
information model to integrate PVs and 5

» Possible extends to the development of future microgrid
technology and business models.
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®] 22 SECONDARY BATTERY # = & f§ 37 457
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] 23 SECONDARY BATTERY #t = fjdrgz p = % inii?)

#4tip e 248 0 p > CRIEPI At iR v F30F —ad i i # 3
# % % (Energy Transformation Research Laboratory)sh= v 45 -
(Yuchi Mita)Fi®# 3 B f # 3> 8P 5 " Current Status of
Battery Energy Storage System Interconnected to the Power Grid
in Japan and CRIEPI’ s Activities about Battery Performance
Evaluation > iR M F P ¥ o T 3% = X T FR L™ i 353
%k~ T#d (EV) foz ¥ Al6Ea kst (BESS) % - BESS sg#p v # 3¢
AR EAE LA RRFEE N 2R A IR A D N
"FEL A RRT A e N BFRITL Y B/ P G BESS #E
7 OETHE 4 > AR BESS A p A2 B iAo 22 P Sk 0 Bk
A BESS #% 7 - 43I T4 hid v AR BANERTE F L BRRR

RS CAFEE S el @A TR R e T R Ao T 2024

Jit

B ah G #gF A8MW/1I3MWh h+ A|4maeS F 4 BESS %443 -

FRENP AAL AN ABEAE AR RI TR S RN KA
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(Z )SECTOR COUPLING

Ai&RAEA B BT A AT £ (Grid Innovation Research
Laboratory, GdRL)#% ez (Masahito Takahashi) 4 % /=it
20 48 £ (Sector Coupling)ik4g -

1. # B wp

wp A 2050 ER Y fop AT o AR AR 102 £ g R 5 TR
ok P AFI R A 2030 E R 46% R F F W
(National GHG emissions) o e F¥ » 2030 & B Rae hRF ¢ - 3f
BEARFT I 536-38% 2 ~HBETREEFE 5 103.5-
117.6 GW(p # % 66 GW) -

BEAR G Ve ~5AAE 4 (Ministry of Economy,

Trade and Industry, METI) =% z_ % = 5550 ik vt 23] > 2% 22030
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o Bl 24 P o

Strategic Energy Plan -Policy responses for 2030-

Electricity mix

Approx. 1,024 TWh Approx. 930-940 TWh

Hydrogen/
AEErox. 1% .
Approx Non- Ammonia
18% : fossil
" co. Approx.
Approx. 6% 249, ApProx.
Non- 36- Renewables
fossil 38%
Approx.
Age;@x gg%
/
A o
o Nuclear
Fossil 220
Approx.
76% Approx.
e . 200 LNG
gl Fossil
32% Approx. A
41% oo, Coal
SN, Approx. 2% Qil, etc.
FY2019 FY2030

TR S

Maximum introduction of renewables
as primary power sources.

Further pursuit of thorough energy
efficiency

Restart of nuclear power plants with
safety as a top priority.

On the major premise of ensuring energy
security, thermal power in the
electricity mix will be lowered as much
as possible.

Innovation in the thermal power by
means of hydrogen /ammonia - fired
power generation and CCUS/Carbon
Recycling will be pursued.

PAGA Y E A R RS AR

Bl 24 2030 & p A7 4 fertpik
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(N AN SR S R A
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Glae B 2019 £ 5 7 3 pend MR

Bx 426,21 GW >

ST IMEF RS

(Duck Curve) » &8t + 18 Bhdz » 4 &K 4 so 3o § 050

RAEJ T K 4T B 25 4R
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12 Absorption of surplus electricity by
LU Vv 2, 2078 i s v pAESd slneageieperetion |

I
10 Pumped storage
generation

Stopping the pumping and
increasing the generation
of thermal power Iants.

09 6 12 18 24

o kiR Masahito Takahashi , “CRIEPI’ s R&D activities in
end-use electrification and sector coupling: Heat
pump, Plant factory and Electric vehicle” , 2023

W25 4R Bk

2. CRIEP] &% AT § * HBI0F 18 & TR 8 K b

B3R F® 48 & (Sector Coupling) fidp f¥ =it Rij 7 370 (4r
A~ A LEEEFZDBI)UE 2GRN R @ RS
BESPRET F I R 1 L AN R @ %50 F  (End-
use electrification)®_ % - B2 i & 0 j* o

Pt IR L i d 7L R U E & BRI B A Rk
FaRA I LA R RS T RERE P NT L RIER R

AR A G E
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T4 k% Masahito Takahashi , “CRIEPI’ s R&D activities in
end-use electrification and sector coupling: Heat
pump, Plant factory and Electric vehicle” , 2023
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AR (30-9096)F imE 2 P AHE NS I 3 B ARERR &

B~ =B 10~90°CiR & % AP 2B #0K -

( [ Specification of Tested Heat Pumps) Stean Generating Heat Pump
Industria! Hot Water Generating : max. S00kW ! % |
Industrial Steam Generating : max. 600kW
Industrial Hot Air Generating : max. 200xW
Turbo Chiller : max. 2,100«W
Air Source Chiller : max. 350kW

[ Conditions of Temperature and Humidity])
Hest Source/Sirk Air : =20~50°C. 3%"'9096
Heat Source/Chilled Water : 10~80 < =
Hested Cooling Water : 10~90°C — Heating Tower (b Mater Scurce &7 Gl ler

(Outsids of Buiiding) I (Inside of Buliding) 'ﬁ ‘

| Brine Facility 'I_—_—|—~ Heat Source/Sinic Alr tttetett
Brins

Air Temperature and Humidity
Heat Sink || Heat Source

Control Room
Facility Facility

(nner size : WBm X D14m X H5m)

Tested
Heat Pump

Air Handiing Cooling
Unit Unit

P

1144444008

Heat Source/Chilled Water

Water

Hesting Towar

Outwca Alr lp Srine

2l OfFfca Roam

> Haated Sir

<= Ofice Roam

[ Haatuct Alr

Water Source
HP Chiller

—

Husted Wetar

.

F L kih: Masahito Takahashi , “CRIEPI’ s R&D activities in end-
use electrification and sector coupling: Heat pump, Plant

factory and Electric vehicle” , 2023
B 27 CRIEPI # & % SuipliE3k & 2 42

Q) EFLRFERP
A E P EANSEF I RFTERM (Plant Factory with
Artificial Lighting, PFAL)# B hg = 5> ¥ A AHRBEE
HEPLE BT AP F R LA BB FEY By o
(Miyakojima island) - p 2021-2022 #d p »AscfrF & L 4 o o
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(3)

R R R RERA) R AR RS T BT e 48 e (Grid
instability) R 4% » ]t & F 2 B iR g 32 % 50 Frdied 1 Ry
ERpP g4 35 LEZREFRTAVAERET R4 i
IR RE IR AT ool A B RT TR R CLED 22 R

SERBBRLFE TR TE DR o PR SR i

LR

Wypztp AP d 2@y >3 3T 2 (Battery
Electric Vehicle, BEV)16 & &~ ~#& % /2 &£ & (Plug-in Hybrid
Electric Vehicle, PHEV)17 @ = ~ # %8 &£ # (Hybrid Electric
Vehicle, HEV)RI% £ 6,200 8 & c 2R A#HK*» > 5 > =275 9,000
BPsf LR 2F BTk o FHPITF RRITE B LS

2 RIERT S F RN #H e 5-109% « b > T2 Hip
Faa i MEL TR E AR THFAF T REN
BT RE R > 7 [FAT 4 EE PR o

TR RS AR A E AT D sk b iR
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v
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F AL kih: Masahito Takahashi , “CRIEPI’ s R&D activities in
end-use electrification and sector coupling: Heat
pump, Plant factory and Electric vehicle” , 2023
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