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PMU Applications North America Europe China India Brazil Russia
Post-disturbance analysis y ) \ P T v
Stability monitoring y v v B P v
Thermal overload monitoring N ) \ P P v
Power system restoration v ) y P P P
Model validation y v v B T v
State estimation P P P P P P
Real-time control T T T P P P
Adaptive protection P P B B P P
Wide area stabilizer T T T P P P

T = Testing phase; P = Planning stage

HiBf : Saikat Chakrabartil ffi, IEEE Power &Energy Magazine Jan/Feb 2008, P42
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Hi i : Miguel de la Torre Rodriguez, “Impact on the Power System Control”, CIGRE Plenary session.(2008)
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MV WIND FARMS OBSERVABILITY SCHEME

Wind Farm

Caracteristics
Agregations
archives
Forecasts,... ,§§

Wind farms file

P (ACR)

usba[ e E—
%)
MV feeder ( G\U Distribution control Centre (CE! 104 protocol)
dedicated to o
Wind
generation . *DEIE: DER dedicated RTU
primary o' -
Direction Réssau substation " h Y eRDF 27105/08

ELECTRICITE RESEA DISTRIBUTIGN FRANCE

4 : EDF,”ERDF an actor in RTE ”IPES” PROJECT for insertion of MW wind generation
in the French Electrical System Operation ”

H% 9.14 IPES TORINRETA L REEH

[llustration of IPES measurement and forecast
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0 t t t
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=
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— Forecast: one every 6 hours (0:00,6:00,12:00 and18:00. UTC each hour on 3 rolling days)

— Real time measurements

8k : EDF,”ERDF an actor in RTE ”IPES” PROJECT for insertion of MW wind generation
in the French Electrical System Operation ”
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Figure 12: Comparison of energy storage technologies

UPS Grid Support nergy Management
Power Quality Load Shifting  Bridging Power Bulk Power Mgt

Meotal-Air Batteries —me | TlOW Batteries: Zn/Cl  Zn-Air
ZrBr VRB PSB Novel Systems
Na$S Battery Advanced Lead Acid Battery
ZEBRA Battery

Hours

High Energy

Minutes

Discharge Time at Rated Power

Seconds

High Power Super Caps

1kW  10kw 100 kW 1MW 10 MW oMW 1GW

System Power Ratings
Source: EPRI, 2008.

Hidh : Prospects for Large-Scale Energy Storage in Decarbonised Power Grids, IEA, 2009
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INSTALLED BASE
UTILITY | COUNTRY TECHNOLOGY | MANUFACTURER | APPLICATIONS AT E02009 (MW)
AEP USA NaS NGK Capacity Deferral, | 11
Load Leveling
AEP USA Liion Valance/S&C Community ES 0.1
AES USA & Chile | Liion A123 & Altairnano | Frequency 19
Regulation
Beacon USA Flywheel Beacon Frequency 5
Regulation
Duke USA Zn-Br Unconfirmed: Capacity Deferral, 1
Premium Power Load Leveling
EDF UK Liion Saft/ABB Frequency 0.6
Regulation
Ergon Australia Zn-Br RedFlow Capacity Deferral 0.1
TEPCO Japan NaS NGK Load Leveling, 165*
Backup Pwr, Power
Qty
Xcel USA Nas NGK Renewables Mgmt | 1
* Figure for 2008

H{# : GRID SCALE ENERGY STORAGE: TECHNOLOGIES AND FORECASTS THROUGH 2015,
GTM RESEARCH, AUGUST 2009

553



==2—3a— 7 ME

S5 (NYPA)

American  Electric
Power (AEP )

Electric
Transmission

Texas (ETT #1) (3%
AEP 7 )V — 7 &
)

Xcel Energy £t

EDF

EDF = R/L— -«
X—17 =)L (EDF
—EN)

o= A4t

= = o

77X EKFIE
T (ADWEA)

NEDO BEMEET * L ¥ — R EE
9 A¥—KrJ Uy FOEMOBKEO—FKT v T

H%& 9.21 NAS EittEnNEASZH

K== — 3 — 7 HE R
wE (MTA) RNART —
varW(rr I 747
K &)

T A NNR=T =TI F
¥ — /LA N UTHNDOEE
i3}

TExHRMO T Y LR
T (BN a7 A
& > a [EEEfHT)

< %Y Z M Luverne
(R E~DHFR

La Réunion /&

IAEEA B . Vi
B3 L OE ) RHE DTN
Mg, B, KE
LY R = a3 AR
FET A R N

AR A —7 =—# 5

ADWEA DZE T & i
ATF—3a v (EEk

UAE 7 7 ¥ EkFIE )T
DIEERT

@ HE - EAOHEK
) ER

RARTF =3 3 v (FIRA A
WIS O BT

W3S BT O BE AR ek D B
AR % [BLEEC & ZEMS
& BRI 2 Rk

KB RO ZEN (BIEH
. SRR, BARED A ¥
afiineDZER Y, L
W72 CHE I DR EMKR %
EERL LTZ\Y)

1IMW DJE S FEEIZ IMW D
NAS 7l A (3% (KT ERFI
HELIENEEBERIC
BETLHA LT M
D FEFERER
FAETTRE — R L ¥ —JE A
Wk ftfe e, FHELEDOANT
A
AHY—T— LRI E~
OOfFRIC L D oRER
tv—2s 7k
KEESEFE D H SR, &
B EE S SRR i

&\ %68 (6000kW) o i)
AL &
FAETTRE T R L X — e A
LA FELEONT
A
EIAMW TR (E—T
M IZXDHAZ—E U FE
T D %h = 8 R

oL BE R IR K BB D
E e

e FHAEIR
BN TR (E—2 Ty
M IZED AL —E 35
105 BSSELIN

FEH HER)

1MW

1MW
(FK
1.2MW)

4AMW

1MW

1MW

150MW
1MW

1MW

AMW
(K
10MW)

300MW
(20M

WX 10,
50MW
X 2)

50MW

200844 H

2006 4% 7 H

2010 4£ 4 A
(B&ET
7E)

2009 “E4J1H)

2009 4=

2010 0> 6
5 A f#]

2009 4 3 A
(&)

2009 £ 7 H

2011 4E4&
(P7E)

WIABRLE -

2009 4K

MIASET -

2014 4E (F
JE)

MASET
2009 £ 7 A
(&)

Hl s AARTA 7 VAR FE0E & 1Bk

T ADL AT U GRANRA DI F VTR, HEOA— 7 =—E 5 EOBEE TIL,
JAT)FEEEDFAERRET RV X —DE NI D RLEER E LT, &HHEi A 72 FEREFE
BTl TW\Wb, £7-. Evonic/Litech X7 > Z ) —Hh—E 2w s LT, IMW, 700kW @ U F
U LA FUEMORB A GO D E . KW MO ENT v T ) —— 2 IR TORMM bR

554



NEDO B4 AT RILX—HifEE
9 RY— kT Uy FOEMOBKEO—FKT v T

ENTETNWD, ZhDHOMBET, BEICHMN TIXEt MW ORBIEBMAEAINTEY
EDF-EN £ Ci 150MW @ NaS il 2015 4 £ CIZIESEAT L5 E S H 5,

F£72 2009 4F 11 Hi2ix, EEREMEESNKFECEEBEREMCET I V-2 v a v 7 2B
L. BEHIFZEREICBOTHROIFH L TN 720, EVRAET IVORFOE BRI
DLLER - BFE, FP7 i U7 EFEA1T ) 2 & E xS LT,

7B, FAVECBWTRNDFEEOE AN BEAMYORFENMEPEELL T, H
Tz T TR E L ET 2 HiEO—>2 L L TEEHITOIERBZRF S Tnd, Lol
FIITRFBLED S EKIEES CAES 72 EORBIOFBHINOFANBEEN L SN TEBY, &
FIE SRR & L COFBMFIIL, 40 L ZAFITUT SN TR,

i) KE

KETIE, 7ov 7 ) ——b20#M, ©—27 7y ML EEEXHOAENEH 2 EAH
LT, HFEMOIERICHEBATH D,

ZE O HEE T BRI MW O RSBV EAN S, FEREFE R ERER STV D,
B 2 1E AEP £ETlid, ELEMZAETICE MW O NAS Eith 28 A4 5 Z & T, YiZtifoitis2
EVEAMERT 5 2 L o, BIEREEEXR 2 L BT X T L OREKRIZFIA LT
Wb, UFOULAL A BEBMOBRFEA—HTHD AL23 VAT L AT, KFE 9.22 (2R3 T L9 7%
B o Rt 2 S b HE B OB HITHhiL T\ D

F AR RET R L X —DE AN Afwéﬁ)7¢w%7MTi TV 7 F =T PSR
#EH#E (CAISO) BV 74 =73 L¥x—FEL (CEC) IZBWT, ENFEDOFALEREIZ
PES B AR AR E LT, RMAEERMOITH ARG L TV | 42 2020 FEH 5 EEM
Al o T RS LB e B L FRIL TN D,

B 9.22 A123 DBHBARHKEREILAEEM (2MW-15 53)

L ]
Ty _11‘.‘i'p///4d

A123* . 2MWHapL

SYSTEMS  * HYBRID ANCILUARY PRERORL

HEL © A123systems 75— A ~— (http://www.a123systems.com/)

555



NEDO BEWBET * L ¥—Hifa&
9 RY—rJ )y FOHEMOBRKEA—FKTy T

i) #E

FETH AN FEEOITEF~DORKEFEA D, FERMPALEICR Y D0b 572, KE
AEOBR L O CE B E AW AR E b BR S hoobh 5,

F7o. EFREMAFIL, B3 EEZ 500MW, KEGEFHEES 100MW HA L, 110MW D% E]
(NaS i, 7o —Eih) ZIEHL T, ThLOEBE2LESE LT =7 FEatE L
TW5,

E% 923 {ETOS Y FOWE

Wind

I turbines

‘TEST and Demonstration in fiq‘dl

P
¢ ddd

T
of [o
ol o

b

PCS
_ ARBERRHRTE
VRB BESS 0.5W/BMWh |
Li-ion BESS IMW/IMWh |
Na$ BESS IMW/7MWh ‘L
- CLLFY
0’ | ‘g.a.
T A
NG &
N
HH - [ EMA RS R

iv) BX

AARTIL, KHEOBRIEESCKEFREBEOH AL ENHRZE LT, RtAEEROIGE - HA
DEDOENTET, ZhbDo7ry=r hofREFE LT, BAOBEOH HEEMEZ B E L
(R )3 BRI R L EAC BN ) . KB KGR EOH NI ZEE By E Uiz T KBELE
JIAG KBS 56 B Rt 22 B AL FZRERFSE. (HEN YA 1)) 72 &, NEDO 3 EH L TE 72 b DA%
Fons,

L. FRICKB R BEORFIEIXIER, 700 CICEEEEERIER & L TOE AL EMEAN
BEtSh Ty, WHRERER v T — 275 Tk, IR EORIH 72 & OfREIZIG
Uiz, 2020 & TORMK KD TV A& 55HT LT 5D,

Z O, BHSALOHERE AT 2o, BB EICE B Z O L CHAEB ORI %
ToTWHHDLH 5,

556



NEDO B4 AT RILX—HifEE
9 RY— kT Uy FOEMOBKEO—FKT v T

Q@ FEIZHE T HEMAROKREE L UBIR. FE

) FEORKR

KETCIEL, 2009 4 11 A2 DOE 23 16 OFEBHEFETI Ry =7 MARE LTz, 209 LEE!
EEAT 0L LTHE 924 18T 9N H 0 | W1 ED H RO RRE Bk &
DEIRINTWD, THODOFEFEZE LT, M. B ERATRRMENETES N D,

RRMICBNTH, T v ) —H—E2HEPHEE CORMEEHIEE L TOEFENED
HNTEY, BN K TEEHENOTEH OB E > 7RI TH 5,

—HENRETIE, BRAMFEERSR NaS Bl CHERANITEBALIC S > TR Y . RELD KB
R, BN EORHEENMABZE UTEE - GARED LN TE, 4B INADIIMZ, F
JWE A KBS F BB O R EAEAITLE D RFIET) . AR EE XK G E L COFHEEROF|H 22
Lo T D EEZExbND,

ok, KEEDL, REAEEREZ AN EDO LI ITEH LT, EVRRAET
LHEDTRFPED SN TWHRIWTH D,

W THBOTEINBARIRE L L TX, RHHEEREZ RROHE S AT LOHRTED L HIZ
fLEST, Ha LT o, BIIZS Ue i@ filisdl, £z, FEmmakotmm L (&
Fafb, a2 Mb, REE(L, BiEEr ADOKRK) ERMELR->TL 5,

i) BREOFEED

PbXy, RFEAZEEM S AT JMIBWTIE, LTOHEMBIRZED D LERDH 5,
> 5L 0D fR s AR

> RFHIE S AT AL DORE

> ZFEMBEOMERER B (EEmb, K22 Mbe, RE&E(b, T2 2 OKE)

557



NEDO BEMEET R ILE—HEiffaE

9 RX— KTy FORMOBRED—FT v T
E® 9.24 XEDCEIZHEHFHEBMZAV-EIHBROHE
TuYx My, HME FEhit . Ehia
(YNNI Ry T V=] #ERALET v Z ) —H—E X
S @tb@f)/Fx7~w®i%w¥—$@@£ﬁ i East Penn Manufacturing Co.
I 3‘MW DOHEEM (Ul traBattery) & & EH 8, =% 1
X —EEOEHICH A Lyons Station, PA
R - BATHY 70 AT AT REME 2 FE55IE
Wind Firming EnergyFarm® Primus Power Corporation.
2_5;;;)@ LO\) Efﬁ;ﬁ%;?{;b HhE7r—ny7l éimeda, CA; San Ramon, CA; Modeston,
TNTx ERA IR BT =7 b Southern California Edison Company
W ERMD U F U A A A BN 2 B, M
S R Y V1 A S A= ~DHE
AHEE LL;%yF@%@WL\Eﬁ%@® i SRS~ DT Tehachapi, CA
3;;;;;;; Notrees JE JJFE AT Duke Energy Business Services, LLC
% 20MW DA T Y o RSy 7Y = AT K EAREE, JA)
FETRIC & D e & HERE Goldsmith, TX
NR—=V ZAENVTTRERNT VT AL Ry 7 AEMELET 2 | . .
P City of Painesville
3223rh§§%5r‘)€21?§a15ﬁ7flMWO)/\ﬂ“w/f7lxb/F »7 Painesville, OH; Johnstown, PA;
A (VRB) R % 7 b DS Alexandria, VA; Evansville, IN;
R EIT B LR FEPEH A D LODH % DME Devens mi%@aOH ’ ’
HABEZ LV R IHERTED LHOER C ’
ﬁFT7J7~Va/m+h)7A4ﬁ/$@®%ﬁ 44 Tech Ine
aa< FLWEEOBMBFEEZFIAT2IK= 2~ #8HE '
. EARTRELZE LICEEROF Loy |
PR Pittsburgh, PA
o o B _ “Aﬁ?ﬁﬁ w1 oD EFE ‘ \
P 7Yy RAF—)L DT F)F— %ﬁ@t@@l%ﬁm
- Seeo WWMEBAFE L7-F / WdEm o T EME L N—A | Seeo, Inc
L2&%@7nk&47A/TJ~vaA%%%
A3 a2=T 4 s TRILF—+ AR —7 a7 b | Berkeley, CA; Van Nuys, CA
A=y T D
Fhof k2P ZYy RYPR—FD7=D A123 = | The Detroit Edison Company
Ra2=T A TRAFX T Y AT L DFATE
22— 40U T 4ATDOaI 2 =T 4 =X )LF—RTE | Detroit, MI; Northville, MI;
(CES) AT LDFIHE AV v~ N & EGE Fairfax, VA; Blacksburg, VA; Auburn
% DAl % 25kW/hr D CES 1= F & 20 A V' A h—/L Hills, MI; Hopkinton, MA

A<w— 7Yy REERMREZXLVX—T 7Y r—va U H
7o —@&Euh
LRy 27 ua—EmEFWT,
A NEf~DO#EE BIET

ek, R, =

Ktech Corporation

Albuquerque, NM; Sunnyvale, CA;

Snelling, CA

558

i : DOE &k & 10 1Rk




NEDO BEWBET ® L ¥—EifEH
9 AX¥—rJ )y FOHIORKEA—FKT v T

) A—ALIRILF—IRIAY PV RTL (A—HJL EMS)

D BENOBMES LUVARAT—FJ )y FTOR®R

72—V EMS & 1T, TR EFE RO O BN 2 5 1B ) R O TR O B - Sl A 1T 5
&L HiZ, HEMS X° BEMS, & HIZHE#BAROHIEI AT & (F#6%) L OWRAHEEZIT> v AT
LATHY, BEESEREN., BAHMREOMEERE - 1 L2 A ET 5,

Wk, ~A4 a7 Yy REWIET, FERFICEHE S5 0B BRSO AR & W
HlfE3 5 2 &, BRETHERIC L 5 RFHA~OEEEBOE/IMEC, RS B LERZ 1T
BLEERAMOEFE A EESE 5 2 LD RE - FiESN TE 7z, v—U/VEMS OE&IE, 2D~ A
sa 7y ROW&EEZ LV T 7T 4 71 L-bDEEZLDZENTE, BBICEEREROR
TG HRA B - HH S AT ARV AT Z & T, KV RMEBFALHIEEIT) VAT LAEF X
%=y

BIZIXHKA~— 27U » FRFEETENIZETIL, KE 925 17T K912, U T2 A LEelE
5w BLAE RO RMEMAZIT 9 v — /L EMS (u-EMS) Mo L, FEEICEBIT HKEEFE,
M, HEMS 28, EORET v N L AR AREEZ FIE T E 20 OMRIEDRITHIL D, S HIT,
M 9.26 | 2”3 & 912 BEMS L L, KEELEEBEDOEIIRDOET=4 U 7 E52%T T,
1 -EMS KB EOEBRINEZ S L, BB, T ATz Yra—Vaxb—va &
Bl BB & O e VAR L D EBRINOFEFED Bl S T\ B,

E*& 9.25 ARTFISERBICBITIEIE~YIoQ5 )y KR

( ﬁmiﬁi%ﬁl
PVOW Ve o =
ki HeES
- (PYOZ 8T 57
e o WA LERESEED)
R B p-EMS) e —
(PVOHHE ) e ) N
PV 27 I TMW S i U 1MW NEDO/\ 2 E
(100kWA 1079 NAS RUSHE Tt HEMS, 3KW PV, D
20kWhEF AR E O
1Al
) /‘ﬁl 7
_=== 5
§(7£727-'J§;£ — aa v
{DTER 2 DR NG Ji 1 3 -
 OZHEH) Salatlhs ||
;@ngsm k
] . T N
LAY F M
SMW ek
il
e
|
i S
I.
MR L PV 2513 1MW CKEHID — IR (R — A2 (HE) ) ’]{
B

Hiit : NEDO ¥4k L AR — b No.1054, 2009.11.4

559



NEDO BEWBET * L ¥—Hifa&
9 A¥—KrJ Uy FOEMOBKEO—FKT v T

E#%& 926 FZINAA—FEBICHETIHIRETIBT)YF

DR, WM

OEGIES
PVl 8 S
IBIOICTHCE (VDL ZTE
Vi 2 i nEild) DA AIESD)
[ RBEER(p-EMS)

[EaD [T ES Y NEDO /\*2 20D \| E
B . PV100kW, J 2057 7. BEMS, 3 #4 fiROA T2 D
i TN O
’ ) L1
= 2 B ) & = 2 H
Tk | & N 1RpAY
:(w'}"ﬁwuy\ - gd ﬁ v
\DEREOME N\ P Y aummEsy |
— | OZHEMH) Pvoiihices | 7
i ?Z)i‘a;i{w)% k

L N SE
- ' v N
N HhEs M
24Pk Rvoitin |
SR R iﬁl 1l
[ \\‘ 7‘
= HE =
——— | fn =
\ EECL REREECKEND v ACKEE —RHEBERT—FA2H® A {

Hil : NEDO ¥4 L 7AR— b No.1054, 2009.11.4

@ HEk - EADOBTK

ek cor—nL EMS Bl Y= 7 ME, BELEARFEA S (DSO), 72\ L DSO & = f/LF
—H =R T A L (ESP) DL TEBINTWDHEDONRZ, T 725, DSO 12X 5l
HOBH(EL, DSO 2 L ESP I X DBFEFHMATEH LIZE = r X —H —ERAEE(TH Z LN
HEgE ShTwb,

HARP) 723080 - BAEGNL, FR®IorRTd,

Q@ FEIZH T HEMAROKES L UBIR. BE

i) ASUETLRAFILFLE AX—bITFa—-TOY5SL4

T LAATNVELHIZEUWD (LT VP b« T ) OFERAZHEL, [TAATLE
b A=k v T 4— Tl I7h], BLOA~— 7Y v FEETo =7 FEAEEL T
Do

ZO7a s T AT, FHATRE, DORBIICEITAIRE/R Y vy = 7 &4, 7952
LItk =R -7y b7V MEHIEL, EU OXEES) - =R AF— BT H2BOR Ny
sr—< TEU2020 Package| CRxiE Si7z, \Wid 2 Triple 20 (2020 4F TIZ 1990 4:bL TR EZRD
BN ADOPEHEE 20%HIIH, — /L F—EERED 20% % FA4 TfET R L= b HHa, =L
X—ZhRD 20% [ L) ~OE#REZHHE LTV 5D,

FEECMEE - AR, REHEEICRIT A =RV —HBRELZHIKT 5720, Av— KX —
% —=X> BEMS, IO FEER O FRER EOBHANMTOI TR Y . BEHTFEM - AT
D—RE) 72 I AT 9 7 — L EMS HEffOBR b TE ST b, BERMICIE, FEER/ NS

> NEDO ¥4+ L 7" — ~  N0.1053, 2009.10.21
560



NEDO BEWBET ® L ¥—EifEH
9 AX¥—rJ )y FOHIORKEA—FKT v T

Eafi CKBpoedE., NMUR)FEE, IV CHP 72 &) 76 OREE S O
TLABILOA VT TANTI IV F 2 lEL, EHoEKHEZ
[PowerRouter] &9 3 AT ABHRENMTHOIL TV D,
Fo. ITHETA2EME TR S5 TLEN (Local Energy Network) | 24548 L C, A CTHRE
B OEBEBEHEAZEAL, Xy NU—ZHNICBWTRERE CTENOBBNREL 25 LD
Y AT AOFEFBHERIN TN D,

BAAREICT DV A
9

76
17 [ PowerMatcher |

i) FAY-TUNnNALTH

RA Y « =g AT 100 $FBOFEZE x5t & LT, KBERE, 2 —Y=FfLb—va
YURAT L EHIEFRERARARE S, BERFEFFOT— AT o X LEHEFINRY TV
B A DTIERZATREIR U AT NS « FREE{T-> T\ D, ZOEIETIX, ISET R L7
BEMI : BT HRNLF—<v R AL " U H—T 2—A] ZH0II, @— DR R —~
AVAY NVAT LR LTS (MFR 9.27),

DSO (FA~— h A= —IZ LV GO/ F#HE ESP IR L, £ a b &IZ ESP 138K
JEL BEMI Z N LTe~w XU AL F&E{TH Z & T, DSO DEEXEBICET H I — b A& 4#Md 5 L
WH 7L —LU—7Thd,

BE& 9.27 IVNA LT TEALNATWSESRR I L—L4

control
energy v
hourly A i
reserve : G
Eni)rrgg; fgg/ce g _ | Electricity
o stock market|

ool-BEM. spot market 3
buy/sell

distribution
systerm operator

<+ energy trade
<= eniergy services
BEMI: Bidirectional

Energy Management
Interface

remote meter reading

Hi B Smart Houses and Smart Grid

iii) KE® SmartGridCity 7B x4 b (3Q3 FMARILE—)
SmartGridCity IZ =2 7 RINAR/LZ =12\ T, Xcel Energy L3ty & 720 | TECERHIEM O
ha - FHEDM E) TRIEO =R AX—WFEom & TFEZOFERICA X —LOMSL) T4

561



NEDO BEWBET * L ¥—Hifa&
9 RY—rJ )y FOHEMOBRKEA—FKTy T

YA FEHEMRZ VX —EROEERESR] ZHEL T, Av— A —F—RKGHHE, &
B, A~v— FFEHEERBE LN 23 HlEOR~— by 2% 8A & LIEEINZENMThAT
W2,

FAEONRFIL, EEEH - BRHER AT L LR MEEEZEHA L, EEMCmES - KL%
. PHEV 72 &%) 1000 + Fr Oy B ER & oGl c Eid 5 2 &, BLPe—A/L EMS &
MAWT, BERE, EERMCEEREL, TRV —HBEORZX AT v RLAR AT
07T LOHERETH D,

B%* 9.28 SmartGridCity [Z$ T2 EERNE

TNOEE « iR ICB T HBGFEOENA—F—% 5 THEDA~Y— K A—H—|IEHT
BERE S AT A EEOMmE L

RIE—HND 4 SOEERT, 25 FTiD7 4 —F A< — 7 Uy RIZRHET 5 K912k
L. MIFmOES - BEMEE ML L

BUEERT R B b, ZERR - (RERFEOE=F U 7 - A mRE

BIEBEENA 2 —Fy NCZ X~ HZHIE - oW CTE DU AT AE kg
Rz —NVOffk, T~ RUVAR AT 17T AORESE

E#E& 9.29 SmartGridCity DA *—CH

Smart Grid Ci
Xcel Energy’s Smart Grid Consortium is working towards a future when our energy grid can predict its problems and strengths
while optimizing available resources.

The Consortium has announced plans to build Smart Grid City, a community that combines traditional and emerging technology
to move the energy grid into the digital age.

This 0 ion grid will allow customers and utilities to collaboratively manage: power generation, delivery and energy consumption
Smart Gnd City will boast a fully inter-connected energy system capable of managing the various parts of the grid involved in producing
power and delivering it to consumers.

Key components of Smart Grid City include:

= A dynamic system rich in information technology

# High-speed, real-time, two-way communications

* Sensors throughout the grid enabling rapid diagnesis and comections

® Decision-making data and support for peak efficiency

*# Distributed generation technologies {such as wind turbines, solar panels, and plug-in hybrid electric vehicles)
* Automated “smart substations™

® In-home energy control devices

= Automated home energy use

/2008 el ENBIgy In. | Xcel ENergy 153 FBISreq IrSSSmarK of XCal Eneryy . | NOTINEIT SLAtEs POWEr Company - MIZSOL: NOTIMER StItes POWEF COMPERY - WESCONSI Publ SErvice COMpany of Coaraus; 3n SOUTWESIE PYi SENACE COmpny &/ XCo| ENergy | 08-02-215 | 208

Hi# : SmartGridCity 7" — 2 ~X—7 (http://smartgridcity.xcelenergy.com/media/pdf/SmartGridCity.pdf)
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Hiif : VALUE OF DISTRIBUTION AUTOMATION APPLICATIONS (CEC 500-2007-028) . California Energy
Commission, 2007.4 X v {ERk
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KENZH T 2EE BB BFL 2RI A2 X E 9.33 1277, EEHT~D SCADA DA
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B%& 9.33 REOREBBL7 TVr—LavORAEAN (BRKEFHE)

H Existing Apps
O Planned Apps

Substation SCADA

Distribution SCADA (controlled
switches on the feeders)

Automated Volt/Var control -
capacitors, regulators

OMS integration

Advanced monitoring
applications (e.g. fault location,
DFA, equipment diagnostics)

Advanced metering integration

Distribution system real time
state estimation I

I I I I l I I I | I l
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

H#t : VALUE OF DISTRIBUTION AUTOMATION APPLICATIONS (CEC 500-2007-028) .
California Energy Commission, 2007.4
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B/ NOFE XM BEIRICERE U CEERE OR/IME 2 FZ89 2 3B 72 B 4 & F20E L TV
% (M3 9.35),

Foan T FTEAMI OfFEuBEHEINZICH L, BERMOEHNLITH>EE LR 6N D,

567



NEDO B& AT RIILX—RIITHE
9 A¥—KrJ Uy FOEMOBKEO—FKT v T

B* 9.35 EBREBRESRATA

RCI : 3= E &% Hbae T X RaRA%
RCS : %IFAFS%s Tie RCS ==
RAR : & BEBHREE

Tie RCS : 1= E 3 AR

Block Trip

ENEERREEE T RCS
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iv) BE

BB H Bb Y AT 2T REBHIEIZ O < DO RBRIE AR HED 5TV 5 28, PHEELER SO
BX 2 ORFEAL. BIEEL E OMERIO O OREENER L 2D 2 Ehb Rt s
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FEZDOTFRILFX—< R AL h AT A (HEMS, BEMS, FEMS) 10 35 X ONR#IER %2 B %
ZTHIEAT ) T~y RLAR VA, E-EE#EEIC L 520 EREN (G2V, V2G, V2H %)
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M IRLF—IRTAY MV RTL (EMS) Hiffi
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D EROBMES LUVRT—+J ) v FTOR®K

FEEEZ x4 & L7z HEMS (Home Energy Management System) . B /L% x4t & L 7= BEMS (Building
Energy Management System) . T.35% x4t & L7 FEMS (Factory Energy Management System) &,
Fis N O =L —FEG (BRGSO RTaRE) . =L —iaids CREDERESCRENE
. HEEEOERY AT L) SOICEBHEMEL Ry U —7 THElT 2 AT LA TH D,
EMSHIlf 0 F72 ARITE =k F— LIRBE(LAR TH 5, £ DD = 3L F—{H w2 R (A
2 51k) 752 LT, FAAFICETx VX —2 0k U, B0 B B fIESOR & 200 R i 2 s
FIRAFEEZRTRT 5 EOEREEM A TV 5D,

FoEITIL, KGR ESCEEM, BEEWREZEH L, FERFEOENMGEZITo720
THMREL RSN TND,

@ HEk - BAOBTK

HEMS X°> BEMS 72 E OFREZE D EMS Hiitid, 7R TLR Y FETHIZEMTh TE T, flx
(FFENZI WV TIL NEDO % UM HFFER R D B, TR X —HHEREH~ * VA > N E
FETE, HEMS O AIC L Y =3 VX — % B 5.8%~17.9%HIT8 A HE & 15 S 5% O FEig
DD,

Z~v—h 7V FIZBWTIE, FELEVFEDOHAFRNOREREIIMZ T, v—7A/L EMS
RORAEA &R L2 HE e EOZENER L TWD, 2L ORBARIL, FrRo@IIRT,

Q@ FHIZE T HHMAROKAE LUV HIE. RE
i) K4V E-DeMa 7B < z¥ b
E-DeMa 711 =7 hd, KA T 2008 4 XY Effi SN T\ 5 E-Energy 7 12 75 LM d—

O HREEE Gl BEEEFOMIE AR L Lo XX —~ 3P Ay N E{TH B —H /L EMS 1E, 559
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THDH, E-DeMa 7u V27 FTlE, BEFZIITINAX —Z2HET D LRI R —%1E
Y 43 Prosumer (Producer & Consumer % & 7-i&sE) | & L CHidHIc& M4 %, Prosumer
XY T H A LOBAWEEEHRCMEEEE2ZTRD 2 & CRERSTEIZEZ L, ZOxHi
T TS,

DX oI, FBEFRL -EGIE L LT, E-Energy iy (RO R X —HiE) ~Zd
HHGV AT LEEREBTHOOMEA L 7T ANT 7 F¥Oi%it, HEEZITOON T a v <
7 FONKTH D,

DI MAF—LEAREL T H2DIZ, E-DeMa TiXXFE 9.37 IR T L9 R —LA T FxL
X=X TPAV MV RATLANEZ BN TS, 20 HEMS X IKT-Gateway (£N7— b7 = A1)
LREIND 7 — b U = A 20T, ERESR (Av— M A—Z =T L - BHEVEOXE
BeER) DEHE SN TS, IKT-Gateway %3 UC, #H%ER OB /BRI, 2 il 23wl B
L%,

H%*Z 9.36 E-DeMa 7AT I MIBITHAHR—LAIRLF—IRIAV MR TLA

Neu: Marktplatz
Bildung von Anreizen von EEX,
Lieferant und Netzbetreiber

Kundenanwendungen

Lastmanagement und — .
Steuerung von -
Haushaltsgeraten a2 E
- _

° via DSL, GPRS, PLC, ... Q\

Steuerung dezentraler Markt fir Energie-
IKT-G y Einspeiser (W(KWK) dienstleistungen
Mesoesaese (virtuelles Kraftwerk)

Netzmanagement mit

3 f
‘m =, Online-Informationen fiir die
i . Mittel- und Niederspannung
[ | (Smart Grids)
Neu: IKT-Gateway

Mehrwertdienste fiir den Kunden:
« Anzeige von Energieverbrauchen

- - « Anzeige von Preissignalen
. : - ! - Laststeuerung, ...
=9 . Bidirektionaler D h fir technische

Erf ik 2 = und geschaftiiche Daten
SUng vor sz’sl::l:tu"et;:fge)nden Zahlwerten (u. a. Zahlwerte, Messen und Steuern)

Hi : “E-DeMa - Entwicklung und Demonstration dezentral vernetzter Energiesysteme hin zum EEnergy Marktplatz

der Zukunft”, Konferenz: Umwelttech meets IT — Green-IT und E-Energy in der Praxis(2008)

i) REO® SmartGridCity 7Oz b (2B5 FMARLE—) ¥

KE=zm T FNARLE =BT, Xeel Energy fER3HFLE 720 A~ — h A —& =K%
B, £EM, Av— MEEBSERE LN 23 THEO [A~v— TR 28AH L L FERFE
MITHOI TN D,

OEBREAMRTRNF =T AT AOME, BLXOHHEAR - i OBRINARN, 6 DOFERBRY 1 hinE
EINTWND,
12 560 R—UHLBIBOZ &
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SmartGridCity 7’2 =2 MIBIFHA~— "D A, KFK 9.37 [T L1, FELC
SrBAER, EXEEIHER 8 A HEMS TROY (X% 9.38) . HENOENHE DR Z 51k, &
ﬁ%W%@%k FEMLOFERE e EMM TS, £, HEEN=—XIEL T, HET
FIAS2E NN (7 ) —r 2z x e F—Ji, 2= rLF—FkL) Z2@RRTED L5 72f
bR IND,

B%*Z 9.37 SmartGridCity [ZHIFTEHRAT— F/N\D X

Added green
power sources

4

Plug-in hybrid
electric cars —

interaction with
utility

7

Real-time and
green pricing
signals Smart thermostats,
appliances and
in-home control devices

Hi i : ”SmartGridCity - A blueprint for a connected, intelligent grid community”

BF*Z 9.38 AV¥— NI RIZEFBIHR—LIRILF—RY FI—2

GridPoint Connect C36 pre—— —
(Embedded Energy Manager) ridPoint Thermosta

| 4

Residential
Load Panel

Secure Load Panel

Protected Loads:

- Home Office

- Security System

- Refrigerator

- Microwave

- Well Pump Plu gl Nylmd Vehicles
- Sump Pump

- Select Lighting

Solar PV Integration - ...
h Air Conditioner

Water Heater Pool Pump

Hi i : ”SmartGridCity - A blueprint for a connected, intelligent grid community”
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iv) BREOFLD
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ARG & 72D Z b A~ — FFEEICOW TOHEMRAFEHEDOEIHIT O,
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Q FEEHICHITHEMARDKREE L UVBE. FE

i) R Smart-A (Smart Domestic Appliances in Sustainable Energy System) @< x4 p3
EU @ Smart-A 7 n ¥ =7 Tk, FE#GOENHEZ =2 fre—L L, ENRKOE—2 5
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WX LT, BUROBFIER & Z~OxfaRK 2t s L Tnbd (KFE 9.41),
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B% 940 RV— FREOHES

Household
Appliance

Micro-CHP

Renewables

Netwou"k
Operator

Conventional generation

Hidlt : Smart-A,” Smart Domestic Appliances Supporting the System Integration of Renewable Energy”

BE 941 REBEA—HIIHTIRROHFHFERE ANGERDEE
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HidiL : Strategies and recommendations (D8.2 of WP 8 from the Smart-A project), September 2009
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Strategies and recommendations (D8.2 of WP 8 from the Smart-A project), September 2009
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15 2008 Assessment of Demand Response and Advanced Metering Staff Report, FERC. 2008.12
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B% 943 J[ERKY—ER, TRJSLORESFEEH
WESY—E R, 7'u /T LA =R, T T LORMEEEL
Ancillary Services 80
Capacity Market Programs 73
Critical Peak Pricing 88
Critical Peak Rebate 41
Demand Bidding 52
Direct Load Control 209
Emergency Demand Response Program 129
Interruptible and Curtailable 221
Real-Time Pricing 99
Time-of-Use 316

Hii : 2008 Assessment of Demand Response and Advanced Metering Staff Report, FERC, 2008.12

& 944 FERBITATILYR L (1/4)
o TEITRIAT
D
7 I N |
77 5 S | mesm | LOWME|  ER  ET T
W] © = | B | R
AEP Emergency Curtailable RN R DO ERE
Service Program ~3MwW O NEUEA ©
AEPMarketChoice Program >1MW O RTP O
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ERE
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=
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Response ~IMW O DR ©
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i . V= AR A
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Otter Tail Power Released e R & Sl
Energy Access Program - IMW O P qiss O
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AN ES 754—1.5
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PI?L Demand Side Initiative ~ 1MW O RTP O
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District Power Direct >100kw O rRh i 2 T A O
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. FHANCAE S5 H]
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gram PPN
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Rider(TX) g
Xcel Energy A T 4
Transmission,Primary,Secondary >=500kW O ;ﬁﬁ%ﬁi;}f%ﬁiﬂ?% 2 @)
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Do
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SHELHOD

CPP(Critical Peak Pricing) : #IZHE HIEMIGEIAT S HICE — 7 FFf# OB L2 & 512
glx RiF, FEY —ﬂ#ﬁaﬁm@%%ﬂ/\ X FTFDENIEETr T T A

PTR(Peak Time Rebates) : f5 B 5 = L \CHMMPRENIFER e 7 7 AV (XR—=RXT7 4 ) %
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ey |
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LI DEREDS 05 L OEREABONE - TH
5. BEEH REREH.EAREN.F -
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EV & OEEN 1L, HERONRIER 2 _X—2 & L8l & il L CREEAMmBD RN & B
B (BR) Mtk H 720 OEITHEEN Y Y ) o EHA_RTEWI LR EOHEBNS, HEAHESA
TW5,

BEHEE A2 B RLICERT 256, RRENZEBHEEICKET S —A (G2V : Grid to
Vehicle) . EBENHME )5 RFICE N EKRET D7 —A (V2G : Vehicle to Grid) . F7=FEBZhH @5
FIEEDTERRIZE IR E21T 9 77— A (V2H : Vehicle to Home) 23MEE I T 5,

G2V Oh . Z< OBBEBMOREBNRIFFEIATOILD & BIRMIC & o THYRRE O AL
ERDIEDD, BEBOXALSFX VAL MEITH ZERBFEINTND,

V2G IZOWTiE, BEVEMZ M L TOARWERREEIZ IR W T, BB 2 it S5 2
EIZEoTT v T V= —EREZRELEL EWHIEETHY . ENVORBPERL TV
Rk & U ISR E D Bt TV D

V%i%%@Eﬁ%ﬁ%bfw@wﬁﬁﬁ’\%@%¢74x5w(:@%é\mBAmMem
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NMEZITO LD TH D,
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Q@ BB - BAOTK
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BLTEY, KEOBRAFEEDONN— R =T IUG L TCYV AT LE AL~ A X LT [Smart Grid
Platform) O#fltZ17 > T %, GridPoint DK% 1L, AustinEnergy, Duke Energy. Xcel
Energy, PG&E, SMUD, IPL 72t EFOEXFEEZETHY | KEEZREFTLA~Y— 7V v Fh—v
AT T EZFZ D,
HI/E GridPoint #HZLL FD 5 oD Y —E A &L TV 5,

NNl Y s ST IV

Bfif~v XY AL b

AR R /L —H R

AR~ R AL b

EREBHEOY R A N

INHLDHI LERXHBBEDORE YR T AL M —EZADOEEL MR 9.48 [T-T, FRkx ZefiliElE
— RFOFNs FHEFIIEGTLE—FZHHICRETE 5, FLEABHRSLRBEHFHRORZ D
EHARETH D . BB BED FIEFT R AL 2B OHEGETE 5, MR 9.49 ITITESH B
HIY R AL NDOA B —T = — A% RmT,

E*® 948 Y—ER#EE (FEEHIRCAVN - BREABEIRSAVEN)

L .

ESEDEN A¥—hFXEE  Dynamically P21 LETEEBSEEVSDHDIN
TRIAP Shaping Load - HSBIRTED
Price-Based BREAFNESICHULEEH@ETS
Charging
Shifting Vehicle ESEDEOREIIRMEAFERETE
Load 2
F—&23I A Powerful Data EEREORAZL
b2 Capture

Detailed Trip Data RHEFHORAZL

H i GridPoint A8 — 22— (http://www.gridpoint.com/solutions/electricvehiclemanagement.aspx) & ¥ {ERK

584



NEDO B&MAET * L ¥ —HifEE
9 RY— kT Uy FOEMOBKEO—FKT v T

Bk 949 BRHEHEBIEIARSAVIDSAE3—T7—RH

GRIDPOINT 106 out
View Settings Real Tome Status  Wind Followng

Smart Charging Growps Vemscey 1082 ~eraton B

Wt Rloutg ¥ 268 14740 W 13400 W -2387 W
Ohert Mode

e - Capacity and Power : Wind Following

System Confguraton —
Charge Semrgs s ., /\0\
Y -
H
Grovp Memoershe
L

Pow

Hl : GridPoint s — 22— (http://www.gridpoint.com/solutions/electricvehiclemanagement.aspx)

i) TIOIVI7KREZHIZED V26 TOPTH R

FIU T REEFLETHa Y — 7 5 (MAGICC : Mid-Atlantic Grid Interactive Car
Consortium) 723, PIM O L ¥ = L— 3 UFEI0GE L CEBEEOZEEMZ AV TE RIS
FEIREZAT 9 B AT > TN D,

TIULT REENGIR DAY — T AF— A%, 2007 45 10 AT Toyota Scion xB % AC
Propulsion 23ci%E L 7= B #h B “eBox 12 L ¥ | PIM SR#E & O BEHEFEICR ) LTz, ¥ AT LHERITLA
TorshThs,

eBox (355 volt, 35 kWh DEEMMEZHEH, PMMPHLDOL X ab—a 55ex LT, 1/
PLUT OIRZERFE T 19KW O Fe HeE 725 A 6E

B - HIEEEES (PIM DB DIE 52520 . e HE % 1)

FEFER (77 77 REFITIE 80A, 208V (16.6 kW) D X7 A FREEIZIE 50A, 240V
(120kW) ¥ AT LAEFHE)

L¥ab—ya VEFICKE LTRIEEZITY V26 iRk L LT, 2 FEM O REERER & | 24 I
Mich = 2 BREERBA Thh T 5,

FRFRB O R 2 XE 950 IR T, FATREINEHAFMEZILX -1 FaLb—Ta VE
T LT, R TR SV EB @ O FRHEIBIEL TND I ERRENTVD,

X% 9.51 ICITEMRMRBROMREEZ/RT, 77 7HICZ 3D DML ERDIE, FE &AL g~
OBCE@HAFIHSNTZHDOTHY, ZORIZSOC B TFR>TnD, iRl ¥al— a3 fF
FIZEBELTWA DD, Ny T — ®axﬁwm%u [TV CIEFEE T 1 OfE B IRBIEH
KTELT, £ 0%V TILAES I OE BITBREHR TOH R,

16 willett Kempton, Victor Udo, Ken Huber, Kevin Komara, Steve Leten-dre, Scott Baker, Doug Brunner, & Nat Pearre,

“A Test of Vehicle-to-Grid (V2G) for Energy Storage and Frequency Regulation in the PJIM System” , November 2008
(Clarifications and corrections added January 2009)
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HFEZ 950 LXal—>aviEE~0RE (EERHEER)

Regulation Supply (signal tracking)

T T
s Regulation Signal
m—— \/chicle POWE!

10 m— Batiery S0C (%) Mostly discharging 490

as a generator

-
o

State of Charge (%)

-10 Mostly charging as a load <10

12:30 13:00 13:30 14:00 14:30
Time

Hi#i - Willett Kempton, et. al., “A Test of Vehicle-to-Grid (V2G) for Energy Storage and Frequency Regulation in the PIM
System” , November 2008 (Clarifications and corrections added January 2009)

B*& 951 L¥al—2asvEE~0RE (REMEER)

24 Hours

Power (kW)
State of Charge (%)

m—— Baitery So0C (%)
= Regulation Signal
m— \/EhiCle POWET

I

00:00 04:00 08:00 12:00
Time

Hi# : Willett Kempton, et. al., “A Test of Vehicle-to-Grid (V2G) for Energy Storage and Frequency Regulation in the PIM
System” , November 2008 (Clarifications and corrections added January 2009)

FREEH L LTI,
V2G HEHE O 3 A R A E,
LX 2 b=y a UEEOTRR NN D, Ny T ) —FRICL->TLFal—rvay
P RERETERVGERDH D,
Ny 7V —0ilFE, WEELHFRELSEABL T LERD D,
EWVIHENRETLNTEY, 4%IF. LTFTOEBRAZITY L LTS,
D V26 HIZ L D FEFEFEBR, KR L X2 L—y g 3R (IMW, 100-300 & O
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TOERDENTT OREREEIT> T D, TO—HEL LT, BXAEBHEIZEHRL WD U F
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B ZET D2 R EBNBEEIN TN D,
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FERFHE OGO F A LKA FARRFRE VAT A (Av— MREVAT L) OFE
AFZE U T, Bom el B 2B L TV S ENEELE RS, FERIICITRFIER L i L
TFBBAFIEC, V2GICLDT v T ) —H—E R0 L E O, REA~OERITR
HELRELE D,
Z D72 PLFIORTHEMBHIE 21T 5 LER H D,
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A<v—h 7y ROEBEAWO—>oL LT, RRERKOEHHERL 7 LI LT 4, &
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7o EIEE L% (HVDC : High Voltage DC) 72 E23d 5,

AR &1L, BEE T2\ T, »5EOWEOESEIINE R D &\ ) BEEED
BMafA L, BEEWEELMME LCENr—7VE LTERTDZ LT, XBEITH>HOT
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F7-. BEEEEE (HVDC : High Woltage DC) &%, ERICL W EEEXEEITI>HOT
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Wkt LA EIR T EEBRNEHIELTWAZ &, BIEWR+SEOESVWES S, FHUK LES
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integration of OC and RESwith
Jarge scale contral power
generation

-
-

Extensive small,
distributed generation
connected close to end
customers

- Harmonised legal
. frameworks facilitating
™~ cross border trading of

power and grid services
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> SRPELHIH
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> KRR EHR

> W7 T hY — Db HK i rICRE{L

> BARMHHEBARTTRES7=IL—LT—Y

FROEBHRH

> A—YHENRHA. 17+, BHAEERRTES

> RBRHORE, BIRHLRRILTE. RT. ER

> RBREDSMERBRERDY—ER

> T RINF -2 IAMORAESHBIR. BE
AREIRINF—DRARDER
RERRHEANQOMIBESHMEBEROEAIKX

> ERREOENMEIERFY—ERDRIMOENT=T
L—L7—-%9

Hi#L : ETP Smart Grids,” Vision and Strategy for Europe’s Electricity Networks of the Future” 2 ¥ {Ef%

(CRER AN E A ERE (M%& 965) L. €

DEBAA TV 2—/b (XF 9.66) Z7RLTWD,

2% Vision and Strategy for Europe’s Electricity Networks of the Future
% Strategic Research Agenda for Europe’s Electricity Networks of the Future
% Strategic Deployment Document for Europe’s Electricity Networks of the Future
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nE BEE | R Pa—IL F—Hflr S
WAMs (Wide Area Monitoring
system)
# SVC IRIILF—EEIOEEREREO-HICE EHESEMTIZEEEIR—UT BH=HIZ,
A 2008~12 TS A LORFRELE | BRFEOREEMIMMEHNICHEHES LBASRO SN D, BMBEIIZ, £LT/
ﬁmm%ﬁ =3 e B S48 T RYCEAR Y v 7 DIliE H L ZESBBRMICENBREIY FO—ILT 510, SAAFTRELELENLET T
it = EU 2&KTO7 o5 —H | Ub—avéeEy—E, ERRELNEINOEMLTHREEREIR—2T5EH. £L
5 TREEORELBEHLEFIHETOILOIC. BESNEIAEZTHS,
REBABICHITBETIREE.
BEKEDS I L—4
FTRTOMEFZRE. EU O#EE, EU mMBEIEFH L WERES V7S DIEREREZICIRYUAR
e m e | DDENH D, HNEBLEERSENSOREMIIHELZTOD LY FOERKIX, BRIC
42 d08~20 5 | i S B | SRl 13X E T B, EU REERMEDI OO L < £ L THENLT £y hTEIA
EX R I = e R S ﬁﬁﬁ7_jw;ﬁ FDRBREEM, R VI IFEHEERTAL. DO YDT L HBIENRODLNTIVS,
S ORETL § %f“%mﬁggiwﬁi RERMTHEELY L, BRALEHBEN ST UFDA—RTHEIRETHY ., KE
BRCRAMEIRETE | episme g4 X, 2 LTEAATHERORMT 2 TRE S & FRERISHLT 57-5
ICUVRIGIRDAVMDLEBEREREZSTCRETTH DS,
KL REH, BIZEXIA Y F 7 7—LVOFRROEFRKRBHEEL. RELREE
#3 % bR R TR NEDRMIZREY ., TLTIHRX—FROERZES. L CIRERAOSMIC
AR B = 2007~20 £ i*»ﬁ—ﬁﬁ&ﬁ EOTYRATLNFHT DL ERDD, FLANICEBIEEM/LETHY . FM
ﬁﬁ%ﬁg RATRRRT =% R DELD Y FI—9 EHET DLENH D, Thil, CORBEEILHIBERREFY
o - EEEBELEALRREX 1Y TADERIZEBT AL IABLERREIRILF—DKX
hE HEGTHEEHET S,
R 5B, 10T FXBRE. —RRGLAL, TLTRRG (110k) /FEZEFROBR
EEE T 40t 54 IR DEIHBTAHALNLNTINS, BALEERKE T, HALHEED-HIZ, BLHEETO F
4 2008~15 4 g LBV LRTVNS, BFHAERAS, BE - hE - EEEIC. BEMAL ICTIZEX
EERBIER = RS DG 0 VPP ~ o STHETTLATNS,
i 3 L e rp e TRTODBARBON) 21— F 1 —VEBHAHRBLRTFLDTATOT—4250Y &

REEI
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B
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F—Hif

i

#5
TOT47
FCE

2010~20 £

fRIRER D P e

ERR P

REA%E

EERIVDLBAMBF I —VICBVWTNSTI VLU T ETRT AL FOEE ZHEG
LTEfz, — A, BERIZEMNLERELSL SR SNTE -, BBIX. 2EMT
Hond. FIZISHREFNEER. BRUERT. NS0 00DE5HKRLABY—ER
., BERICBLVTHBT I LETHD, CNIINHBEERDEEDEM:Z(TTHL.
FEECHEEYTOAUTIDS IV FELY—ERDHIED, A5 )y FIZR ML
AP 1=EECOA—AILRY FT—O DY R— 2T E-HO0—HIILREMET
AT 50EMEDEO. TLTHKXROBERMEFEYYMOLERGTHATEED-HTH
B

BEME. ChoDBRBEOEMHLBEEERICY ZILEALIZREGT S LLILERT S
CENTEEIMNENTTL D, TLTHESIN-EREHRALGERICH LT, BHESH
BDERRRIEY—ERAD) TILEAA LB Z0gEE T A5-DICIRETIHENAHTL %, =
NEER, FEEER. GZETITVTFG—2—710E, B, VPP NS TH—EXR
FIRM T B=-OICTHIBIZBAT AL ERAREE T B1E55,

#6

g, 3
i o
ILEF—E

2010~20 £

FRIRE D VI e

ERR P

REA%E

TS —H—ERORMERET I EADESBEATHOEELEHEDELDR
LEITTHL, BHRE EMBRTEME Smart Grids DLABEND—DDEELIFHT
H5, BEFIZ, REECESBILITHRRINBIESNIEREIRDAD M EKRDD, &
NEZRMOLZLEERMSVLERLEZITTEL, @YHEaY FO—LEIRD A MAED.
VPP PEEBZRDIRILF—IRAL IV ETFOESHRILOFH LWVESEHINE
IZZ L TCHEMICERAT 5=HITKOBND,
FEOFER=Z—XIZEHTS5=0IZ. HIZX VPP EREPLIRILTF—H—ERKR—F
THVAIRT—T Y DESLBHABFHEOSMENERINS, TXTORMKFAE
(RE-FER) ICHLTHALBZELTENOLZWRKT VX - ERITMAT, 2O
BEREEEEXLVHP S Smart Grids D TSR MTAIL] BTOBERICIKELTHY., B
BEE S STV,

FERO-_—X, HIK, FEINAEICCOERBEESATH S,

IHIT, BYPREFENROUNERIFEREMT 5L LG, LML, ZnlEHL
RMERT— A= DA THLLIETH D, TOEDIZITFRBEDHANIALETH
b,

Higt : ETP SmartGrids, “Strategic Deployment Document (Draft)” X ¥ {Ex%
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B#* 9.66 SmartGrids EED-HOAO—K<Tv 7 (EU)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021~

B L 4

[ mpcosomae 2

| #3 XIFBERZHEROHA

s womssi
[7romme %

[ 6 wmig. 1——. zxx—m= )

Hi8l : ETP SmartGrids, “Strategic Deployment Document (Draft)”(2008) X ¥ 1Ex%
Available: http://www.smartgrids.eu/

(2) KE
KETOA=— b7V » FIZBET DIOHREFIL, 2003 4 7 HIZ DOE (Zk RIS
[Grid 2030” A National Vision for Electricity’s Second 100 Years] T 5, Z D#&EETIL, ‘ﬁ‘$0)
ERLERE ORI K RO RELEN L, EIRMOREBIEORNE, WA 2ENF
X920 RHFEAEOEEN T2 E | B AT AREROMEsIEIZK LT, 4% D 100 ﬁF’EJ%:ETExf:“
JiOEELZ B L, TICT (FHdBEEAN) 2 AW TENRROEM - flIHZ 2R bS5 v
IAZ—=FET Uy FOarv7 M &4TH T, HRNTREAEO B WEIEOMELZ RO T\ 5,
Grid2030 Tl&, Jeil L7 KEDOE ) RFED 2 2 B Z T 5 72D D45 1% D ) Hft o JeiE
fboFmMEE LT, LTFD 4 822 TH0, £7KE 9.67 17T L5 iz Wb Z & TE
TR a et b2 2 L 2 R_EL TV D,
ATHEBLESNTZENEE R Y NV =2 ThV, RTOFREFK - /— REELH - fl#E2
HET T b EBXFERGBRIORTOHRIZIBNT, BN EIHFHROLD &0 2 FTk
+5
R IEHEREE . EESHINAZISH L, MR TEO®
B ﬁﬂﬁ'ﬁﬁuvﬂz@t (2, EIIFES DSM ZTEH LT\ %

‘—H
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B%* 9.67 BALRTLADEAMNARELE X b S HFEN
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v EEEER. FEEE. T340 KRRE. UTILEA LER. B
T 46 By, R<— FREICITHMEERET S,
V T=EATO1RR, T—EIRTAVD, SEEELRECRANFH LG
T< %,
vV ITUVTILIZOES, T/ VAT VRADFER. FEERNT—TNA D
TEM EHITEY, KEROBE., B UE—F VR, BE., HIHESME. €
AREEHHER ODEBREMORENATREE 15,
SRHEEE v EREESET
EEER v E—VHEE. ENRERLE~DRERRRLELD,
RF/NT I LB
s v FACTS @R #lEHIFDERANDLETH .
DBMIRILFE— |V IFRLF—Z2RE DERALGEOBRAN L. FHREERO. ERME
VAT L DERAVPBETH D,

HiZL : DOE ,”Grid 2030”7 X v /ERL

ZDOX D B OMATIZ LY, Grid 2030 TiX., FfEROESZHIL. BIREESEYS AT L&

3 TEEREE M) & BREREE UM b A5 S
BAOMKEZAT ) HUEE, S =7V v R, =427 n 27U v F] O3 DOMREFRN,

Z LT kT o
X% 9.68,

BOBRZAT O THUE R ] |

M# 9.69 IT/REND L IITHSA TN E LTS,

E%F 9.68 Grid 2030 IZHITEHF/EDRAT—FT Uy FD 3 BRER

(@ NyITHR—r

)Ny 7=
+ HitE R
+ Hi el A
Hi# : DOE, “Grid 2030”

)Ny 7 R—r
-+ HiEk i R
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E% 9.69 Grid 2030 IZHITEIF/EDARAT—FJT )y FD 3EBHRER

BRESR

Fr

BhANvIR—2

RAEOHBRZRAKRTELERTHS

FERIC, 2EOBNWT7 VLR ERMRELET S

BFHEE. FIERMZERELZY 7ILE A LER, EREETOEADPY &
YhH D

AVKR—RUhELT, BERT7—TJIL, WL ENEZOND

BRSATEY FRMO LS BHERHORBLRHT 5

Hhigh fil 3 %

Ny Y R—UTEEIN-ENE. FMEMICESTE5Rry FT—0THS

RO REMEEBICE, AHIEACHBZOAELT. O IBELERD

g o R T LDEE, BRICE, XBERETS U+ HBEER. &FOUT
LB A LIFHRERY AT

BHTBOERLEZS

higEE., S =51
v K, w4405
v K

DT NE A LOER, FHRIBIZEY ., EEN—RAOBEATEHIAREELD

FEREHS, BEMA, 8K, RERLO-—XHBNERHIRB &
NTEB

SHEER. KRIRLF—RKfiLENHASATNS

Hi# : DOE, “Grid 2030” X ¥ {Exk

2007 1213 B BV ORE A) L LORE O A HIKAAF ORI Z 38T 2 =3 F— B - ZatkiE
1= (EISA : Energy Independence and Security Act of 2007) | 2337 L. RIEZR O Title X TA~— b
70y RIZBET 2RI RO FLR STV D, ZDOH TR ESD Hi7z [Smart Grid System
Report] (ZBW T, KEDODA~—FZ7 U vy FOREIILLTDO 6 >THDHE LTS,

1. Enables Informed Participation by Customers
> WEFORMEA R EINER~DOZIMP AR TH 2
2. Accommodates All Generation and Storage Options
> kEx7eEIR. IPEEE %~ [Plug and Play] O X 9 ICESBITHERTE S
3. Enables New Products, Services, and Markets
> HLWVAER, —E X figRaES D
4. Provides the Power Quality for the Range of Needs
> kxR XA DY EOEBE G FTRETH D
5. Optimizes Asset Utilization & Operating Efficiency
> RIE DR & BRAVREH N TE S
6. Operates Resiliently to Disturbances, Attacks, & Natural Disasters
> MBI, YA N—HE, BREEFESOMANEDH D
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INHDA—RT Uy ROFE, A~— 27U » FERERT D& HITOXRELKFER 9.70
R,

KENCHB T DAY= 7Yy RIZBWTIE, ERERMORKE ] . [FEEOTSSN)
e CICHENEPINLTWD Z ERNbnd,

B& 9.70 RI¥— T Vv FORRBEENEXZSBARIMORNBR

Operates
Accom- Optimizes Resilienthy to

Enables maodates All Enables New Provides Asset Dristurbances,
Informed Generation & Products, Power Quality  Utilization & Artacks, &
Participation Storape Services, &z for the Ranpe Efficient Matural

-
=
)
=i

3

Mo. by Customers Options Markets of Meeds Operation Drisasters
1 | Dynamic Pricing Emphasis Mention Mention Mention
2 | Red-Time Data Sharing Mention Emphasis
3 | DER Interconnection Mention Emgphasis Mention Mention
4| Regulawory Policy Emphass
5 | Load Participation Emphasis Mention Mention Mention
& | Microgrids Mention Mention Emphasis Mention
7 | DG & Stompe Mention Emphasis Mention Mention Mention Mention
& | Electric Vehicles Mention Mention Emphasis Mention
9 | Grid-responsive Load Mention Mention Mention Mention Emphasis
10 | T&D Reliability Emphasis
11 | T&D Automation Mention Emphasis Mention
12 | Advanced Meters Emgphasis Mention Mention Mention
13 | Advanced Sensors Mention Emphasis
14 | Capacity Factors Emphasis
15 | Generation, T&D Efficiency Emphasis
16 | Dynamic Line Rating Emphasis Mention
17 | Power Quuality Mention Emphasis
18 | Crber Securiy Emphasis
19 | Open Architecture/Stds Emphasis
20 | Venture Capital Emphasis

Higt : DOE,”Smart Grid System Report”

F oA S BOHE FC 2009 4 2 A SRR S 2009 4E T A U I AR YA (ARRA : American
Recover and Reinvestment 2009) Tix, A~— 7'V v REHBIHEIC 45 8 KL b ORERMTHOILD
TEPRES I, Av— b A—F RO E S LY AT LEOREMBIEE (55 100 1) .
A~—h27 Uy FOHIRERE (16 £F) T/ F —ATRERE (16 ) 72 ERHRIRS iz,
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DRTLBDT VAL LIEHRR

RELAT LOBEMER AR~ A EBOFHEAOH
Hatg ok 2D DRETHIFY LT — I DME l
REREENT—T LOUA 858 4 o [ 58 P 520
HEEE : AR BT | DETECOEA BESARLLBRM BAS ZEROBA
27—R5 1R {E e N S

AT TV MNREBURT L UREBES AT ADENE

i (FREBEFILS R TLESD) UFILEA LA T A DR - BAME

==

=

;-( PERER-TIURLRRY R DG/DRADPIug&Play 7 O FLDBISE I DG/DREM ORERHER DL/

7__ r

N BES(RER) 27 LFREES—T L SBOHA
IRLX BB ART L BEIRFDERR—ZRDIRLE—BHEE DM
=1 S S g 05 I T —— - N F2URLRRY ROELE
FIVRHARTRS AL DSMF B 55 LADIER AO-NOREROBATBRUYTILES LER~DT /2R ATEE EERLE RGOSR ER
RY—FRE AY—FRED AT HEPEREE LTORBART—FREELLD ENEATS

Hi#t : DOE,”Grid 2030”(2003) & v 1ERL
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FEICBIT2A~Y— 27Uy FOBEWFIL, FEERKOEEATTHL [EXEMEAF] ThH
5o %ﬁ“?‘-é MWAF L1, FEERROFEESMATHY . SBOFEHICB T HAY— 7T v RO
KEAIX, EFEMEATIOAZ L ACRELSLEAEND EEZ BN D,

EFEMATNL, XFE 9721273 X 512, 200945 A 21 A [EGRFEEEM (VLA ~— K
70 v R) | ICBET 2 RERE A FE Lz, AFETIE, 2020 £ETICA~— MU v RiESEE
AfEL. R&EL 3507 =—X (Ghifi - sRBRERE, MR - BHREM., 7y 77 L— REM) &k
ELTND,

Fo. EFEMEAFNL, LRROFHEZ S HIZFEICHRET L, MR 9.73, K& 974 DXL HIT 2
BRI/ T, A~ — 27U v FEEEEAT ORI L ED TN L LTV D,

U>l

Zofh, PEBUFIE 2009 £ 11 BIZ0RP 2 Y — 0 2 b F—HIRICBET 2L H A =T T
T EREEL, KPHERRBT RV —/— =2y T OND PR KPR X — 7 e
7T AOFRBIZONTERE LT,

FIEHFEIZBTAZA— TV Yy RO Fax AT — 7R VH M THi#kd 5 China Smart
Grid Cooperative | 235% 3. S 417,

K& 9.72 EREMHATADRYT—FJ )y FREEE
Jx—X 1 Jx—X1 Jx—X1I

EHE - SAEREXFE B FARERR Ty T L—REXRE

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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B 973 EREWARDAT—FJ )y FEEEMOWMREAR I —ILF (5F 1 BRE)

Integration Substation Distribution

2. Wind,Solar 7.Power usage
Energy Information
Storage Joipt Gathering ]
1.Shanghai Lo 4.Transmissi e Dispatc:ing
World Expo on line 5. Smart g Distribution Technical
b ST Substation  Automation Support
Demonstrati Monitoring System
on 3.Conventional Center 8. Electric
Power Plant Vehicle
with Grid Charging and
Integrated Discharging
control Station

H% 9.74 EREWARDAT—FI )y FEEEMOMRAR I —ILF (5 2 BRE)

Integration m Distribution

5. Distributed

3.Transmission 8. Information

i 6. Provincial

2. large-scale Line helicopter / Generation call £ Platform and
1. Tianjin Eco-city wind power UAV Inspection  and Micro- ===y Security
Smart Grid Forecasting and Network
Demonstration Operational Access and

control Operation 7. smart 9. Power

4 Flexible HVDC Control house / Fiber to the
Building Home

10. Centralized Monitoring of Power

Grid

11. Transmission and 12. Rural power management
transformation equipment condition

monitoring system

4) BE

HEETIX, EOEREBERMOREMZT CTlE, iR VR AMaS LML TR0~
—r7U Yy FHiGO1 /30y =7 #GE2 AT RE EREIXAOBANBAY—F7 ) v
RE#ZTW5D,
%Efimﬁam:%#Rv—bfuyPm—Fvyf%%ibfﬁb\mw&%f%3o
DAT — VN5 TR A Z D TV D,

AT —VIIEMNE R EOA~— 7V » RO T A OEFETHY, F AT —VFA~— |
70 v R T 4 ORAH~ORBE FHCRER YA K), T LTE AT —VIFREKRTOA~Y—
7Yy ROERE B L T\ 5,
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BUFIZ, 20104 [ A~— 7 U v FHEEB L OLBICET2H8E 2HETETHD .
20096 H ICIX EEA~— 7V v RBELEKD TV v RUALXT T4 T AN, WH2m
FrREEFEE LTS,

B#%& 9.75 BEODXY—rJ Y v F&tE (Korea's Smart Grid Roadmap)

Implementation
Directions by Phase

First Stage (2010~2012)

'Construction and operation of the
Srart Grid Test-bed”
(Technical validation)

Second Stage (2012~2020)

‘Expansion into metropolitan areas’

(Intelligent consumers)

Third Stage (2021~2030)

‘Completion of a nationwide power grid'

(Imtelligent power grid)

- Real-time power grid monitoring
- Digital power transmission
- Operate optimal distribution system

- Predict possible failures in power

grids

- Connect the powaer system with that

- Self-recovery of power grids
- Dperate an integrated energy Smart

Grid

Smart Power Grid of other countries
= Connect the power delivery system
with distributed generation and
pawer storage devices
- Power management of intelligent - Smart power management of - Zero energy homes/buildings
homes buildings/factories
Smart Consumer -Varicus choices for consumers - Encourage consumers' power
including rates production
- Build & test electric vehicle charging - Expand electric vehicle charging - Make the presence of charging
facilities facilities across the nation facilities commanly available
Smart - Operate electric vehicles as a pilot - Effective maintenance and - Diversify charging methods
Transportation i ic vehi "
project management of electric vehicles - Utilize portable power storage
devices
-Operate microgrids by connecting - Optimal operation of the power - Make renewable energy universally
distributed generation, power storage  system with microgrids available
devices and electric vehicles - Expand the application of power
Smart Renewable - Expanded utilization of power storage devices
storage devices and distributed
generation
- Consumers' choice of electricity rates - Promote transactions of electrical - Promate various types of electrical
- Consumers'selling of renewable power derivatives power transactions
Smart energy - Implement real-time pricing system - Promote convergence for the market
Electricity Service nationwide of electricity-based sectors
- Emergence of voluntary market - Lead the power market in Northeast
participants Asia
High : Korea Smart Grid Institute 75— 23— (http://www.smartgrid.or.kr/10eng4-1.php)
(N=FS

BREOEGE, A~x— b7 v FIZEET 2ERT R0 FAEARET RLF—0EA B E

ThHHEHZ RV —FERRE L L
S, BOREICE T D A~— 7 U v KOFEMTERFE 0= HEAL B IS 25

WCHID  BRFPEREE 20 & U TR 2 HFZ2 4 3B
EhTnwb, ¥-Fh

LOMEEZHEA, A= 7V v FHETOL < 2aE L, REBER D b ZEE £ TO =M

- W Kk D E SR

B E DR BB AT LD FEFEEIT O TIRIEAREEE R
i BT RRE ) 2R & BRa R SRR LB STV D,

SHIZ, BEREEICLDA~— MEBRICHTEH#EES TOIA~Y— P IaI2=T 4 T

TOREUR, BOR TR, RREAE, BE, ARYERT, BIEE, 28

BHFIEANL T DR 28IEADR, AARRA~— 27U v OB ORI BT SERES3E, FEHElIHIE 2010

FHE~12 AR D 3 4[],
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FA4 7 A (JSCA) 28, NEDOZ FHEFIZ2010KF4H IZ8EL, A~— 7V v REETe
Av—hala=7T4ICBHLT, BER-EKLRoLEHANED N TS, ZHITMA, 2
OLOARM 6 HIZHEF SN THil o= V¥ —JARG | | THREERIE 72 & oEOE S
RERGEHZBNTH, A~v— Uy ROBEEERRDONLTNDEEBY  SHBA~— 7 U v
Rizxr 3 2 EEE IR~ M ST,

B#%* 9.76 BXRIZEITBZRI—FT ) v FAOQOTHEARKR

RHTRILF—FHHEREL(2008) RR—PA—B—FEE
o o e (BRIALF—F BATHERSR) RERTRLF— HERT LARITEE
ABAFEE — BHEISBFBRY—A—E—HART v LERE
140075 KW(20204F)
530075 KW(20304F) ERRBARBRT LIRS

v

RHIRILX—FHEREL(2009)

(BRIRLX—FT BHEBRERR)
— 2030FDRBAREICLSREEE O E (EEMF) ERET

REREERERVNT—VHARS
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(RFEXE REDIBERR)
— RX—RTUYRBITOERERICR BRI EIEERE BHRT— T YYREFA=STT4T
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