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STRATEGIC PROPOSAL Fundamental Technology of Energy Network in the Future, and Science of Energy Demand

- Toward a change in energy supply and demand structure in general households beyond 2050-
i

Executive Summary

This report presents a proposal for R & D strategy on fundamental technologies of
the low voltage distribution network and energy demand of households connected with
the network beyond 2050.

As of 2050, large volume of photovoltaic (PV) in homes is assumed to be penetrated,
and excess amount of power will be supplied to end-users. This means that consumers
in homes will play dual roles in both energy supply and consuming, that is to say, in
2050, the energy supply and demand structure in the low-voltage distribution network
will change drastically. Based on these circumstances, this report aims to explore and
propose technology to promote for the ideal situations of low voltage distribution

network as well as human behaviors on energy demand in homes.

In May 2016, the Plan for Global Warming Countermeasures was decided by the
Japanese Cabinet. The plan defines a path to achieve a mid-term target of 26%
greenhouse gas emission reduction by 2030 compared to 2013, and sets a long-term
goal to pursue 80% reduction by 2050. In order to accomplish 2050 long-term goal, it
must be important to decarbonize electric power supply ultimately. Large-scale
introduction of renewable energy, especially PV including household use is a promising
option.

However, the power supply from PV, as well as wind tends to fluctuate and thus is
classified as Non-dispatchable power. Large-scale penetration of PV is concerned to be
harmful for power grid load balancing

Toward 2030, countermeasures such as demand response, prediction method for PV
power and ICT for smarter grid, etc. have been improved. However, further
deployments to meet with large amount of PV residences is not sufficient.

Based on the above, mainly two bottlenecks emerge. The first is the process to
capture power generated from PV systems in homes and utilize in the power grid
system under the appropriate balancing condition. Considering the speed of expanding
PV until 2030, the situation will be different in terms of the volume. The second is the
expected change of home energy demand, and its responsiveness in 2050. Energy
demand is "derived demand" which is consumed in the form of lighting, heat and cool,
ICT, etc. Therefore, to deduce the change of energy demand, further analysis would be
necessary to look deep into human behavior to consume power.

In order to overcome these bottlenecks, we will consider R&D items in the long
term. For the first issue, current centralized power system has a difficulty as the
number of decentralized devices which generate electricity uncontrollably increases.
To solve this problem, it is considered that autonomous function should be installed in
the low voltage distribution network based on the conceptual idea for ICT, which
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results in replacing centralized telephone system and promoting various innovations.
It 1s important to consider such autonomous decentralized technologies / systems
proactively in order to respond to a wide variety of electric power system needs in
future.

To realize the systems, it is necessary to develop a comprehensive R&D for
autonomous decentralized power flow control including power flow control technology,
mechanism design for the market. Regarding energy demand in homes, research for a
human energy consumption behavior modelling and behavioral science and economics
1S necessary.

Specific research and development items for the two tasks are shown below.

(1) R & D of Autonomous Decentralized Low-Voltage Distribution Network
+ Power flow control technique by autonomous distributed system of power and
ICT
+ Power control system in homes and other related systems
+ Power and equipment and materials development in the network and home
+ Market mechanism in low-voltage distribution system / mechanism and method
of electronic transaction
+ Model for evaluation of institutional design in the electricity market
+ Model that can evaluate the holistic power system
(2) R & D related to energy demand science
+ Modeling of energy demand, measurement and analysis
+ Research on behavioral science, behavioral economics related to energy use
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Fig. Image of R & D area in this strategy proposal

To promote the proposed R & D, a consortium to share information among industry,
academia and government, where they verify concept and develop technology from the
both fundamental and applied aspects mutually, demonstrate the effect and endeavor
to extend the local installation to the whole network.
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Customers in the future Customers in the future
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2) The Future of Electricity: New Technologies Transforming the Grid Edge

https://www.weforum.org/reports/the-future-of-electricity-new-technologies-

transforming-the-grid-edge

[3542] 2050 ED—MIHKEAND PV BABDHTE

(1) BREAPFHERSEEICL D PVIEARRIAL
- 12050 A A HET L X — 5 W = )L X — % K AT REVEMGER ST (H26 45%) 1V Tld, 2050 412
BIFOHANRT RV —DEALALBEEZFHH L TN (.:Jrﬁ@ﬁlﬁa’“* IFHEESR), 3 BREOHE
EMENH L, ZZTIEFHHEO NEROKRRFASOBEEL A2, GENRHEEROCRE SIS
EITHO 2 ISR 0 EERRRFEN - WRHEOEAZRET LI LEZHE LT — X OFALORIE
LOfEE AW, HALEE L OMEIZLLFom@E by,
*FHAERRET R X — |2 X DB : 5,988 kWh (&3 EED 47% fH24)
*Z DN PV 3EER : 2,788 € kWh (£FERED 22% %)
Wik FEH (FEEE) : 1,554 8 kWh /FEEEH : 1,234 {8 kWh
F72. ZOHAED PV OREAREILZ. LLTOmEY,
* FPEH PV (A& : 1€ 4779 1 kW (% (H28.6 KEUED METI AFKAHE) : 884 J7 kW)
*IEEE PV RfiA & : 1865 1 kW (25 (H28.6 KHLED METI AZAE) : 2,525 17 kW)

2050 EDHNLHETEIZEFER PV % 3.8kW/ #if & 4% & 3890 S #FDH *ﬁ% T L. FORIRE
SEUSZ TT00 HE OIS T AL D, FFEH PV L OREEITENEEEDK 13% 124
U5, FHEERBRNOENTEEE (BFNEERD 36%) ([ZR5 & 1/3 &r; (A4 45,

(2) PV ¥ 27 Ak o Hisd L
KENCB T 2R EFEN PV ORHEMA&EN & LT 2010 4512 $3.24/W TH 7= H DM, 2016 4121
$1.14/W IZIE F LTV 5, 2025 4EClk $0.7/W Offifs 272 % LHEE STV 5 2,
- %[ DOESunshot f =77 4 / CIX PVRE 2 A O BAEZLLF O b 35 Lm\é 7,
% 2020 4 : $0.07kWh (EEFEM) / $0.09kWh (5E)
% 2030 4 : $0.03/kWh (GEFEM) / $0.056/kWh (F)iE)
- NEDO @ PV %éﬂ%: 2 HEE - 2030 45 7 [ /kWh (L) Y
- JSTLCS : & ERHAMRHEIC SV - 2 2 RAHFIZ L v 2030 4 5 [ /kWh S a[gEE R LTS 7,

(&5 3Cik]

1) BIE4 HP  http//www.env.go.jp/earth/report/h27-01/index.html

2) Bloomberg New Energy Finance "the Future of the Power System" & X F7—%&f}
3) DOE SunShot Initiative https://energy.gov/eere/sunshot/about-sunshot-initiative
4) :NEDO (PV Challenges) http://www.nedo.go.jp/content/100575154.pdf

5) JST-LCS http://www.jst.go.jp/lcs/documents/publishes/item/fy2013-pp-02.pdf

[3543] EV:PHV 3LURERBHEHBEHMDEALZORTF I v

(1) EV - PHV
- fpEYE [EV - PHV n— R~ v 7] #5E Y Tk, EV, PHV ® 2020 4£ B 5 A 550 100 555348
FHNTWS, EVI00 THEDH B L OEERERFNILLTO@ED
* )% & 7,000 5 kW (Z%E - K ERMARE : 28 7710 5 kW)
*EEA R 3,000 5 kWh (2% - [RIEFEFZREHTFEE £ 4148 5000 7 kWh/ H)
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- HEREIZ 1T 2040 FE DO FHIRTED 35% A EV - PHV IC72 5 L O T2 £, 50 . 2050 FFOBETHI
FRAEEHE LCHMN KIS EBETE D, WAETLRAFMLAEEED 10% 28 EV - PHV & 1K
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Nbled, TOZEPLRIZIND O EEREE L UEATE 222 61E, TOBIENE
BITIETmITRE WD,

(H28 A ARAHE (AA) : 6083 T H)

*5F 1 VT U LA A UBMAMELETN PRI TS, 2010 412 $1000/kWh TH > 7= H O
2016 4E121% $273/kWh & 720 . 2030 4Tl $73/kWh 23 48

(e - Sk EREF T A b 1 £ 2.3 5H /kWh (60 i) )
< BE 2 T ATHNFEMAEEME L TH2 EN BT S/ — 4 —/b : 14kWh/70 51 (FEith
H{A)

(2) ZEHE R ELE M
<Rk 28 4F 3 A [/KFE - BREVEMELIG o — R~ o 7IETIRY CTIXEREMABREEM D 2030 4F3 K A5 D
HIEAZ 530 FeL LTWh, ZHICKDBEOH NEEIFILLTO®EY

* R 371 5 kW (BREFENM 1 54720 0.7kW/ & & 487E)

(2% k]

1) #&XPEA HP  http//www.meti.go.jp/press/2015/03/20160323002/20160323002-3.pdf
2) Bloomberg New Energy Finance "the Future of the Power System" & I 7 —%&#%}
3) X HP http!//www.meti.go.jp/press/2015/03/20160322009/20160322009.html
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v RUVARCRAEOHROERN, S HITIXEN VAT LOEAE R 7203 b AT 2
JEF % Z ENEBC2 D, £72 (1) @ITNTH S BRI REREICB T D5 =R X—
T L LCHET 22 L0 b, RIS S (1) (2) OEBIALLEEL 25,
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LRI L LTI, SR, BEE. JST, NEDOEREX 6 b, F1H
AT oo 7 R AFEIT L1010, VAT AL EREEM L ER OGN & 2 DR &
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HEfE L7 E O B 2 e o7z (3 E : CRDS-FY2017-WR-02),
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f1ig 2. EIRADIKR
BsEm (1) - EEREREICEAT S2MRMRE

1. K[E Transactive Energy
Transactive Energy IZ, /1 A7 LAOFHEToH HEFRIOHIEIC L v iThit Tz
ke NT VA RO ZEN, EEMEOMER L, TS REX—ZADOHIE A =X L%@ T
TAT 2 H LT 7'e—F, 2004 42 DOE 73 stk & L T TGRIDWISE Architecture
Council | Z&%3 L, FEiERER L & TR, &/ — N2k 28l (+H5EEeh) @
BaEtic, BEIMREFREIEI 21T 5 Z & T, BHREEEOZEN - Kbz X5,
FEUVARNL—Ya rObOERBITHON, (LLFSR)
+ Olympic Peninsula demo (2006-2007)
SATHIK . ETRAMRE . S BEIRR & EEOERFE T COM AR Z1T 5 BEARE
JFE A AEEE,
+ AEP gridSMART® demo (2010-2014)
HEMS RX—2D Y 7V & A LAiiGOME, B TY TV E A LA 8T 4 T %
RS R N SR d DA A 2S5 L, PIM O D EG|IHFIcB W CHEMA{L, AEP &
DOEEEa L ha—L & B—7 o— Rl E A,
« Pacific NW Smart Grid demo (2010-2015)
PNNL % @ transactive #:& 2 V., JB T H RO 4558 71 O KR, ©°— 27 1 —
KA b, BREVEHIEEIT O, b D BICT#ET D/ — R~DT7 78R 2k, 4
BT 4 T EFREEOE NG TRZAEEE LTS,

2. XEOT7JV)5r— a3 EFELOH]

KETET 7V A= a EVRAREATEY, 7oy 7 MillX, LTO@EYD,

* EnerNOC ft : DRRE®BEMT 7V F—2a Y EVRR

- Comverge fl: 1 —fXFJEa x5 L LIex U > NG|

- Nest Labs £t : fifE 3 % & E/IEHER AR L S415 Rush Hour Rewards 7’12 77 A

F 7=, ANTHEEIC X A 412, Watson ToT, 35 L UK Whirlpool, 7 7 > K Fingrid £t
M Siemens fh & DX AT v T NTHIBEZLSTEXET AT LOEMRT T v N7+ — A
Crex 288 %, F£7z Verdigris tLEEZHFODICENEEO S 21T 5 P —E A28 L T
W5,

3. RMEAHI )Y KA Z>7F 7 (European Electricity Grid Initiative (EEGI))

SET 77 (Strategic Energy Technologies Plan) @& & T, [FRDOERINDFE T xR
NI =7 DA ) X—=2a RS 5 QFEFHOMIERTE 7 1 7T LA RE, FEhi S i,
A3 GRID Innovation Online (ZAR SN TWD, TOHNL AKEALEREXIG L L,
Prosumer % —7U— K&t 95107uay=/ & FRIRT, £, b7 my =
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J NI T—~ET T TITTRT,

LR M

E-DEMA E-Energy 1 =37 F7?D 1o, ICT LPET —XIEHICLY, EENOLFEE TOZRLF—
VAT LD L NEEHTEE ORI ETT D,

INERTIA BEAFERFE S A7 L2, ToThings/Services (2 & Y il L BEEE iR 07 27 7 ¢ 770 BEHRAEAT 5
"structural inertia" 71 ¥ = 7 k,

Model City IRNAX—HHEBERZITOEE (cell) ZHURHAILZ U v RHALTHIFEIFT 5 “cellular control

Mannheim concept” % i%it, Energy Butler NMERE X2 VT 4 T TA RV —%RE LN DLFEES

EV 7 B#EhfilH L= xov ¥ —FI & ik, 27V v PESGEEME b R,

ADDRESS project | 23 OIEEBEHWES (Fava—<) TV TF 4 7T~y REfET 52T 70 F—
va UiEE TR D,

NOBEL GRID Horizon 2020 ® & & &AMk, @E#, LT, MRERENEA~Y— N7V v ROSREEREEIC
Project BEE LIRGGET DY — L L ICT —E A, Z9H Lz — P —be Rk, BRI E

BOBMFT 7 2 —IC LD EVFAET AR, B X HREORLE~DEAZREL T 5,

The Flexiciency | Jeswfatil], Mtk L o8 —HilE skt f)_Eie & OB/ NFRICE T 28— B A &M, 4 —

project 77 BU BB W T A B A 7= AT — 7 R L OERE L& BIA AT TES) 28 L CThnE
STV 5H

BESOS A — KT 4 ODERSOFGAEESCT XL X — 2 RICHT 2B ZE EBERRET R — 2
T LOFEEE,

The Estfeed BHEAEREZHE L. BHOFTRARER OO DEMH, = 3L X —4RM [, BN Fv—

Project FUTIEBNCES D HERICEZD )7 " =T 7Ty N7 4 —24,

Smart Watts E-Energy 1 =7 F 7 ® 12, Aachen |Z7 1 —/L RRERGICEBW T, £ TONLEIMNE D%
BLHEEOT —H %Y T NVHA LA TATL, unbundling-compliant €7 /L& 5T %,

SGMS EHOEFER L IHEEN, BEFOA > 7 7% L0 SISV SEERBROE Iy vV —

T DIRAT 4 o T —E RO T oD TV bRy NU—7 26T 5, FIEE
Eo7m N2 ATETIANRERITH,

MeResgio E-Energy f =37 F 7D 12, BERICBW T HFIHEZE OBRR LOTERICAET 57201
TRAX =R a—F = — 2 OEBEHEIZICT HEZ BT,

AT—FHAAT-EDME
SHEROF-UARAR
FubI—SRRUEALOLHORERE
EELT R AN BRI
Jni“";d EERE~ O XA

pk-1- SaNOL- FLTUTE. 9N
Bite _asbmr,r 7P IO0—-F
-8

JE'-—_“J_EL‘—_J}T&: FPIO-F —
EERFFO—70NRLNE ——

[ b

FobD—28H
EERROTIUS—-ER
TR EH A~ OpsmD A
REHELTEFEE
FEETRHCEML
ErEREAOSHEERE
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https://www.iea.org/publications/freepublications/publication/TechnologyRoadmapHow
2GuideforSmartGridsinDistributionNetworks.pdf

4. IEAICEKBAY—IJU)y K702 b

IEA TiE, A~— 7V v F& TEREOEAMOCEHICICT 2 v, 2T 5iH%E
FOEN=—R bbb TEERERBRKOENZMGTHEN XY NV =T AT A
(Technology Roadmap:Smart Grids (2011)) ] &EFR L TE Y fERITHEINTT Y v
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BROERENTERIN TN & LTND,
https://www.iea.org/publications/freepublications/publication/TechnologyRoadmapHow
2GuideforSmartGridsinDistributionNetworks.pdf

Past Present

Tansmission Distribution
e @ ysem B o cotee g contrd mriva %

| [ opemtr i -
w /N g\ = | e
s / \ industrial s I || wdustiat
I / \ customer H | t customer
. . 1 .
—F 4 X wonn. |
Substation Substation cm | Substation thm ommercial
customear Qustomer
-® » [ -®
Residential Resi dantial
customer customer

—— Electrical infrastructure —— Communication:

Frra~w— 7Y RICBET A7 0 Y =7 F O & BRIENFITLL T O

TuYxs hOME | ~— R VAT AEY T R Ladis

AMI Av— R A—=% FENT | ET — % EFH T RXT 5| Ee KEYIL AFEBRD, T—
A7 LA (IHD), #—,3, U | (MDMS), #f5 Y 7 b, fEFE | R - REFH
L—. iE{EH B 25 5 (WMS)

HEEAS 2T L

A~ — MESHESE VA
IHD, E/VHBLY 2T A

IR, A~ — P —F 2

TRLF—H v aRh— R,
EMS, A<=&h %7 Ly A
T, e AT A, G2V -

R BV 0 FRAHIE K —
ko700 T AR

4 b, EV 5B, FEM, | V2G 7Tl L O ES
A N—H AAEEL

FIYVRLARVA |AMI v 27 4, BMARIZER | EMS, B ESH Y AT A\ U=/ FEFELT7 b, HEER
B S D UNT T AT A (DMS). GIS WEBmIRoOMmE, AT AF

WD m b AR R A RS,
TOU Eaxfieit

2N

BEEEBIL Vr7wu—%, AA v F. ¥+ | GIS, DMS, FEEES AT L| 7V v RO FHEE 5 ER,
Ny g EEEIEDG B LU (OMS), WMS PRAFIF O BUE B & e MET
LR, BEREL Y, B BN - R
ﬁi’oi@\/f Tk A
DERUTRORRE ©  EERE. v — s Y L — R Y2 REY T N FEOHNOIZODOENT —
ICT #&& AA v F F=b U= = | FFR AT A SR, BRIE, ST

BoEm (2) :

1. TxIL¥—
1-1.

IXNF—EE

FERZICEY ZEFREGE
BECC (Behavior, Energy & Climate Change Conference)

MESDTZRXNFX— AT ANBLNLDRNENDOL & T, =x/LF¥—0D Consumer 7»
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30

5 Prosumer ~ & 2 b ZZ T 20 H B ANk O, = VX —FIH, IR LT AHEH,

e

K8, Frot TRENEICEE 4 DATECERIE 2L - BT 5720 DIERIZ25 2 BECC

(Behavior, Energy & Climate Change Conference) 73 %, http://beccconference.org/
2016 420 BECC T My 7 Wb =7 —~IZIZLL T3 H 5,
C REATENV T DT O O FiiEf ATEVER D OTODT —ZIWWE, F—FR o, £

TIMEE, T FEMER L)

CAFRBIOTEATEN LR (FA #k, HiH, 7w 77 D50 T4 7 2ZA VR0 B

551, FEPEYER 7 &)

BEOBOBE (R LEE, WRONEREAFNOTIER, ~—r7 1V IF

HE L COERGHT)

CHBAREAIC XL DTEAR (A~— hEE, EV 2R EHBE T, Flmks )

1-2.

}K
TiE
=17

1-3.
Rk

ACEEE

®» NPO T & % ACEEE (American Council for an Energy-Efficient Economy)
. 1980 FEDAIRR LIk = 1)L —Zh sk ) b, BORIRS . EEFEHEICET 2 Bl
S>TW5% (BECC & HHi#£), http!//aceee.org/portal/behavior

Behave
Mzl & T 58 =R TENCET 5 EESHE, FFEHME, 2016 F0T —~< L Tt
Ergi vl Be /08 = 2 ATENOMREEICEA+ 5 Y — L, 2HE

- ARIRFE AT O &

c A — 27Uy REANICET 2{TEIISE
- ORI 1T D Bk = L X —RhR
c TRLVX—ET NASOITENEROMRE
s TRVFATEIOFEENT 7 e —F

ht

tp://www.uc.pt/en/org/inescc/org_scientific_events/behave2016

2. THENMEZHETI-HOBR : IRINVF—REMNEZECRMEZEDAY—T
Yy k7O b

Exi HEZ

E-DEMA E-Energy 1 =7 F 70 12, ICT LHlET —#IEHICL Y | HENOLEEE TCOTRILF—
AT BORRA LR E DS ETT D,

eTelligence B RDE )% VPP VAT A EFEB AT AEFA L, ICT ERH&ERIEE T35 2 & TF
FE OEMRRIEELE L, ¥ AT A REORELEZTT 5,

MeRegio E-Energy 4 =37 F7 D 10, SEEFICEW T HRIAZEOREN EOERICERT 572012,
TRAXF—NY 2 —F = — L OREH|IZ ICT Hidx BT,

Model City THRAX—HHHEEITHEE (cell) ZHUKHAICS Y » REALTHIFET 2 “cellular control

Mannheim concept” Zi%#t, Energy Butler WE#H X2 VT 4 L T AN —Z LN LEER
EV & HEhfl L= 3L X —FIA & fgiifk, 77V v FMEGEENE iR, e 0Tt 2/ <.
HERFE OB EB~ORNSITENZE L, HEEOHIED S 5 B BIRE & R T D
AT BEAEE,
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Smart Watts E-Energy f =7 F 7 ® 1>, Aachen |27 4 —/L FRBIFIZCBW T, £TOHBESINE DR
HEEFEEOT—X% ) TNV A LTATF L, unbundling-compliant &7 /L % #§5E,

RegModHarz NEBES BB, TWEZR, DNEBETEGEIC LD . VPP (REEE T 7 0 N AT A EREE,

SGMS EIIDOEFER E BN, DHERBROENR Y MU= DRAT 4 v 7 —EREHRT

TODA TV Ve by NT—7 BT 5, BRASHE LB R E O, BT
FRIRDOFIER L OVEREECA 7 4 AOHEEBIVEIL AT L EHE,

BESOS Z=— T 4 DER~OF A e 3L X2 RICT 2B E L ERRES R— %
T L DREFE,

NOBEL GRID Horizon 2020 @ % &ARAlifE, @58, BEE. KKRFERENEA~Y— N7V v RORRREIC

Project B LIRGGET DY — L ICT —E A, Z9H LY — b —E Rk, BRI E

BOBMFT 7 2 =T LD EVF AT AR, B X HRE) ORCE~DEAZIREL 5,

http://www.gridinnovation-on-line.eu/

3. Foo7or b

&[E ETI (Energy Technologies Institute) (Z4&% Consumer Behavior Study

ETI 725 300 AR Y ROMEZZ T IopEF#EEIc L5 7n v =7 b, ZRLF—T Z X
VR O—HE UTHEM, —MBFER X OPEEmROES) « B BAKFIAICBE L, HEED
1TEIREmZ O L., A~ — F T RALX— AT AEA~DIEELE O ICZ T 5, H
AR BIXHLNSNN,

http://www.eti.co.uk/programmes/smart-systems-heat/consumer-behaviour-study

%[E ETI (Energy Technologies Institute) (&% Consumers, Vehicles and Energy
Integration (CVEI)

ETI/»6 500 Iy ROME %25 F 12 B8 TR L EOMGMZN L 7 2l T ny -
7 b, HBIZZFTANONRTWEIRE 7T 7 A v BENH 28 Lo 2 AT AOREEE
AT AR, e Y 27 MZBW T, BV AETUBEICMIT, HEE OFIH
x5 0 RN & A BT D,
http://www.eti.co.uk/programmes/transport-ldv/consumers-vehicles-and-energy-

integration-cvei

& [E BEIS (Department for Business, Energy & Industrial Strategy) (C&5A~Y—
NI XILF—ICET 2 EEEORHFAER

FEND, BHEEROCA~Y— NFEEICLIVE—ITBEZ T 5, H D5V CO, PEHIEE
FHFOBENHEZHENSED Z ENTE L, REMROBEESERIE ERLAGE, B
FRE~OEBENTERN DN D, BFICLHHREREHET 5, FEEIIT= X —H
FIRE 2 E 2 FMEZ TWRY, 72 EOMMNRH LMo 7z,
https://www.gov.uk/government/consultations/call-for-evidence-a-smart-flexible-

energy-system

KE ARPA-E & Stanford KZICKDEIR1TEA ZF7F TR
B AT TR /e R 2 > 7 4+ — R K5O PEEC (Precourt Energy Efficiency
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Center) |Z. ARPA-E & (7 7 N%H 846 7 $) 2010 225 2016 H-122F TITC % H
W e VX —{HEHIRIC BT 5 KB ER 21T > 7,
https://arpa-e.energy.gov/?q=slick-sheet-project/behavioral-initiatives-energy-efficiency
https://peec.stanford.edu/research/knowledge-area/human-behavior

Engm (1) - (BEEERICEAITS7O00I7 b

NEDO Av— k2 a2 =7 ¢ EEEFEOF 26| (KL EICE T 5 NEZ i,
http://www.nedo.go.jp/seisaku/smartgrid.html?from=key
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R, 2O U T O 900 BFOEENSIM LI=T~ v KL AR AFEE,
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