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(near-field infrared ray) » {H-RNFHFE R &OE o RELEA N EYBHEE 1T
TEE KA LUA R E 1 EAMULLINE » B0 = NFH R ISR ZE R FERE > TEA R
BF e DAPHFE E N BBE RS R PR » AU A KRB RNERE - (kEE
B RIER 45 SRR > INEE It — PR AV Ry = N 221 > 0] DAREK 40% DA Y22 5
FERE - HHRE T AEFTHFNEMANS@IFE ) LIRE - /@8 Kke
J& ALY S8 IR 53 Ry BH 8 3 4L 91 e i = ZEAT M > o mT BL% i B 3]
# 7% REAZRHENRLERBERNEZE > BERGHEHY A
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2583 | AgPd=973 | Sn0,Zn0=81:19 | 544 | 60nm 69 059 | 008
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e
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(Z)E Z /A E](Toshiba Corporation - Fuchu Complex)

Toshiba Corporation HYJFE 52 H] iE 7 %] 1875 #FHY Tanaka Engineering
Works > F FJHYE fn ka0 > BB > EaRiERE2%E - Bl
B el - BN o RS EAKEERES > 1983 F£ %4 & Toshiba
Corporation » HE] & T48%4Y 19.8 B A > FEFEEHL 550 EFTT - HEHE
BE 2 R TR E SR IR AE R B 3 (Bnergy & Infrastructure) ~ & fi#
A 77 2 (Community Solution) ~ {&# 5 i 3 iz #5 % 4¢ (Healthcare System &
Services) ~ BT 83 JL {4 (Electronic Devices & Components) ~ H FIZE it J il
#% (Lifestyle Products & Services)Z o

WA EIEME S ESEEEMRI 2 HERAN BHESEE -
B E B EMS $2 ffif(Micro Energy Management system) ~ =14 B
BEHEER  AAPRETEREEMARER SCIB TM SEEM - KI5
B AR B a5 -

X 28 Toshiba AR H BT BB A P 42 BE R K B8 08 B RS flo R # 55
o BRZZHERECLEBESREL > S RZEHRE  BAVEES
M mBCR P R SRR E - e R E - B E &R - MDMS(Meter
Data Management System)ZE$¢ flg - 7 i3 B & 2 EigE & Smart Home EHEE R
SHEBFAREE - EHREH K SRR BN ST -

WEZAEE BB AN KM BT3B 8 K% R 35 58 A 40 (A=
13) » KIGRERE LAGEEBERE R 418 kW > BEW S KIGEER ~ JEEWY
KIGHEMR ~ CIGS KIFREM.. S5 A [EIHY Z 4 » F5 HH R 5A 465 SR 0 it B S R0 )
HEEEN L

FE14E



13~ R ZAFE A KIS RE R a5 & &

HAN > fERE e E o a] A4S Y In Home Displays (IHD)BE R & R B 5
S8 PIADRIE ~ JRE > [ o] DIAIE S THE S E & - 10T E I
Pedl o 2B E K EREAY B AR o B AT a2 o B P A Y i 1 EE R (5 DA 4
et TR > R ETLL 9200MHZ » £ 30mins G £ i 41 > Bk &
g ﬁ%ﬁ@iﬁﬁ@@ﬁ%ﬁp NG T%‘%ﬁﬁﬁ%iqjﬂﬁgr%/\%ﬂ EER]i1£53
floCaniE 14) - Br T DUBIHEER HETT R (L A1 o AREEE M P EE A Y B

B WA ERCEMA N K EEM - FIEUKEZ R RAYAEE -
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W NEEHEEENEREAZAOTE 15 i > BL Micro-EMS £ 1if
Ttz O B E B Rl » BB & 5N E ) R E R RRIE ) > 4t
JEE Ui Y e DI B B il IOk 25 1 2¢ (HEMS) ~ 7S ¥ (BEMS) K¢ T i (FEMLS)
Micro-EMS RIJJ& & J7 it Ji I fe 75 SK I Y 2 45 DL & X FE (demand response
program, DRP) » 45 & B BB R IMETE I K2 E 265 ATE F i -
DEEE S E I EIE OB ER - K e N — U R AL E S Y2 *%
PAZERRALRY r i =R D (L JE - WI/NBUSE EE RS - KI5 AR ~ JERE - WARIEE M
O RERE R MHEBE (S S EFERE - WAE K TR - EiBEM
Je TR B B TRV R oK 0 R LR K E@jj el PER R U IR = - A R 5
(R IEFE - TRE B IRALIE - FERF @S ERE R E - HaS AR & TR K
Ui ief B 22 BT RE AT B AR -

At 8
Battery Storage System ;
Solar T Wind Powiee c Hydio Power Stauon\&‘ Thermal Powser | Nuckear
|
oo | o Tl Pumoed Sterase | S18000 | Power Station
L ————— T~ ——]
Sattery N
Connachon < oped -
Point g4 's L i i I
Co-operation
between Renewables :
W —— = Power Grid
Bounc Vehcles®), o NN o P l
Energy Charged Trams gl ’ - Bidirectional ICT
New Transpon Systom S 3
— ﬂ ‘ Communication
L3 g =2
<™ | Demand Response — Heat Demand
Charge Staticns Program (DRP) Nt/ Oo-Ouniakon 1CT Intoematon w3 Commasicaticn Tedhaalogy

3
Smant « Elottae Power

" Seling & Buying
2 rﬂ - Backep Pawer
- Enetgy Saving

BEMS | FEMS 3

; i g
Oy f
Smart Meter | —={ Cfices ;'é
Hospray §

‘__ Commercial
Appaimert

Bamory
Residenn s Home Galeway

-—«“'7 .e EV Fool.top Sokar Panels Y /.\"’.. l. Poser Condeoner

Home Salsr - ==A Y W

Parsls -1 ._j Bagory 8&1 y Enargy Managemert » _.-" Rotf-tap Solar Panels

s Systern (EMS) '
- - h... ] L
1 LED Ligheng b
mehgent_ Fust Cels “
\Home Agolances J \M Conaearer Fuat 5 4 J

HEMS: Home Enceqy Nasagemernt Systom  BEMS: Budding Encegy Manageseni System FEMS. Fackey Enargy Manapennene Syslom

- Multiply located Distributed Generation and Battery Storage
- Efficient use of Renewable Energy by bi-directional ICT communication with EMS

- Minimization of Transmission Losses

15 RZEBEHEEEA T EHZE R
(ref. http://www.toshiba-tds.com/tandd/technologies/smartgrid/en/index.htm)
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o 5CH T TR AE 2020 4R AT5EAL 2,800 # B (BENT S 4 B 5 ) B
SEYE - B AR TS B E VA R 5 RIS - {0 Toshiba FTARHEAY B2
BT EB AR, FT T R MEHER B 5 7 Toshiba HY MBI -

RZH 2012 FRASEBEE BT 2 3 B (H AR E & TR 20
22— > B 2015 F5e e PE B M fegom - Bl &tk & pe R & B (CEMS) ~ K EERE
JRE HL(HEMS) ~ B SR AE B B (BEMS)  554h > Toshiba it & v & ATE 1L
MR E E R - BECERE - BT HARFEAEES - BER 2030 £
5L 409K FEBERGREL R 40%HF HEBHE - FRFNEHEZHEE K
HES Z IS S ) 2R HEARR - BE 201345 > 5555 BRI
HAEEE K 4,200 kW - A0FY EMS Bgag o055 2 B 4,000 kW HY KRG OEE %

HATEANERE A S EEE ~ =+ SSN FRMmE RS REEE
4 SHREH EENENE SR REETE o RS DR S
EE 50% % AR > BE RSy sOm W R EIR AR B AR EARETHF
ZRe R E H e B SR - 2R E A VS &S

(P9) B 2= &7 8E 5.0 (The Energy Conservation Centre, Japan; ECCJ)

H A& 5 & /00 (The Energy Conservation Centre-Japan, ECCJ)42 H 74 4% 7%
FEEREETNMENE NS > I 1978 4 10 A - 2 DS ~ % KA
RITESRETR . MBS HNTENEA - TEBE O @ MENER
BiREA » SHER I E it 5 RS B AT E AR A AT EIRE SR > &
5 RULHIE ~ BRAEME - filE L KEHEEESE  HEBEELEKDN

" TR S R R EEEEEAEE S T E I (Top
Runner) | > % K #E B & [E BE RS H(ESCO) - F8 & WL 6 AE B 5K - B B B P4
ERE & fF  IREEIREER M2 EE 4 » 55 L E = B 5s tH R B AL
BIREEEE EEESE -

PRIy 255 = E ¥ H AR E T FEAETRE BUSR DA E R P98y EE&C
B TR SUR c s EEE S  HARKHIETRE B RBUE ~ H
ARIETZE ~ (FrGFE P HETIVEIRE T B K MERE - EiREaEAL SRES -

i ECCI 5 fa th > HAHVEESFERE (WIE 16) » DAZE S EBFT (3%
EFTHYFERE (G EE 42.6%LLPIE s » HFE 1973 £ 2 2012 FENHKETEFH
7~ BEZN GDP EHEN0#E 3 - (HEEE TV BREESFERE KL I 22 [ - 2 5
1973 FHY 80% » H P B ARV E R E > &B KR A —E G & i E FEFE
REEME I - EEREASURNVEER - MEENEZREREEE
& > WREFERIEACREFE -

E1TH



A ERERFEBEFTAERBI) - eSS A 143% K
20.0% > K TSEEFTZHNE RFEREEFT - T HAERE B 2R nE3S > o
AR 2.1 B 2.8 &% - BIME L Suat 8z At SO W HH YRR RE 3R L > A (872 ECCI>
& @8 CRIPEI RYEI X H 325 - HA TSEMERE AV E AT -
Mk B ETHMPIRRERERE - B T HAVETEE - THEEERERE
an Y FE

- PEEERTT (T MIReRER B 2R/

(10'3y) (JKHIT, 20054E414% )
0 GOPHH 600 K
16 (1973-20125%) (1973 —=201258®)
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Hisk: fEIEE R 152014

16 ~ HAFFEEFIH] 1973~2012 FEFEAE B

i #5 BT BE 7 (Act on the Rational Use of Energy) » H Aif ECCJ = BLE i g

REE

1. BEVRE AT HIE « HAREIRE HAT B8 B K5 - RE RS BLAT
HY45 &% s R A B2 3 RS 2 B AR EIBE 10 (BCCY) » fRIBETRE A B
JE 0 BB RERE S E TR(BEJRE H & KIYER 3,000 A F)
WAEBETRETRE HE o S I EAE R B EIAIE € TR (REVR & AW
EH 1,500 A ORI TR R EHE B R EHE MEREE S
TEERIEE TR - FIETE SRS - 1 IR B ERE TE
L BB IR AT A T -

2. HETTHBEEHIE © T SHEEE (Top Runnen)®IfE | ZHABAIN —1E " #f
FEE O HIE BIVIEN R A ERERT S - HAT > HACAEAH
ZEE ~ UKFE - BUKESE 31 MHEMIETTEIRE E M EMEHIE -

FI8E



3. REREEIEE TIHIE - MRUE 0 ARIREAMRE - B RHRAF A
BILIEEHIE e ZIECEREFRHPREEFRREREMEL - LA
e PR IIETRERTE - B BREIRIE € L E IR B ERFUN R ER
BRI FUR R BYECEE R 3,000 AR 55 S HAE JiTE E LR AIE Ta RE TR UH
FEHBMBRUFUHEF R ECER 1,500 AFFE - 2008 FE AR
Atk HERERHERIETRIET Z2AFEE - HAZLUEE BEA
e R E AR E RS > WL EREECREEHERAE -~ T~ 2
NE S EER  BEES) - FENE R E B a5 1,500k > 7
7 2R EHE - St B EEMREREE T AT > = E
EEEQEN - BEE8E - EE - 2 HREES) N —FANNREREHNE
GoalEE 1,500k K - W RBEE 2 REREHE -

4. EREEEF P TIE 198 BABUF B 1993 F# - 51E " sEIH%
FEEEVENE 1%, 6VE1RE B - M AR P H 25 2 e TR ReE
BE ER - IR E SRS TR - B AT RE H AR R E L R
—&fH > HERFEHEHERSEERE MEVFEE 1900 > BRI
TAEPIEER > i R R B ERR EFERAEE -

5. FEREEERCREE | BEERZ S A DML HEES IEE - A
BURFHY 2008 81355 7 KR RE B SE 8 ARCRAESE (Benchmark) fil & - 2 F]
2 E RIS EH E RS - T LUSEHE -

H Al E P Vi RE AR By
1. P RIALES 1%L ERYBAT REREDE B HAR -

2. ¥sek ~ EH -~ KU ~ B AR EE TR FE KRR ESE - M
RE SRS (benchmark) 5] B H AR - HACREFEEIENELE > 22515
JEEEE TP RERERIIAT 10%ZE 20% 2 ReFE/KAE - fE B BCRIESE(E -

SANFEHMERGELFT > H AT £ % 2000m” DL 1 3 5 4 17 AR 6 R B2
{E2 300m” (Y A I fE 5 AR 8 > ARSI D s& i B > 3G DABA RE VA S ek
HE - WEREN - B—EESFTEHEENERZE £ TEITPFIsF %
FRRUREFT I IL VAR HIRE > ] LS| 2 S FIRY B EEM R B Ba0f%
MOkE - 3058 - FREV . EE - A RE (R AV e BCROETT R T

HAETHAEH 90%07 12 Z B RE AR & > SEFE L 60%HY X EFEREE ¥
INAZ BE R4 ] (Benchmark) (Y F 0 - H ARG s IR H £ S (B8 L GDP
REFE)0 2k > L& TN REY 42.7% (A01&E 17) > BEFG () 2 BZM N s
FIHA1973~1983 F)THNNZHE B EDEFREH - QERERFHEA -
Q)ERUCRN TEFL -
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H AT HATH T 12,000 5 86 5 R & 2 & & WHER
BCERIEEPIN R 1.1%  SEEANEE > B GRETAE > HEE D
o Al PSR (B3 H ARG I S - A A S A AT & BUFEiRE AR
Jig ST EAE A = B T K 0 IR AE FE B O a0 P Ee iy > B RETR 158
PRSI T E EE
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RN EERE ER TR > A 2 RIS S FHEI I ER -
R e e AR P R S B RE Y B 2R A e A | E R 1T > NI
ECCI ¥ B et st SRR E EIE B > (C B PR A s m Ei pe Y B R
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19~ =i E 58 ECCI] fUR &%

(A)E 7 155 B (Central Research Institute of Electric Power Industry;
CRIEPI)

H 288 J7 op 918 8 BT (CRIEPD A 1951 885807 (175 Ry ZR AL BB %4
DABFEZE ~ G B B ) 458 U7 78 T 5 R kB B BB SR BRI 81T > LA 92 M s B AT
& 2 {EFFE 90 (Nuclear Risk, Socio-economic Research) ~ 7 {E W 72 & & =
(System Engineering, Nuclear Technology, Civil Engineering, Environmental
Science, Electric Power Engineering, Energy Engineering, Material Science) 5z
Akagi JHTER F0 0 & K AR H 0 iz Y Komae, Abiko, Yokosuka & =& « I
T FE IO & B S R bR VA (FF A2 X RE) ~ R - LFR 4SS
S EE ~ DARCOR AR S E R S ) - Pl E R AR RAK FE AL
ZES T - REEENEE - SR EmEE  TEWICE A
SHVEE - S RGO CEHNE I AR EERZE - A AcE A%
ErdL ~ X AFEEHEE % -

AKX 35 HFHEIFEFE Dr. Jun Inumaru 365 28R B A2 E B K IE
TE B AR GETR A - H AR S F A " Demand Response and Electricity
Regulatory Reform in Japan ; B2 [ Policy and Grid Connection Impacts of

Renewable Energy in Japan | » 55 EERIE " Introduction to Power Grid
and Demand Response 1in Taiwan

ESYP=}



HAWNEJHERE R FES - BEES ~ fILEST--F 10 @454
PEEESE - HARBUN & TR S > 18 2010 Eﬁﬂfﬁﬁb?ﬁiﬂ%%ﬁﬁfb H
Al SOkW DL YR P E RN E TS - HE2EREF I AES - EF
1.3%HY 88 J73% #8 H A8 1138 5 At (Japan Electricity Power Exchange, JEPX)#
TR 5 » REBE L GFEBTTHREEEZRE -

wmEEFE  BENRELZE  ANHELSEHBLNEHNEE LR &
IRENHESHNEHBER > HABUNETE 7 HHEFER@E 20) 0 £
2015 4 4 H Bk Ir 5 & 58 B #E {E & 0 (Organization for cross-regional
coordination of transmission operators, OCCTO) » E{Eh#r — KAy E H{k - 5 —
P& ELRETY 2016 52 i EBE T IGAYE B F - RFFHH @ﬁi’%?ﬁﬁﬁﬁ
LA B & B ) - W H 2 L O 8 ) FE B R A B U A I 5 58 =
P& B s b [EE B G R o B SR 1 R A BV B 1A =1 70 i ﬁﬁﬁiﬁj@ﬂ
BEEA A PFHGAANSEE S HE SRS BEEEE L HEEE 2020
FER -

[1% Step] [2™ step] [3™ step]
2015 : 2016 : 2018-2020

Establishment of the
organization for cross-regional
coordination of transmission |:
operators (OCCTO)

arrangeme
competition fo,fetai, of retail tariff

Period of
Full retail "a"""“an't Abolishment
tariff

:| Establishment of new |:
| system for securing
;| supply capacity and
;| real time market

Legal unbundling of
transmission
/distribution sector

20 ~ HAEZEH b Z IR A E

o BERERIES(L DABUF RSB EREENTEL FE
JZ )it Bl Ry e o —IH o CRIEPI £ K& HAVEIREL NERC —2 > &7 &y
REJRSCR B B LS B S R {18 8k - 110 7R 2 SO & 7y Ry A AT R B T
FERIMH - AR EE BIFEERE  ERSEBT IS HAHEGEES
ZRETT 2 YR B SO ST o Ry SR R B ] SE R > KRR DL (E
@ZEFE%W%%(?’/’%HU—E)m)ﬂZﬁHﬁZ%ﬂﬁkﬁﬁF Al SE A& o Ry &
CEF RN - BREEHEEEA BEEEREIES - TIERE - BER
HAH A E RS ~ 15 S BV IR  JEEMR A IR ~ SR R E R KA
9% ~ LUK A PSR T SRR R S -

3" reformK ] 2" reform ¢ ]1° reform

A
El

uk —\

ﬂﬂiﬁﬁﬂﬂ
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2 B S ) 2 2 R B 5 ) L 1 3 S B B 2
AR T 5 - T B B P 4 R A R A O o A B 4 o
FERAKBEY  GEFRRTORRRESE > WHHFRE SN
(aggregaton TSR » Bat 29 (BT REAMSIURHEE > HAREE
2020 4 52 B3 1 PR L2 AP 90 B R 7 0 AR 5 4 75 2 R O -
T I BT A

FEIETUIN ~ S5 ~ HUS  HOE MR T T - Rk e
(Critical Peak Pricing, CPP) ¥} 1 £ 8 I /5 1y 2 il T 400 4 B0 R A €975
20% » (B2 e e (B 1 B 5 LW DU 5 S5 B SR A B 3 5
%« CRIEPI 2% Bt BRAS—@IEE  EHHEENEEL > 8
16 2 5L 5 0 D0 85 B 81 20-40% » L2010k PR TBALSR 4955 10% ©

Demand-Side Management
1

f |
Demand Response l Energy Efficiency U
| .
Dispatchable Non-Dispachable
[ : 1 I_I
Reliability Economic Time-Sensitive Pricing
f l i 1 ‘ﬁ I_

Capacity Ancillary Energy-Voluntary Energy-Price

—

@ Direct Load Control @ Spinning Reserves @ Emergency |||4Demand @ Time-of-Use (TOU)
@ Interruptible Demand ||| ¢ Non-Spin Reserves g:?ydg‘agd% @ Critical Peak Pricing
4 Critical Peak Pricing @ Regulation | )| (CPP)
(CPP) with control 1 @ Real Time Pricing (RTP)
#Load as a capacity s 5 @ System Peak Response
Resource Direction of Evolution Transmission Tariff

21 HAFEEH Z BRI

T BN ET BTN A H 2 18 oK 22 5 s 28 P B > A i H RBUN
oy M B S A B 2 &R AE 2012 4F & 2014 AR 22 R AL 5 & P (Building Energy
Management System, BEMS)#HBNJ7ZE H » #& A 300 {8 H BN 40 E 7 & K IE
HYREJRE B 248 > 50~500kW Y P2 48R R B B 44 - HiigE 10%LA | >
WHREREFGEHEN | FULE > HXHERTREEE 132 12
Ay Bh - EHBh ERR A E R 15 0 By 170 & H Bl 250 & H Bl - % fh /A
FEHREERIERF M > GHFEEESE 6,200 7 -

BEBEMF 2% HAHEERENEIFEG - Br T HEEIELIEEIR Z I -
SEEREERE S > FIEEARBUN K DEEIRIG A ERE - 20 F0k
o U REE A% Fy 32~37 HIEE - RIGEERE R 2014 F RETF Tl # 20GW ¢

FO4E



FHFS FF AR RE R G PR PR T AT RE 28 AR BR 0 AR 1k B 0 i B ) | ) e - 2%
KIGtEZ AR ERZT T0GW - I fiE e B4 ds - BANMEAERE ()
AR RE IR B S B A P R SRR R Y R IR S (O B L R S R S N & I
&R KK f T HARFRELH  ORERBEMEKGCERE S
oI B 4R R Ui BB R 2 155 0 DR (4) P A E R OF 4 P Fs 1Y i i BB AR B A e -

H AT 2 G 75 A RE TR Y BOR B Ry g i > i B S B IR e e
SR B B A AR B PR A AV A AR - I IE > ORI OE R AR B R 75 RE TRFF TR R
REENAFEZE - IKHABUFHIRE - 2030 F0F > HARER S LR H
2014 1Y 122%42THEF] 22~24% 5 FEEBHEBEBREBE A - a7
FyBETH > 2030 PR HAE Ry 20~22% » TR AT HEZHVRTHIE T - RKE:
] RE BB RN E) — 2 TR ALRETRA -

fEeBSBEBERAE ARt EGHEESEREE  MIEE
NBRE TR XA - & 2024 £ > frA &N 5ER
ERESERME > REBERENR 840 ER -

Installed Capacity of Renewable Power Related Problems

32% per year @ Deficit capability of frequency control
/ by rapid fluctuation of output

9% per year
5% per year ®Requirement of suppression by excess

- [pv] output than demand for supply (actual

“ m m m B N B Bwn demandminusoutput of base-load
= = .

GW

© power plants and spinning reserve)
’ ®\/oltage deviation of distribution line
R . .W . .N - . . . l from control target by the reverse flow
‘ ; s Year
Biomass Netmetering from rOOf'tOP PV
purchase T

@ Deficit transmission capacity in the

End of Dec. 2014: Approved PV 70.8 GW
areas of small electricity demand

Installed PV 20.3 GW
22 ~ HARFAREREEEE P B A bR R

HAHYE 5% B R IR R - 3 8 N et 5 R A > H R
WA B 2 T BB S A AT - BB AR - H ARV B B E S -

HAHES B 3% 5 b 290 > 4£ 2010 55 77 H A% J158 5 AT JEPX)
BILE N BT 4F 2015 A ILES 6 58 4 /F 40 (OCCTO) » 1T
5l Y I A AR DIMEOREE SR PR - H AT B S B ME—HIE T
ANE] o NI BB JPEX IR G E N AT > MEZE
PR O T O B L AR Ry TR AL > B R E IR GBI FR P2
R o IR L AT G ASRACEE B > (R H S R E R 2
He%z T IR — OFE B TS BEAVER i -
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F 7 B T AR FE Y T LA R (B RE S 4 Ot 58 B R N P VIR BT - $HR
TENENHEEFTIEE EE - ERNARGHHEF i L FEFHEEE#
BALERVEEAMER - E2ENEEEEK - EEARNHESE - B
izt Z e oA HETEE LG il Sl EaHAFTEREH
fRELTZE > AR ENET SR &R > ANV S ERFH R E - I
DL Bl A fife L 28 77 (it HE LS -

GEAFENEHRKE L EF 5 [EstEREREEET T2 >t
BB A SRR BB E T F > FRRERHE O AERERAK HEZ
EFEEFamIEITRE L A ATER > R SRR - 54
FEVE I LA R & T D5 - A R aT AL HERE -

FEF O ZBIRAE R EF T R B £ H AR BTT
A E R L) - BN AR B ET 0/ 2 — B i) > RS B AT Se R Ei s
=BG - DU EATTHY 7 250 7 B R & i A 5 8 E (F Y a7 i
EELFETET] > DM ERAE EEE M B AR IR REEAFER
G B ER SR I A RCR AT LA -

Fo(HE I P B e ps A0 AE AU E e o I RE TR E R JE R IR HL e RE
BB ZGHE  OABUFHRESERERMTECHESF - IR ZHE I LE
HYEL 2 SRS AR & IR > IR S B2 AT (2 AR & ) B R R B iR
fii > 1 5 55 (1% B G 2B JR\ i 40 (58 BURT B BB SR S D A M > (R EE R
A A 7 B Ry AU

HAHES S SERMEL AR T REFSKREZS

1. FHER AR B R R IS - (D EAV AR 40 g £ 8 e g ok Ty
EHYERE > BERPFAIEIENERETF®E - LRFEE T KB > Toshiba
R TR AGHER - &S5 ER 920MHz f4gimaf - G3 & 143 E R
(Power line communication, PLC)EA F @ :{ - BT EE A F R
RS o EN A H B AR A A pE R o s AH B EE R 2 R AV
BHHETS £ & DLMS/COSEM - AR st g 70| - [ 4 {5 & R AL FE gAY &
Ko BURAFHES -

2. BREHERLEE A EWOERE - 6575 55 e S
B REESTEREHEREE  BEROTEETHRAL - B

HAC I ZRKE S HEAYZEFEELE Echonet Lite - 2 EHR Y M F Ik
FY JE P Jed 2 50 7 T B PR G — Z SRR AR - DU Bh 8 2 o B A SR R R HY

& -

$26H



BEA &P R ERERAME LB BN ARGV ERS 28
RGNS > Z AR Y R TE DL R & 1 R R i Y 228 R R S R R > T
JF i Y R o R RS BN B E S AV E EIEAE TaiSEIA
101 -

F AR TR A R AT OB I B R G ~ B4 ) S8 8 DA s B SR AL
S S T 1) 0 F E A B T A > RIS BURF s e B AR RETRE A B AR > Mt %
BRI 5 - AR DR A T 5 B i e o SR AL R SO T R A B Lt
DAY - 2R IERCA - & AT RE Ry FE AL RE TR S FE AV HRSH -

Rl R AREFENEMENEE > HAN " 2S5 S HE 2R | (Grid
Interconnection Code) FF&EAN A M HYHF &> FIAIAE 2013 FFEETH - %K 2017
F 4 AL OI B E AN RIGEE R B - DLk 2018 4 4 H Ol EMEIE
Bt~ WARHEEM o BELR R AE B AR AR A (A S B R AR L R 2 kW )
5 24 T BB AR AN Y R 2 A (Fault ride-through, FRT)AE /7 0 DA 25 AT A BE
Bk T 25 A TR RS G 1 12 il T e s

HATBINFE AR FEFEEEGREGEAE N HARFEE LA H
Sifcilr 2 EE - DI R SR A ARENERHENS  BEITEREHDN
OF R o f5 B R - f55[EE BT L OF i 2L > B A EE R AR
il o DU/ 2B S B A RE VR SR H Y F il 0 I ZRBURMETT - BURIEAIES 2
HARFEEEENEERAE ] L ER > Birfesl oAy EH

-

23 ~ &R B ¥ CRIEPI R &7
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ON)EEHAKE EMS B &9 /0 (The EMS Shinjuku Demonstration Center, Waseda
University)

ERGH ARG BEEATA 2012 FF FHAKHEEZ SN TET
BUREES - AEREN i XE HEHEHEEETKEANEE
DLUEE B 20592 J7 =0 sE RS B 2247 (Energy Management system, EMS)E
sg L MR EEFERHRE G - e mE R e R HI IR AR
EFRRTEEREZEFRTES - 5HE V6 @ IR H REE RS EHERR
iy EEEE - DU [F] 84585 pg R AH B 45 7Y B 58 405 -

B OESE B ERE (Smart House R&D platform) ~ 48 BERH 35 3% 5
2 4 (Distribution NW R&D platform) ~ NW(negawatt) 53 fic ‘& ~ NW EE ja) iF
M ZE (Negawatt bidirectional standard communication)IF-HUB > FT 55 negawatt
=B R IR B > EIEFTEEESIE -

BEXETLOTEENESEEE "B FAEARMENEERER
i~ EAE B ERMH > A EREMLEREMHEMS) R AFEINESE - #
THRENRIEANE ERE KIRF  RIEBHE B ES(LETZES - g0
FEETHRENR BRI - HFFe R 0E 24 Fros » 84 OpenADR(Open
Automated Demand Response) (YEE#E » BEE O AV E NG HX R E A E
AIE EMS By BRss 508k DL R ADR R M50k - Basg s i a - (DERFE
TAE ~ QBRIIRERFEHE AR - QX ERFEE A EE TN F
BHEAME =TT IR FB AT o FE DR E A ST HEE R ER i BT
ERFREFEERETE  ETRERIRE HE ARG T EHZEH - HEAE
fBefF T R FH B ARSI s © 5990 > LR 2R EN R o
RIILL EMS center Fy 50 » #E1T &1 H 8 75 2 R E(S 5785 -

DR Operating  DRoperationsystem|

Client R Gianat ! 5
$len._ B e — Q ; \-I %m:ﬁ qlllzﬁ
EETE ewg — :

Sam—— E— :
[ ADR Signal | | ADR Signal |
DR Management Server
DR Signal] ADR Signal TADR Signal PADR Signal

24 ~ BEFEHAE EMS B35 905 & K FEZL#E (Demand Response Structure)
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EMS R&D .0 FEINGEEEE ¢

L. AP R B PR A8 > G A R B S MR Y R i 85 0 - M0 T T S TH BT HY
S o

2. IR E R E R R B o OB SR - E - B
H.OEREREGERL -

3. PR ARG R i 5 H B AT

LI HEMS #ffg Ry oty » ¥R E L E 25 K HE R ?ﬂ’“ﬁ%ﬂ
ANSWER(A simulation system for power distribution system control) * %JE
sTERWEBE N ETHREZEGE  REFIREEE - (DE jﬂﬁﬁﬁﬂﬁﬁ
KIGEE ~ Rkl ~ B £ 4 - EV/PHV » () F I - BUKEE - B30 -
ZZ5 ~ A &4 ~ EV/PHV » }ﬁﬁjﬁﬂﬁ‘”*ﬂﬂ“EEI%%%%%%&H&Z% EEEI
ANSWER 73 #fr 1% 8 i 22 HMES #E17#H] - Ht ANSWER HY D48 &

1. Grid EMS: 3¢5 Bc 88 NW By 25 BR #2224 RIl > DL K 3 88 A 5 & reactive power
Pl e AT -

2. Home EMS : #L#EF] B B 7 inverter Y HEMS 2% °

. Cooperative EMS : SF{HE4Y S H EMS A > SR AL Fmaf 22 T
RS -

EEEEET > FEP ONERTMUEZR S ESENEAE -~ EMS

SE I K ADR BYREE TG h o 5T il 5RO A X R A 4

/NS R FE AV ZE R © (R EAE R 8 38 0 A DABR A A [F] SH I S A [H]
HEfTEREE o LIFE & K E(Demand response) Y HIER 2248 - & 7 AL FEFZE ]
CoEL R KB EMS B s o0 i4S - ADR AVERSRER TG E & L0y
£ )= (Smart house) > 7 7 £ 2| VU (& & Z 4 i R & 53k ¢ Yokohama -
Toyota ~ Keihanna ~ Kita Kyushu DA K ADR 2 28 54 538 -

RSB EERTRBEEEERNETEERARET  THIKEH T
B 77 (TEPCO) -~ [ /5 & JJ (KEPCO) ~ H &} & JJ (CEPCO) ~ JLJIN & /I
(KYUDEN) ~ B 5 B (Tokyo Gas) » S HYIEBS 5% i 20 [&] 25 A e

FAEHREZAE BN AR RA R - %25 # Open ADR AR
1T > Open ADR J& H AT A HE AN FE 2R ENEERE > HZ Open ADR
ZOaE@T%%%j(LF%E FH 7 Ui 6 025 B G S R 1T 1 P > 1T 2.0b BV RRAS AR

G5 BEFEARR S - (HE2 Al — WA & RGHEERFENHES
iﬁ% R RS HA B AF Open ADR HYERE > I A KPE B SR E
HIWAIE » 1888 TIHPE4RAEFTRF L B R R B2 A 8 (8 £/ HET & fF -

ol

KB A

o

2 :EL e
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TEPCO KEPCO

] K

CEPCO KYUDEN Smart

Gas
Smart Meters Meters

Demand Response
Automation Servers
(Open ADR 2.0b)

Distribution Network
Simulator :ANSWER

$
|
1
Fuel Cell

HP Water == -
Heater Battery PV-inverter system

25 ~ FAEHKRE: EMS H 56 100 DR G AY RS G 5% it

It 2R 2 5h B R 2R 5L RS R R F B I 0P (Hideo Ishil) 27530 #E1THL
flistam > BHBEIXBHEHZA ADR e L - E[E R EFF METI Demand
Response &t @ $H ¥ 7 2 K E R EVIEERET - BARZ &R > HIb
FREHAKEMAREEES LIVE ﬁ%zﬁﬁ%ﬁ‘uﬁﬁkit%%
BHAHBENRESERNEE > g ERREIENTERE

& 26 ~ FHRE RS A H B0 R MR 2 R R T R o e B
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& 27 EMBNVE—% EMS Eigi LB SR SIS E

28 ~ EHGE B H AR EAE EMS B O0REREw

(B)HAEE R &+t Nidec Corporation) — 3 € — ¥ — B R fiT b 72 A

HAEERG (ERILFY 1973 4F - HATE 8 R R BIFE 2 A is Bl b
¥ EMEAR 6.25 BFEIT > R 140 ZHAFE - B RFEE - fEE
ECOKEE - 2B WINs - B - FE - FFEEFEERNME - B TE
13 &% - Wbk BaE) 4 B H Lol S 2 S MR T 5Hy 70% 2 k- rﬂzﬂ%ﬁ%‘
—OMAYERBUSE 3K > WIRRAER S ~ KB~ dE&UIVEESAT B - &8
7 fin E B Ry ST B S G 2 - ANRERREEE A HDD EghE 2 7‘56/%%@}
s B2 %iﬁ?ﬁ/}mﬁﬂ%ﬂ%% AT BRI E - BEAREEE > AR
IT BEEG ~ MRl ~ MBER M ROREFTE -
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H A8 7N SR /R e difi K (FDB) ~ il 5 2 ~ FSB B E) 2 - SLikEE
Bes F RS 2 - BEERERE) 25 1 @l 15 2 (HDD) DL R B i & 88 i 5 (DCT) F & 2
FTHE B ERE ]

1. JRREE AR (FDB) — H A & 5 £ St & AR ARG gl R HY Al 55 BT 20 Al
DIrpRhE b e B 2 (HDD) M K B 8 AL - iaF e b7 ke - fE8 M FDB X
flr A TRE R B Eh s Fl TR Z AV EE T | > BAkiEd 2t -

2. fE G — HABE A EEENDIERE - EHEm& - [REBEE - N
iR B 5 R TR 2 R Y T LR S 2 (BLDO)E (G135 28 fm i 355 R o B 42 3B

5 -

3. F5B EENEE - HAEE NG EBEKHER FSB EEE ZIF A
o AN PEGZ B EEORE EATE B e/ DL - RIDR - SEFM
FEHYAE R -

4. SehRBEEh s G 2 — S EBE M A ER R TS EetrE s s A
B EAVEIMEEOR RS - HAREEAS T RERPE ¥ 5~ /)
FEIHBERAMTHINTIE > R S Ok S AY G 22 2 an

5. BEBBE ) &5 L@ B 22 MDD) - Ric B HIMEE TS H T H ZHVHE
B34 o BEGR B B 25 (HDD) A 22 b 5% 22 e A st (e (B D5 s il - |
A BB EE LN E] b A S AU R R B Eh 2 ] £ S > RS EE Ry B IR (]
WS HE

6. MEr S EHEOCHHEEZ - HABEEAERL AR DCT HEE
ARt S Bl g > DUME— P iR S R s AV ER BT R BE -

R B PR e I 4 52 o M S 2 B HL ) 7 AR ARG A (motor-driven equipment)
HEE S 2REImAEL Y TEBNHAGETHESRREETDEE
4.35%~11.1%WIFHEE - BIFE L HEZERCR T DL TEC 60034-30 B FEFEAE Ry
T K EEST By IEI~ES 4k HPEE3EE - HAKECE B CRGE
[E3 > BB Z#EETRACRE AT A S 2015 £ EF i [E2 SERRCHEEH]
G 2016 4F 7 HREE M 1E3 > BRI FE[ED - RERCRIEAE 7 B E KR 15
REINTSHE -

fxsiEANERETHHOABEREBT OO MTEEARRE
B FG 2 BE S R B pAR > Hooh HOAR R N F] R A 2 B AE BUR AT BH 2% 1Y
[E4 K IES SR G E - 5k EE b % - EEF HATA w2 e H A=K
BEE > EHARZERMEM IE3 DL ERYSREREZE - NIEHRNEEANR - 5
AEATEERD > AAEESHBANEERERE > 1EaF S -
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HAE E H Al E R &R B 5 8 AR B & (STIR)WERIL T " HAEE
58 BRI FTAT ) > AT IS B R 4G R 6 S 1R PR Y B B R AT it
Jt o 1R 4R R] DL [ ACER EE AR A [ P <BSOE T & 1F 5T 5w > (B2 H R B A g
7 H T S R R R B > LA A EA & EEE N NIt ERIE &
1B RERAE B A 5 75 5%l e e B P9 o o ) 2 22 31 > R R IR I T S (E B
5 XA S5 R o

THIBEskRERT R B O Z & T NGB B 2 G E KGR
BRBUE S5 2 A > R Nidee kst Z @ RUE R 88 1T 5l S Bl ith
BEZ AT > 5 H AT E B Y S RO B R AR B T AR IR RS -
Nidec 1t & m Z W58 PO AR 1B3 DL EZ S B2 - 9120 DS
B2 3o Ry B EEM o {2 Nidec 75 Z WHFE H0 A8 B 3% 2 B o > BE
ERERaBREMNERSSS R ES -8 CEHAEDKRE
BEMEESR Pttt ESEBEREMT S EEM - G35 &N Tt
HAE TR &R BK B 5 T - ST SR RE R R R S Eakth - IEF R
TTEERE B 28 SORHIS R E - WIES RS A SRR - DIEREHE
A R 2 B i AE X 2 1T & F Al REPEAYES &

B 29 By B b L MR SR A ISR » B ARAB Nideo 1245 T2 1E D
KT o BTS2 > £ B0 - [TRI - B &R A
RO SR ERER 2 RINES A B2 £  EASSD Pump

compressor ~ Cooling tower ~ Conveyer ~ B Industry Fan & -

Customer's application
* Pump

* compressor

+ Cooling tower

3

+ Conveyer
Application oriented * Industry Fan
Motor design etc.
(NIDEC+ pziRER)

mass production line set up | l‘

+ NIDEC subsidiary company |
located in Taiwan

« Silicon steel form china steel
company(f5).

« MIRDC/ITRI fabrication process

29 ~ & )& F 0L Nidee G FHE R ZE
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31 ~ 2HGE B Nidec 236 #%

VOREBHREERA G - FE BN

ERTESF2EHOBEFTTASEEHKA TN E S EEHES
(Harumi Island Triton Square) Bt = ## 1Y & 15 5& JR (It FE % 4% (Districts  of
Heating and Cooling system, DHC) » B fig i SR Bl 22 g FZ fig iy &5 & g 5t > AKX
T AE Y RE 3 45 ©
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HABESBR 1972 45T T 2 tAEEL ) - BEVEEZEREZ
VKK~ BUKEAZE R E)BIE ] ~ LB E WAL REEREH
PEEREHLE R By — T - BB R EE S AR R T A AR g
FEEIr ) — R4 SRR (WE 32) BEETE  wEEAEEAE
o AT EREBEE T > FFAHES S B S HEEN S SRR A &
SL T SRR AR RO I FEREHE 0 W6 E 2001 4 4 HFBELEEE o fi4A
EIRAERE 6.1 AHGE—HE)  BE7T THEEHE, - " SUERE
TR~ T SRR ER G > 72 2001 £ 5] 2003 1Y 3 FEH
B i g P B Y T DR ER B8 (Commissioning) | » &8 HE %089 DHC &% K
ETRE s ET M A RS > i B THEE 5 T R4 22% 09 ¥ 4R BE R (primary
energy)/HFE » COP {H 2 1.19° B H A DHC 24856 S 580RE - 54h >
FIH MK K BEKEIR A %48 0T DURE(R 45% B ROKFH & -

32 ~ W5 Ry L (1 15 ]

Haurmi Cooperation B 5 HHES 2@V EH > G& dHEH &K -
BT EEE) - SOEHETRE BAE - RRIRR AR o Hh DHC V& #HAlH
Tokyo Toshi Service AFEEE ° X 2aHEEN H B A5 25k
Haurmi /28] & Tokyo Toshi 2> B #45 A B & 5 5 5 & T I RS 5% i S 5t B B
P By DI RE R AR B e ET o H R I R0 e B S AN R HEE ST =
TR VUS> B & B BR UG ~ /K 240 S /K 245 ~ & 3 RE R (1 I 2% (DHO) »
FIRF RS @ P SRS A K E L - B R A Rt A &
20,000m’ Y B 7K 1 1E By Z0AHE (35 1778 (heat storage tank) » [5] B H7 0] fi By A AU &
R AERFHVERA K - BViLEE 2B SN 6 SR R Milm 2 A BR
B Ry 2E REAHA S [AIF B BVR & BV st - 2 /K I COR S 70 7l Ky
6C K 16C » BUKHEHIDRE B 47°C K& 37°C(E 33 Fin) > BA KR Z
ROKHVR M - BB RAGNE > H2ERNIE - 8RR ATV
it - BIEFE RV B E - KRR A EEE e K EBEE R R EE
BRERSBEEREE N RZES -
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7 4355

44R #195m >
AT 4R T=Y
39§

t@fé‘—» ........ :
CRAEE Bl o

......

~oul

B HEBREROPOICRE (AHED)
THRLLTHEFRLEETOMHBBWHIIE LY, BRI
DHEEMOZPIEB N E R/ NMET BTEXFTTRE

(B4 5 — AR R (BB PR 5 — A

33~ Y DHC RMEE

HABUFZBEGIET " E@igos ik fooat SR SR | & T kiR s
oL s e e 4 2B A %ﬁ%iﬁ%@?&iﬂ DHC %8¢ » BUE ¥ 2 s Yim
TR 10,000m” » KAEZE 00 TR @ISR IR ARG RELIE - W B T HFE
AR R KRR T T 2 1 1 1 R DA R A B s R S D 1 U > R DHC e H 2
Ge A HOAR S H B W I B 8% S R i - B B 578 DHC R IR
RIMERT > HETHEfEGI S RN SHEY) - AR - 2K
EE)E CMEZ LA RENEM L - SR ENVERESERZ - £ERN

Ry BB SRR RIBR B > B Bt RS /R KRB - T Z 6 = 2= SR SR Y 7R
i% Kt DHC Z4iHVE ﬁE%IﬁRK%Ffﬁ BRI E R ERE R - NIt
i@%i)ﬁi%%ﬁ& SR PRST

ZI‘:C’:

B 35~ B ﬁk%@”“‘ﬁlﬁ“’@?%
EXS) FY K ZK AR A% B A B 21 470

34~ LR EYIEER KRB R &
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37 ~ i HE BB R AN F R E &R AR AN SR GE KRR &%

(JL)E JE A& (Tohoku University) — # E}0F2& 5,00 (IMR, Institute of Material
Research)

BT 2 ALK S B AR TS AT > BRI AR ARSI o BT 3% 07 1)
2 i 0 B R ALK 2 e B AR 7 A 2 B e S ek =t o SRICARE
(Tohoku University)i& 1867 FRIZIIER RS H ARILH & Il &5 &
—PTEILRE: > EWIES R P RALFEIRE: > B ERE - HEIAE
Z 1% B AR =il B R (BEH) - HILH A E AR R KHIRE - §F 4
ik B BARAG TAEH > B NBH G H (1922 ) - 05 "M, -~ 35
HEEHEE "THPM—, - EEREFRE "#®PF, - EEREH]
B T BLERE ) R -
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H A 81 A6 K 22 1 4 J& #1 F) 1 72 Bt (Institute  for Materials Research,
IMR)J& B IE R B2 /A b 72 i o R s i IR Y — 1B > 7E 1916 &£ 4 H 1 Hi%
17 REEA M RIR R E s kBT S B MR R R S H
£%£(1987 4 » @M T 52 A 2 4% Prof. Heinrich ROHRER [ 85 47 i %
BRI 5 2007 <8 AR 55 BT % B 24% Prof. Peter GRUNBERG #§ 37
BB E) -

EBEMEATE S 12 R0 - MR 2R R L - i
MRl EE7E 3 B 0~ SisSBER MR E B E - TEMER AR
ot~ MR R EEREF L - e EM R EFE RO BIESFEF L
(International Research Center, ICC-IMR) ~ eiEM K} b R 0 ~ B E3RY
REOR AR 2 0 ~ BORMBIRIE2 T % ~ Alpha-ray N & &
Bz ~ o MEMDRLRR S8 o AT 9T S AR 285 FE A EE & 1F 0 ICC-IMR)
BEERS BN ESBEMRFTaYNT S ik KR T A o S Ty
SEEER - T IEREEBEM R BAIRE RERNERM SRR - HT
BB & 0 MR B BT 98 (infrastructural materials) ~ B8 J& fH B8 Ak
(energy-related material) ~ 88 T #4#} (Electronic material) ©

S RIATRE R BR T /0 8 R 0 K B2 & 8 A RE P A 38 28 IR 5 R 2% A [ B B
HEHE A BN WL ERESETE > TESEBEEMRRTe
WtEE AR B a AR A RS E - RILKREZ S BT &
SRS 30T IYHE & 88 [0 38 K Z8 8 (K8 4 Al (cryogenic cooler)
BIEA 23T 58 EAE B -

38 Ry N JHBAKCE /4 A0V R & S NHE > S By R ZE (KR S Ay 8T 8
S - N R /K02 Ay 8 FH T E 8 (resistive magnet) = {47 23T AYH
& LS SR E SR TSR - AR ENREEHET 246
i B R AR AV IEDREEE - 4 A 8 oo pH BR B (A &0 3ty B4 RE P i B iy R
REH SR - NILBERERFEIFE ST A HNEHRERMET LA
TER BN TSR » 2 gtk 28 B P A i B A A > 2 i 487 200 2 K
& - BEIEKEATRE & IR B ER S AR & =Nk > EHELL 0.5WellK
HY/NES GM-crycooler » B[ AT 3% 8 22 RS Rk $80 #2 VF BR 7 £ 51 400A - AHRBHAYEL B2
BIgME 3 iyl o nILOERE IR o RAE KRR WA 23T-CHM » HA
NIFRE AT R A HEIFEE) R F a0 W % - F4R % Al 0 R Al By
JRAREY 172 » RS EERREE L EREMNEE -
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4-K GM %\'&ocoo\er

4K GMrn
$360-mm room 4 :
temperature bore
360mmEEZE[

1.06 m

38~ AHBRIE LA ZEE Tﬁﬁé‘ﬁﬁ

*® 3~ wHEHE MR
23 T-HM 23 T-CHM

Cryogenerator 20 K-stirling cycle 4 K-GM cycle
48 Wat20K Ix4Wat4K
115Wat8 K 30x4Wat40K

Electric power 11 kW 7 X4 kW
Initial cooldown time 210h 100 h
(300 K—20K) (300 K—4K)
Amount of electricity 6.0 x 10*kWh 1.2 x 10°kWh
(20 weeks operation per year)
Machine time 680 h 1100 h
(20 weeks operation per year)
Liquid helium 5.5% 101 -

Amount of electricity for a liquefier 2.7 X 10°kWh -
(ref. T Advances in the First Cryogen-Free Hybrid Magnet ; ,JEEE TRANSACTIONS ON APPLIED

SUPERCONDUCTIVITY, VOL. 14, NO. 2, JUNE 2004)

540 7E IMR et ¥ SR ETTR E%U&E/\%(impregnate)
BIE Li-N-H LY (QE 39) » MR BRI R - 1T RS MEREN
M 0 WE 40 Fror 0 E AR Li-N-H 8469 FR 0k (Co)i » 5] LA R
RIAFEE > H 29%FZE 8.5% » EFH R R G R ¥R & S0/ E
TIDLEREA - Rt R 2RI E B NAREENERTRE K SRR E S
AR bR EE - 540 E S A HEBEAM R T sT > T E
BEAE A PRI €% ¥ (high hydrogen density) - HHBEZR A 40 41 Fro
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39 ~ Li-N-H @b #4f2

40 ~ @M

41 ~ BRAL KSR B M} AT EE & B A1 R
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& 42 ~ WILKREBSE G

& 43~ BT OBRILREBEFHSHEZENEGE

& 44 ~ =REE BRI ENREGR
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2~ LREER

» FrERE RO R E e B 0 MBS H LED IR & 1F -

FATNIREAEZRIEE 1936 55> Ry HASE — RIRBHGLRE - EE STt ~ el
EEERG > EamSUREER ~ LRI o THIECRREATEIN MR %
NEBEBEESNEES > E5ERk LED FEIR ~ 5003 ) ARIEIH T R i
FEERBHERIR S FETE - REN R PEERS 2 E LED (#FEIRIHGRE -
SHE AL S EZRAVEIT MBS H LED IR & 1F

+ e H R EE T(Nitto) B2 THTFeskREFTAE SRR AT It T VR S E R RIS

SR Tt RATHTBRELIT R ZEE IR CIGS APBAEARTE 745 LA HEFaf

% -

() FI SR A ) ST P LA A TR » S A KT
BET RO » BIATATIE UV light $85 7 SYCRIESEPAES » FTREIA
IS AT B (P - H PSR TSR T A T AIREFRS D
FEFFEL AT TTERL CIGS solar cell » SV BB IVULACYE » A FTLAMEFIA
I BB R T FTLABE AR R bR i &5 £
S - TR B 50 E A CIGS M AEAAET S LB -

(=) H Askae AT A AR AT B S8 B S SeR BB Rl » B RIESe T FoR
RERTETT > i m] ARG B Ay BRIR AR 2 T U UBR SRR AL PRIR K - T s
i 400 fETEN - HAARA R eHEEmbrR R > AELLHRE T
HSHR R 4l S R REFTHIBRRIT S R - R A T S et T — AR
BRI -

B Z (Toshiba) 22 7] £ B 2 Il 2 B 2 4B - ol B RS B

AR AEREREAKEEH P Z e B B B R iy 2 A -

Toshiba H 2012 £E4% A & SR B B Sk 2 72 (H A 40 e 45 1O A 78 B0,
MZ—) B 2015 S 5E Pl Be Mo » B &tk sE IR E B (CEMS) ~ R
REJRE BL(HEMS) ~ Bl 5 ae 5B B (BEMS) © 554b » Toshiba 0 & &5 B FT
REILIN B A RSB B R RE - AT P AR AR TR R L BREE - BAR R 2030
B b A0%F P A E RIS EE AR 40% R HEHHE - N ELE 2 ME
(KBS 2B 5% £ RAFAERR - BATRANWARATERY - &
AR SSN SR MRAS M R A - S OIRH E ENE R E Ra
atE o IERSHHISER SO B EIR R AR RE IR A R EE P Z B E B
ARl - SRR A RS E & -
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CEAVE T RILEIRE Y H R AR A mEE T ETREBUR -

ARZREL BCCI HYSat & > % H AR BUR f b SRR HE B E AE B fUA B &R
fix Ry SR 4] > B AE HEBIHY U PR BU ST 2E B HEAYBE 1T BUR e R EE4h > R3ERY
FoaEk H ERc GBI - A 2 HifE RIS AE & R HIIH N - NELER R
ATE TP EEIETRERYH EER O A REANEHBEET o K&tk ECCI ¥
BB EEEt MY B EUE B - (E B o M B2 AR B B RE VB S S BUE IR R B
FETA 0 RIS E—HIEE EE H2 B H KHY IEHE SRS -

 HEBNEN SRS TR PR B AT Ry I OB RERR TSN - MR B ARIRE R > 46

RE
WOHHEE R R 2 8 - m1 2% AR E i 2 Eige B F0% - R B ARAy Bl 4 2
REFETRIRAE & » R B) 2 0V SHE A REY TR -

H 2R B AR B RE #EBN AV BOE |+ BT DAKCR 57 IR 5 B 2 & MR i 4 A 2o
s At > W E SR T [ R R LR R E BRI - REAEE SR
BIRE TN - H ASiRs BT AE #63 B <52 51 58 7H 550 40 e B2 = B A 1156 B 3 R AT 5 A1
FEMERES - ALY Ry 2016 -4/ Bl 5T 25 HY FH 55 EE R > SR AE s M B I 5
REHIEHERCR - W A B [E FE SR Y B (e S8 1T RV - DUEERRE D)
SEAEEHRCRE T > BB ARG S R RV IHRL > I — il B
HYA P R B e - ERE R e BETHREMY R EES2S -

A Z2FHOARBEEERMELS  HERAGHERREER > (5

A

SEHY AN A e

5% o

DASR 588 7 By 5] » Toshiba fy B T2 4 ik fERG - 455 EF 920MHz fiE 45 18
=R~ G3 & JJ43# N (Power line communication, PLC)E#1 F %@ zH » BT &
BIAE T KA @A - e A A g et > ms i E R
2 IRy E B RS € B DLMS/COSEM - i FH &0RE 8% /01 > 5 4 (B L ALFE
EHER S BEIEAES - GEA—EHPRBEEEERNME E A H
MRS - RSB H AL S - RS Y B E DL & 48 0 SRR
H 4 358 B S a5 A e R DAZE I HEE) IR BT -

Tk

NAR R G ZEA B > R A H LN B R ET 5

s R E M P ImRE R E B - FE AR5 0 AL - BERE BERKENHF Ik

R E > FHESPREEHRHEERN  EBFRETERRE
B HEERAGEXRETEENE -

FHIA H AT B I 4 2 52 B8 4 HI Y 78 25 R 2 Echonet Lite » %5 288 R ¥ F I
HIFE g e B ER bt — R 7 > DI EREEESEN &
U RETH P R E A - BB A P E o SR EE
AR A BN EZRE DY E FEEAE TaiSEIA 101 -
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J\ o~ BT ESHEE SRS R ARG - ST E G HEAVFR SR H B
AR BN E T SR » BV SRR & - W AR AS iR B ) (L
JRSH -

HAHYESE B LR B, - R S e HE Rt 5 Rt - e Wi B B 0 A
ERHEAHAT - BUFAELL > DA SRRV R E (HSEER - 2% HAHEERHH
b > BIrH AL EHERHI(OCCTO) » MEMREESE AP ER BT ER —ET]
(HRERGHYE - R EE )50 5 LR Py 2 BEAG SH R RSO PRE, - M AT T
WecHEF EHEEEALAGERE ST EGHNTEREHEE T A REFER
BNIETSGP SRR BB ERARE - WA R R ) BEREHSH -

JU~ DA 1T Y U7 2UB% 56 7R 2 5 P (ageregaton) B HIE & /B E AFE HY [ 1T HUE
BT > D ESRAB RS HMBRAAREILR > REEATERS
R > Toh B R S O B A R Y E AR

FEEAHEATZEREEEF PR R £ HARHYEAT A
BT o BN EEENEET R ZE—EFHE - "N e R#E st =
e - DIEEGITH T X B R A a8 E (Ery o 7 U4k
BEVES D EEABESEMBEREARE TR  REEAFEES
R 0 fon B EE S O R AR AV A -

+ ~ AR R EAAES KB 0T 5EE DA K BB S AR i S T 1) > FE R T R B4k
HIDFBR RO fa SR Al » 55 BRI T A Ot ilo 2R - BB E AR io#iE -
RBURHETT -

HH H ARG ER T4 > BIEBUNEEE A RETRE A B - Wi 2 B Rl & -
f R A ] SRS B e B R R R - E e R P AR RE TR P RE I AVIRSH - HA
BT Ry PR AERE R N BARAVE 58 - TAF " 2R HAE(Grid Interconnection
Code) ; FrEH ANTHYRAEL - &8 T 25 HABURIIECE » EER AR TIE % E
RETOFBE R T TE B AN - $55 [BREEET O ROl 2R - EAE & IRl E: -
DIEREURHET -
T~ e 05E A A R S R BRI B T R 4 R B 2 BITEE M - TT EH 5 9 B
GIEETHEFERIERE 2 HE - B H R HAERIRHEE 2 2%
fil > DRI R E R E 2 24 -

FREHREAE s B U A RE R AV %R EZ £ % Open ADR ZR#ETT > Open
ADR J& H A 22 28 88 F iR 7 B SR AR 2E 73 € > {272 Open ADR 2.0a HYfh €
AR - P Ui S TR B P S HE AT 5 P > 1 2.0b BYRARA R B4R 4 > &
TERARL S o HEAwA—(ERA > BERFEHLEERVFAL -
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N FAE A B AE Open ADR HYELEE b > IO AKEGCEFHEFRFNRE

& 48 T e dkie B AT LR R RS2 48 8 (8 £ R BT & AF -
it 1 "DR 1.0, J7% © BE&E s FBREEEMCE - EERHEHEE . ARE T - MEEE

SR AR RR (Rebate) BB 48 P = D e R B AR

2. "DR 1.5 | HZ : PEE R ERI TR (Advanced Metering Infrastructure, AMI) 328 Kz »
SEEFETHEEY T EEREEAE (Aggregators) | EERZ/INHP R BRERK
FP) 2 B BELER SR T B i i =X o

3. "DR 2.0, 5% + HARFSELEZFHIN - RHMHE LR B ak R - 3R
HEE % IT ~ B - AN - UL R ER BRG] » CEERAE R RIEE
F

- BENREGERS B (ETHPIERERES N5 EERERER
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« ECE Policies and Programs

» Major ECE Achievements

« Concluding Remarks

B46H




Energy Supply in Taiwan

* High Dependence on Imported Energy

— 98% energy supply relies on imparts of which fossil fuel
accounts for the major part.

— 88% of total indigenous energy supply is renewable energy.

Total Primary Energy Supply (2014)
147 Million KLOE

- — Cnde 0il, 0001%
Mudear Power, 8.33% Matural Gas, 0.231%

LMG, 1220% Salar Themrmal, 0.08%
Solar Phobowakaic and Wind Pawer, 0013%
Comentional Hydra Pawer, 0.28%
Cioal & Caoal Products, 20 20%
9
Biomass and Wasle, 1.24%
Crude Oil & Petrol. Products, 489.52%

Saurce: 2014 Energy SLatiglics randboak, BDE

Energy Consumption in Taiwan (1/3)

« Energy consumption lower growth

— The energy consumption of 2014 totaled 115 Million KLOE, of
which 38% is for industrial sector, 21% for non-energy use and
11% for services, residential, and transportation sector.

Energy Consumption from 1996=2014 Energy Consumption by sector in 2014

Energy Seclor agricuitunad
mm Erergy comsumption (MELDE] -8=Growth Rate O Lize i

120 4 r 100 '

(MELOE)
= = &8 2 B
1995
195 I
2000 I
B = P L mi
EEzss
[

Sources #0114 Enargy Stabshcs handbank, BOE
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Energy Consumption in Taiwan (2/3)

» Energy-intensive industries

— 6 major industries account for 67.3% of energy consumption in
the industrial sectar.

Industrial Energy Consumption by Sector in 2014

Chemical
Matanal
223%

Elec. & Elecira.
1%

Sourcec 2014 Enangy Stanstics handback, BOE

Energy Consumption in Taiwan (3/3)

» Service and residential sector

- The combined share of service and residential secforsis
constantly about 22% of overall consumption for the past years.

Energy Consumption of Service and Residential sector from 1890-2014

. Sarvice = Rasidential
—Sanvica % of Total Consuemption — Rasidential % of Total Consumption

100y [E—
2000 [FE——
200Y] [—

MELOE
[m] Fed o m [=a) E

1990

1o EE——

oGy Fe—

1057 [E——

1954 [S———

1995 [ES———

199G —

jogy [E—

L

gEEi&8cEBEEEdda3
SERRAARREAERAARR

Bowrce 2014 Enengy Slabsics handbook, BOE
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Outline

ECE Policies and Programs

Taiwan’s Sustainable Energy Policy (1/2)
Framework of Taiwan’s Sustainable Energy Policy
‘ ~

(2008.06.05)

# 2% annual energy tﬂiﬁlﬁncﬁ'tmprwumunt till
2015. . '

# Reduce energy intensity by ﬁlﬂ‘!-“n before 2025
through technological breakthroughs and proper
administrative measures.

A
I

> Share of low carbon energy in electricity
generation system: up to 55% by 2025.

# Reduce nationwide CO, emission:

+ To the level of 2008 in 2020
* To the level of 2000 in 2025

GHG Reduction and Marjﬂﬁamantﬁ.ct: Reduce carbon
emission o 50% lower than the 2005 level in 2050

> Establish a secure energy supply system to
support the ri‘u:m:l pf economic development .
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Taiwan’s Sustainable Energy Policy (2/2)

New Energy Policy of Taiwan (2011.11.03)

+ Create a low carbon green energy environment

— Both demand (energy saving) and supply side (low-carbon
energy exploration) measures are promoted.

(1) Acreieraia indusiniel A

b neg e i i ey in

e affiactive LiSal OF e Nl
resquGes J

' R

-
EErreierylr Indusia resicnmg

Eezhenpitesn thee Indusing energy sRdency marpment
BEFpand rag ol e ergy razaurcs magraiion

e,

BR e procurs menk of b gh eficiency prosjucts o replace akd ones
BEnkye marsiatoey yr-con il oning coningl
el S T, BFramale e Hew Life Wasement of energy smdng and cariion ieductian
it wEEak e Four S [ Priodessts et s m, e sciricly, wialcr, and papsr

i Wi Coored WG] Qe el G D Cheda y

o .

" 3} Proem ol s i s gy sadng | -
Buiki 3 emart ey e ien meenk of caranradycion
i siTuctiaG Gnd ; ——— al oy
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rapulal s s e 2 il 1 TRINA 2O O 6 G1gY BIRCAS
Eij|
— %, W E i d e prd el on of sl re reraia D o arsa gy SOuncas
Pl e 1) St ul Sarce o Bromck ‘ wFromatha <0 Thatsend of-ano-On-ahora ¥nd Tuibis® prajac
ki S Pt o | wPrmots e Nilion Sola Aot oo
slabiiza *
awpprand | = 5 WP Dokt FIi N use ainahl g
| o 1] Ersura sixzie supol } WEWk et g orid
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BOE’s ECE Management Strategy

+ 7 Key strategic themes toward National Energy Saving

National Energy Saving Target

Target

lower

Energy Conservation Education & Adwocacy
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Equipment & Appliance Efficiency Management

-

Minimum Energy Performance Standards (MEPS) A

— Introduced in 1980's. Currently 20 mandated MEPS results in an
energy saving of 132 thousand KLOE/year.

— Taiwan's current MEPS of refrigerator and air-conditioner are
the highest in the world.

\
r"i- - - -
* Mandatory Energy Efficiency Ranking
labeling
— 12 categones, up to 23 thousand products (by
. Oct.2014)
' . . ™
« Energy labels for appliance and equipment
— 47 categories, 315 brands, 7147 products
— Energy saving of 150 thousand KLOE/year.
- -

Energy-Efficient Appliance Rebate

+ Tostimulate economic growth and to offset the increased
electricity price, there were five appliance rebate programs so far.

Sl Washers, air | Telsvisions, 30- r{'l-lf:i?nm e
High manufaciured e, | B BB, Gas stoves Brators, gas
EmﬁEmyr refrigerators, air cond;mnm. Iﬂﬂ'ﬁﬁ;hﬂ" and gas water hm"cﬂ;\nﬁm‘;
Product :ﬁgmr; refrigerators | air conddicners D and 30-inchiar above)
monitcrs.
20081001~ | 201211~ 2012517~ 201381~
Peried | Shogmaan 331 T3 11130 2015117 - 201652729
318 BE4 +343 214 703 thousand 'lzsﬁgﬁgm s (expectad) 848
Metrcs | Plonces ) | Spplces g | Jopionces o |-Tomicost | housand seelances
rmilllien NTD milian NTD billen NTD NTD 1.E3billien NTD
+ Tedal sales +Total sales = Totsl sales + Tetal sales [
Economic | amownt goes amount goes amount goes amount goes 'E;mggﬁgﬂ‘
Impact up by & up by 186% up by 1 up by & bilion NTD
{¥o oY) (o (o
. . +*16.51M cubic | «130 G\Whiyear and
i O ear | "251GWhyear | med 12.49M cubit
Ena _Tm‘ru?;-“ :It FT-ntdifyi: ™ «Total ecycle | « Total lifecycle | meters/year
Sav = e et saving 2.1 53 * Tedal III‘m: cle sa
Gu“.,:l:‘-‘ gt 108.55M 1,213 GWh, 85.62
cubse mibers cubes fibers

Yo Year on Year
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Smart Energy-Saving Project

* Public & private sectors together lower electricity consumption via
behavioral changes by 2% (2,130 GWh) April 2015 - March 2016

= Residential 1,080 GWh ! Service T80GWh / Government 250Gwh

(. Formulate grant for local government based on the saving target
and achieved result

* Program recommendations from BOE, MOEA
@, Localized EE |, Creative iless emenging from reglonal charactenstics

2ol e L + Proposals from citzens and cammunity invalverment
Community » Creative input for ocalized EE progrants
Involvement * Citizens monitonng efforts

+ Dpan dats analysls
Open Data + Perniodic release of aggregats electricity usage

+ Electricity usage from April to November 2015 Is lower than the

previous year (0.28% YoY),

Industrial Energy Efficiency Management

* The energy intensity of industrial sector has
improved at a higher annual rate of 3.99% from 2008

to 2014.
Mandatory electricity-

saving target
Electricity
E.E. regulation for energy | saving
intensive industries o 2%
Voluntary electricity
conservation = 1% mandatory electricity
. _] «Tron & Steel  coing tamget for large
« Petrochemical  yeer =800 W)
« Energy Audit + Paper & Pulp
Advisory & | > Voluntary energy « Electronics
subsidies conservation program * Cament
o'_ and energy champions « Testiles

# Subsides for IE3 motor
+ Energy efficient aquipment koan
+ Waste heat recovery, Energy Saving Performance Contract
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Outline

Major ECE Achievements

Energy Efficiency Performance

* Energy intensity and electricity intensity continue to

decrease
Energy Intensity ( 2007=100)
Sector | 2007 | 2008 | 2008 | 2010 | 2011 | 2012 | 2013 | 2014 ol
(2008~2014)
Overal |100.00| 9643 | 9508 | 92.08 | 87.50 | B5.40 | B5.60 | 83.04 |  -2.62%
Industry | 100.00 | 96.57 | 82.99 | 86.27 | 83.43 | 79.56 | 80.05 | 75.22 |  -3.99%
Service |100.00| 9948 | 06.41 | 0419 | 9041 | B8.65 | 87.28 | 87.21 |  -1.94%
Electricity Intensity ( 2007=100)
Overal |100.00| 9768 | 9537 | 9273 | 91.11 | 88.96 | 8837 | 87.24 |  -1.83%
Industry |100.00 | 9861 | 9549 | 89.84 | 87.20 | B4.81 | 8581 | 83.10 |  -261%
Service |1D0.00| 98.05 | 06.15 | 05.10 | 9212 | 01.07 | 89.14 | 88.44 |  -1.74%

*CAGHR Compaund Armual Growth Rate
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Achievements of EE Rating Labeling Program(1/2)

® The rating 1and 2 products’ market shares for AC increase dramatically from
14.1% in 2010 to 71.9% in 2014,

® The rating 1and 2 products’ market shares for Refrigerator increase dramatically
fram 3.1% in 2010 to 88.7% in 2014.

® The rebate program boosted the market share of high efficient products in 2011
and 2012,

Market Share of each rating Air Conditioner ~ Market Share of each rating Refrigerator

101 1nees
s WA
e L
s Tk
e Lo
s SR
o 4
ara =%
AT %
s 10
[ %

wEE rring 5 iz-n |:l'|5a- I:II"- WEE g & !1I:l"i
SEErming 4 1!«.]\ IE.I!'- TL.3% BEE mixg 4 12.4% zrn Ir!-I

.-EE-'\:n'-\'-] iy 4% T GF% | uEEmiml it W% BN 1225 .
H h"-'!d """" L L W W A g T AT (1 S TR T :l'lk":
,.'.E.E. """"i" ..... -, I - L1 W -1 - s e WIS I, S B L ok | L. E5 - Hes i

* AC | The products of rating 1 are 37% more efficient than products of rating S
* Refrigerator : The products of rating 1 are 40% more efficient than products of rating 5

Energy Saving from Large Energy Users

® From 2005 to 2014, the energy audit and technical service
measures have contributed 499 KKLOE/year on energy saving
(average annual saving rate 1.27%).

® The average saving rate for different industries is between 1% and
2%.

Savings| KKLDE) Rate of Saving|%)
1.60%

- 1A

I
Lo

(.B
| oGms
- Ddme
D2
= 0L

2005 | X006 | pOOF | 200E | 2009 | 2010 | 2011 | 2012 JIZIH- 331-1
-Mru.lalsa'.-lng 366 | 399 5RO | BX4 438
——Rata of saning| 1.13% 1.1'."‘}5 1.43% 1.3!% 1.51'3& 1.-19‘3{. 1.31‘% 1.23‘% 1.13‘3‘: 0955

o BEESEEE
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LED Lighting Deployment & Industry Promotion

Mare than 20
thousand
LED
streetlamps
were
installed
between

Taiwan is the
2nd country,
after

Singapore,
installed LED
traffic lights
nationwide in
2008. ‘

2008~2011 4

Local governments

Mercury are subsidized to
“"H“a":P’ o replace mercury
were replaced giraptlamps with
with 284 692 thousand LED
thousand lamps between
LED lamps  5045-2018,
gf::;:u contributing to 640
1 GWh savin
contributing y
to 230 GWh Zero
Mercu
saving Mercury Streeﬂr:mp
Streetlamp since 2017

Mationwide
LED

Retirement
Program

Deployment Highest LED
LED Traffic market share r;—
Light rate(56.4%) in the
oo e NO
5
Outline
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Concluding Remarks

» Energy efficiency management is critical to save
energy in Taiwan due to lack of energy resources &
high dependence on import.

* The energy policy in Taiwan aims at the integration of
3E (economic development, environmental protection,
and energy security) and moves toward sustainable
development.

* Based on our practical experience, great achievement
in energy saving requires not only a total-solution
technology, but also a successful promotion policy.

* In Taiwan, conducting extensive on-site energy audits
in high energy consuming industries programs is
cost-effective.
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