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Not a destination, but a journey

California Edison's De Martini cautioned. "We expect this to be 20-plus vears in the
making. It is not a destination; it is a journey."
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Table 10-1
Smart Grid Energy Savings and Avoided CO, Emissions Summary (2030)

Emissions-Reduction Mechanism Ener{gbyiflﬁg:l:%sﬁ)ﬂm Avoided C?_FgEénés;slons, 2030
Enabled by Smart Grid 2

Low High Low High
1 Continuous Commissioning of 2 9 1 5
Large Commercial Buildings
Reduced Line Losses (Voltage
2 Gontr ol) 4 28 2 16
3 Energy Savings Corresponding 0 4 0 2
to Peak Load Management
Direct Feedback on Energy
4 Usa ge 40 121 22 68
Accelerated Deployment of
E Energy Efficiency Programs 10 41 6 23
Greater Integration of
6  Renewables - - 19 37
7 Facilitation of Plug-in Hybrid . N 10 60

Electric Vehicles (PHEVSs)

Total 56 203 60 211

The Green Grid

%ﬁ% % 75\ 6 0) COZO) 2. 6'9 % ( ﬂé E é1$-6 'i08'3 % ) 0) Energy Savings and Carbon Emissions Reductions Enabled by a Smart Grid
B (EVE DL D DBIEH RAEE EEENLLY)

]RCRIEPI Technical Update, June 2008 24
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20%

@ Distributed/Expanded Resources (Reduced Losses)
18% -1 S Distributed/Expanded Resources (Cleaner Gen. Mix)
@ Information Display (Conservation) Total = 15.7%
16% 1| mDyn. Pricing w/Tech (Conservation)
R Dyn. Pricing w/Tech (Load Shifting)

14% 1~

12%

10%

HARREIROEA

8%

6% 1 Total =5.1% \

4% 1

| BIR(Ez3M)
|
& T (BRERIEE)

2%

Reduction U.S. Power Sector CO, Emissions (2030)

0% -
Conservative Scenario Expanded Scenario

Figure 5: CO, Reduetions Attributable to Individual Smart Grid C

ponents in 2030
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How Green Is the Smart Grid? 1040-6190/$-see front matter © 2009 Elsevier Inc. All rights reserved., doi:/10.1016/}.t¢j.2009.03.001  The Electricity Journal
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SmartGrids Deployment Priorities

eDeployment Priority #1:

eDeployment Priority #2:

eDeployment Priority #3:

eDeployment Priority #4:

eDeployment Priority #5:

eDeployment Priority #6:

Optimizing Grid Operation and Use
1% A E A D s b

Optimizing Grid Infrastructure
E BTSN B

Integrating Large Scale Intermittent Generation

BAEMREIRIILFT—DORKEEA

Information & Communication Technology

ICT;&H

Active Distribution Networks

EEEmEIE

New Market Places, Users & Energy Efficiency
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The EDISON PrOjECt Smart Grid Innovation Symposium June 2009

Electric vehicles in a Distributed and Integrated
market using Sustainable energy and Open Networks

« To develop standardized solutions which are applicable globally

» To provide a technical platformfora« . | DB AT EFEZZ O EKEBEIEED/\vT!)—
interaction with the power system D FE I E HIENZ &> TEEFI(V2G)
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onstration on the island ofJBornho
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Goal ahead: Completion throughout the nation by
O—R<y T DIERK 2030 B E1L (2020F TIZEEE M FSG)

Design of road map : Early commercialization
A comprehensive plan - Establishment of smart grid

for the smart grid project, for consumers by 2020

which sets a direction - O o
ooy e 105 HTBISE DI IO Lo+

for technology development
Joint projects to develop

10 Selected Technologies
($0.2 billion Allocated
. between 2005 and 2011)

B ED TR
International

Cooperation and
information sharing
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E R DIEEE
Establish strategies

to encourage exports &
stimulate domestic demand

Established for commercialization

of the above technologies
-» World’s first national smart grid
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China Tops Stimulus Funding

The industry insider's guide to smart grid and smart grid technologies.

Top Ten Smart Grid Federal Stimulus Investments by Country, 2010
In U.S. Millions

China

us

Japan

South Korea

Spain

Germany

Australia

UK

France

Brazil

T T T T T T T

$0 $1,000 $2,000 $3,000 $4,000 $5,000 $6,000 $7,000 $8,000
Source: Data obtained from respective region (couniry) federal agencies

ZPryme
Research & Consulting

China’s Power Sector Investment, 2006 - 2009
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Source: China -Efecfircu?y Council i
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[January 12, 2010]

GE to build China smart grid demo center

(United Press International Via Acquire Media NewsEdge) GE will partner with the
Chinese city of Yangzhou to build a smart grid demonstration center, the company
announced Friday.

GE says the initial demonstration phase — which will include wireless-enahled smart
meters, home energy management systems and smart appliances setupin a
100,000-square-foot lab — is designed to showcase how GE technologies can “help
China improve the reliability, efficiency and carbon footprint of its energy delivery.” Grid
infrastructure and contral technologies to be used in the demaonstration include
automated outage identification and restoration software, field-force automation and
deployment systems and grid-wide netwaork management software.
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Energy efficiency is the cheapest source of energy. While many of the largest assets have been
without significant improvement for decades, investments in new technologies can provide new
opportunities for utilities to make efficiency gains. While the United States has focused on incremental

BARDEARHEIEBEMLERY—RT 'J‘JHS'HTIkyj(ﬁ?xﬁ’éb'('éf&*a U BA=

HIZEH-TIXEER, kAO)FHREFRDBEEMEXIZIEX100%ZERKLTLNS- -

utilities continue to make gam&- while the efficiency of utilities in the United States stagnates. This 15
becausdJapanese utilities have invested heavily in automation and smart-grid technolagf with some |
utilities having almost 100% substation and generation automation. | Figure M.15.6 shows some
efficiency and automation information for a Japanese utility. The ability of U.S. utilities to improve
efhficiency levels will depend on the regulatory environment for deploying smart-grid technologies.

Efficiency and Automation Penetration for a lapanese
=B Utility
- 1 —
Smart Grld 0.4 s ==(enerator
System Report 03 Efficiency
0.7 -=TRD Efficiency
Annex A and B

0.6
0.5 —Substation
E’: Automation Rate
U-.'-'! ==Hydropower

' Automation Rate
0.1

]

1940 1560 1980 2000 2020

38



@ HRODENDRHTHDICTEFEDFFF

FEEEIK hRISBISTAR
RF I NDE P N
1 1R - 18D
-BAZRMEE LI
- BHURKRFFIEL—
-ERE AR %

BRI ENF

ol $E P
- R B 1
6kV .mEgamER =

d
X

O—J7 cNTHH

s
BT M)

N A D OIR ARG
362 7 A )N

R - 185

J—J 7 e NFE

39



AR RS

oy ==
) & AY—hk

J1)yk

; = o (BERET
- ke EEUBED

DIE WA MEBIEE

BifR, EMR-

il EE & E

ALkt

L/ 7y B KD)EA

- . Yk —%)
=1EH (p = = K J

1
1l
|
-
|
1]
L1




BABZIT—KT1)yR

OHARENDERZMEETIZAHANENE
H-FAAT5

&Y, BEAEIZIE,

07(5%7'5% B(PVIORKEEBEA (EIZFEHRE, 2020
£:2800 5 kW, 20304F : 5300 FkW)DHET, EMD
x)J$EI’J1 LS FRAZEEIRIT 5177,

OEXBHEIE, HPRIGAREEFHLLVETFI AP E
HIE S FI A (EE DHEE, él*)jéi'iz_é’f/77<><)

%) BIAIXEV/PHEVD B ELFTEEAVIT(RIVFDAERFROEREESAXELEHT)

41



AN REEREEAITHFDRiTTARE(1)

B EERGKLEDRE

OETEH (101+6V) DREIRE

VEEERBED20%FEEL L
(FETEETEFIC1EFEE) T
BRIt

HOEED

O RE - REL DM (EHEER) it BEL

VEEERBEND20~30%L E
@ u e .

> EFEFERDOHEEE SVCOERBLHEIZLAHE
>PVA U IN—2DFIE A (2K D5T

> JL—J/IN\J—a rA—F(LPC) G E D FH RV E B HEIR Z K DI

42



KB%%%@E G AICHFDRMARE(2)

1 (/BB

%l:l I Yap J:O)E%E
® F R #EAEE N (LFC) D ElRE

- _ - /’fﬂiﬂﬁmﬂﬁﬁiﬁf 2
§ [snsRisay >PVOHNEE, [KHYI<kD
3 . RRRHHOREERE | o N
22 ¥ ﬁﬂ:aa DERET—25) 4
s | " g(ﬂg%ﬁgw > RRDE SR
% \ E1m2%) BB L OIS
C e 1EERE > >TmuﬂEl’] !f‘/\ﬂﬂ“ﬁ"ﬁ_t%vo)ﬁﬁ%

o LB LD, Fln hERDERE

P ERRERED
-~ WEBLAIL

00 T2006/5/11(K) 5/12(%) 5/13(%)

900

800 |- ﬂ . .ﬂ
700 - % ;
00 - 2219 20414 16/13

o
s s s s s s s s s
=3 < = 2 2 =) 2 e i
YRAE f s ¢ 8 ¢ FR -
N [} - - N - R 4 —
o7 A 3 &3>y ‘..

43



A5itFE

.I %Ehé%ﬁﬁl

® E SIRFIDFHRE

1 E D3

Sk T8

E

B AITEIRIAER H (3)

SAEDTHLGLEEERT, BXRMNZIVE

[

NG HE

_J

-+

| BrsEEOLbOXNORES |

+

[

BFAD—EHR N
(FOISviavER)

]

\.

N

Y.

SHBHRE

KIBHDRE
==
KBk
BIEHT] K73
&
8H¥F 128F

1605

=

Bremam
REFR
98
128%

1584

BErum
RiEFR
o8
1285

1584

14.4

>PVOHHZEE), [EAYICKDERIE
HEDERT 29
>EEBDEENDH

>EBMFICKDH G
>R R A X F DR

»

21

222
138

®: W

202
142

225

S
23 24 Zh 26
217 27 199 274
1758 185 183 18
o @ T @
30 31 - -
M8 232

44



Kﬁﬁﬁ'{:% EEAICHFDRMRE(4)

N $%}ELJ il()) I:I%L

RIMBWEFIZHBITHPVORFELDRE
(@) 1B (EERIRILEF—) AL
(b) RLERZEAZRENMNLELY (BFHIZKE LE-RAEA)
(c) RMBHWEFICHAN—BFMIZIET T S (ronR—a0%H)
(d) BIERZBEEHMNZLY (boTEo—AL) S h LR ‘
(e) —FRiE (BibsRIEBmE+) - BER
FAREINDMIES LB

(1) AR EEDET HE#HSFAHLTEHELTHIET, RHFLAEDHEOTL
BBREMFELESET B AHRED)

(2) BRBMEZEEDIET BERKECTEAZELSEZAMED)

QB) BEELREHEDNIET (1o N—42EREITEFTETEICHDA—BMITET, K5
APV EIAE N (ENEN) TEH#RTETEILELY)

4) BHEREFHDEER(BHIZEIFALNBLNEDETSHMNELS)
(5) B KD AIEEE (ERETET—FE)




PVE A= (FFkW)

5300

2800

~1000

@ PVXEE ARHx mi it &E (K1)

* IR R/ME

— 20205 F T3>
BIRRESF | IZIE7EYIZ<L

"FERYMNER

- FEREEM(L-%F))
HRELBIEARICEST

&, KYERLIC, £U%L<
- PV A I /PVH S4B HE GELS)

- (4@%&1&%@&3&) (2% B
~ N
BEHREELOZEMNER \s\ BB
(LFC/BFTEIL/BBTHALE) ~\\
~
1 FHZE &t (NaS)-------------- > B ZHR1E (Li-i%E)

i (hro5—)

-EHREEMER
LPCE FRREMENSRE REMNE
*SVR/SVCERXIE |- > INEUE, B =T

- RERDEIRE

PVURT LEEEL T DRSS BB IE, FRTISEE, S5E S B aEaL PVIRT Ly

RUSRTE (A= SERARALE D 21353 B3I *{ 5

[

2010 2020 2030
-2

46



@ FERE—HFHGEIRILT—DERF

R ARG EZEY R A
P\ oPVZ [ HE il .

KIS RE

* gant® i
il (RR—MEHHT)

PVOREHDOCRFERBEFIH
TRIHE BHEE | b8 TTFIUFY 1 FHlfHEREE

ZEith

A

A—ILBILAS
v
] £
e

L

BEIZLFEE g J

CO2t—# v TR HE S EVHEMSE— IR TEDT AL
¥R R EREE NS
CEERLE B HEETS.

. " s FIRILF—ABEAICG U
HE F7EEREREREH arhonnacltiEs o0



EM A—2—E A
METHETIoEIZEY,
EaNHET 4%
) L—=iz
EHEEFTEE

(438 B — 2, <N e ) 3 Bl

(X

IRmmeniziuosFoEER

EFXE~ERTELEN

RESIEHERDI0AEH SR

LEF
(B SESERIFETA TS
EHERCIRE L)

ERTERLTAET L
—EICEY BT —5E
EHMEEFE TEE

=

(A
A=yMEEDERAIZEY., [
SREATTOEEIC |

]
Sd=)
== ll_ :? ]
4 ™ FEI-HGAE 6
- Imml ™ .

T B R =R R

EIRH R RE \
‘HE FERIZ.REEIZT
HEODE A EIHE 7

-REFAMBREOARD |

[E{Ea=wk]
HERT—EEE
A0BRDBET 5%

BEWITVT)

[MtEa1=wh]
EHEEHE

[E#MEAL=wF]
Eh#E0 ALY

http://www.kepco.co.jp/pressre/2008/ _icsFiles/afieldfile/2008/09/26/0926_1j 01.pdf

48



vVEREREN #E

-

IRamenizizmrosFoEER

AR

B FE AR OBSRERGE, S MEE R & C 2 ~ 3 FERRRE S,

2010/10&Y EREAREFH™, /NEHD

—&8, 9AF
H22 H23 | H23 H24| H24
/10 /9| 1o /9| /10
HBE DM e -
Bil%
EBERI%

HREH TURFERKY(2010/3/11)

49



AX—rT)YRIZBITAERERIVIRX

e N—RER

> MEERZTCT—EHNEEKIIELRWICARE,

> BIZRFAIE, cCo2F#HELABVWERELTEREIIES XS FIAED—EDMF
E, E8918EM0) .,

> ARXAFIRILE—EFa)T1LE, —FEEFAFAR, ) —2IEFEMHE
=, B EHERRD,

® SN)L-F—HER

> KRACDONTIE, KUEDE, #EEICENE-REARIC@QUNTIUE),

> PVORKEEALELIC, 2ARLLTIXRBEIH AMGEID AR, INGEARFHIF (714
ATRONDI I BE,

> BRBEAREDO-OIZT—EEITERIDE,

> PVEHIOIDAHEEMDE=OIZFHEDELTHENNELLTSAIEEMS, -, FEH
DFAGREBRADMFEEREELKRDOONDATEEM .,

> BKEBENPVREIREKRELTHAIN, RIKDERANEHLSATEEM,

> ZBRMEEDFH-LEEERFEDVLESE (REBIN—XEBIRETE, PVREIETRE, B
REGEREEGE) =1L, RMBBEEFOFMEIC DOV TITIERET,

¢ HEHER(PY, BAGE)

]RCRIEPI

MEERYAFDOVYV—RADFR(TIVFLR

> BWEIZGLTRENDHE AMFIEEDFE . w22 concigmro oL ozai
> ﬁﬁaﬁéﬂﬂ%, %%ﬁ%ﬁﬂﬁﬁ%o HEMGE, EENTRENDE,



z :?_ I :“I)\‘Jl:‘%g gjn \\\ E

BEAIDT)yE (FEAHIE) SZERW, EFEADGE
IRTONE, HE: (H21) s 75 7 5 {1 - e 2

\J,

NEDO (H21-)

4
%

R SAL—R (RIFFHEFLEML)
IRTOEBERH (H21-) ZEHEEVATL BEEMSRATL (H22/43.4)
i IARF(FIAR)(H22-)

AY—bPIRJF—RYLT—
TRT(FHRIH22-)  (h22/6.0)

T\IH\

Rt REER TR
1 | B AT SE AE

XKER) BMIEXBMTEL

(H22/11.0)

RES (ABTRBEKRR) (H22-)

KR ERBRYENT—IFEE(TRFT)
| RERTIALE—SRTAICRIEREELET AR ELBSRITESER) 8T)

B [ B AT LEEBBHARS l

%
=

% RIFRIALE— AR T LRSS (BEY)
ARX—PFAZSa=FTABEEVRTLIA—S L (BRELA/EHERERER)

AY—hrAZ2=F4T7 3472 A(NEDO) | 51




VR OD R

HE T )RR

EhpER
-

iz ) (ERFRPEH, S3hE)

-y

S YT

= — -

- —_—
-

-

NN [

()

> = BERRE LRIl YON L I b))
=5 NEESRNEY
it

SERER

EEERE

(FEHh RH)

—‘——‘

Efamt A R DEHE E ; -
(T —thit) ==

_M‘
tE R iR

LI

(E%hE, BEHIIHM)



@ KE=FDOHEYiEA(1)

N o AEF4AR
“’%*?\x l IND—RYRT—2
< : ==

Q o — 5\ ~ ,
Ko () 7| | THE \17! k ‘
N Sl i A
N

EArvbI—5 = 5 \
KR ii '\\%73 “‘”’“’?*#‘\-

.71 /J\fm/sv—’%’wé—;'a '{

\

;f@ﬁﬁ'ﬁyl‘:/ ro _BA
’/’ :/_T_UO‘U“JF 1 \ A3 S l
RX—bTYSE \Gﬁ /
ll \ ~
I =E \\

KFEO—HIL
RYET—5

o il 35 ¥ f 2

]RCRIEPI [Hj'ﬁ']%ﬁk??%ﬁ%ﬁ*ﬂ’

53



@ XF=ZFDHYHHEA(1)

‘ E 3 py
EHon- vl 27—k —

INRAEHEE T 2vhI—2

/  ;

[RARX—FN\T—RVET—J B E | RIRHEFERDAT—MEICKYCO2HEH EH ROR M R/IME, (EREEHER

B AR - 1) rem— o ER-HE s r 1 \\\
KIRAEH BT

BT H
e

1 1
8F || A

R N—HUR A 7—4N

8 H 2 % |[ev
. = |4 P2 NZ|LE
i B = 7 lE T

L AR GEER) FERIIERR (EERH)

IR crie [t 80 B R T AR 54



