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In the development of renewable energy resources in the world, the intermittency
of renewable power supply characteristics has make the existing power grid been
unable to meet reliability, safety and power quality needs. Taiwan Government initiate
"smart grid master plan” in 2012, and look forward to achieving a stable power supply,
promote energy saving and carbon reduction, increasing renewable energy use,
leading low-carbon industry goals. While the smart grid covered a wide range and its
actual cost and benefit are not clearly defined and counted, therefore the
establishment of a complete assessment structure is necessary. This project mainly
aims to basic data collection and analysis, with micro-grid as its key assessment areas,
established the basis of assessing the costs and benefits of development micro-grid,
using technical and economic analysis, measure the cost-effectiveness of development
micro-grid, based on the analysis, research and Government development of the smart
grid energy technology and industrial policy recommendations. For GEMEET model,
this project updates the latest input-output table and other parameters and estimates
the reference case scenario. The reference case can show the feasibility of policy
promotion targets of renewable energy technologies.

Keywords: cost benefit analysis, techno-economic analysis, micro-grid, GEMEET
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> ihd BT ' W &8 {7 4 45 o Pudjianto and Strbac (2005)
HMT eETHMA NGOG PR RFZEF T Tt AP - R AW E
A (2011) M F RS AR BT F SR K AE DER DT ik
?ﬁ@ﬁ%%é?iﬁ\ﬁﬁ%%‘ﬁ*ﬁ%‘&%ﬁﬁﬁ&?i4

oL FEEFE LR T HEH -[j-; A ek B(JKQ/&"f‘—"/!ﬂg(ﬂd ek SLig

T A R E A

Asanol and Bandol (2007) #% 13 Bi4eie -2k w ®° 2 A T
Rl (R wLP-Te By x%;u«_) BT~ FE L2
o iR e B F F T W tAs § o (partial load efficiency)
2 R4l A (scale economy) fé BF & & A& i FlE| R TR
B e ~F RSl oA FERITORAZRT ® O Bl it A
;2 (optimal planning method) % #;4- %_-Morais et al. (2010) 2 # i i#
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v

#1415 (Budapest Tech) #1i& % chfl 4 & s A ki | AT (8 5
B Kﬂ%b’l (V;&J/Em%‘_‘r%ﬂb%‘{f'#igifé ‘lPE]I:J"f&,E;_ ‘E'g\:)’
A EaE 1 247 (optimal scheduling) » i& @ @ 3 7 = AE TG 2 &

Y
f&_ﬂm ’)Iﬁ_‘&lilL‘o

13 b 4§

=
=%
i
3

oo £ et fok horkF SRR 1
£ g A5F & oMorris (2012) 1% & A F A4 RBI k¥ BT R Y A

Y ﬁﬂﬁ?@z‘iﬁ% o e AR Al R T
BH R Al v g AR R IR T L m i ¥ L 2 4
et S Bk g7  (Conti et al., 2006 ; Costa et al., 2006) > Costa et al.
(2009) #-pt = jE gt LT T RV Ao E b oo e RARG
B AR Y SRR DR ERR ERY Ak R
Hlatshwayo et al. (2010) A% % & + B A 47325 AT 217 f10
AT R

MR e Fosr s 2t ipdglangiiis 5 Bt AR ET Y R
BRAE/T R A ERPRFE (Gomes and Saraiva, 2010) 5 1 2 A ETT £
PEFR LS AR IET kAT A (Pecasetal., 2008) -

IR R- e AR S R MR A g fINEHT AR
414 s 5t > (Gil and Joos, 2006) » #c T 4 4y M Z2 A TR
Fmew R LR B E R SN T R T 3 2 E (Vasiljevska,
2011) -

5k
&
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fhs
SN
e
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PR FREEL AR PR ALR AP T ITAE LR
B it ¢ 2 ¥ (Marnay, 2008) - “f AR Mv W F e Apid b

Az 2. ¢+ (Dicorato and Trovato, 2009) » % i» v),?u IPRLE R

~ .

il ST EY TE RE PR Y S S e

(Chaurey & Kandpal, 2010 ; Abbey & Joos, 2009 ) -

GBI chip e gk o AR (2011) e o A B RCEIR B2
s o HESHR > (1) 12945 EPRI 2. 245 £ T R 2 A48
THMET &Y 4~10%% T E 4T o E L E T D 15% 0 k98 E LA
% 2000 B B30 T &4 80~200 mAE/E (% 200~500 i A/
Eor125 A BT R E)(2) EMAGW kR X K R E A (X
400 &= » 12 10,000 /KW £ % $%wﬁ)@)mWirﬁ*47
A EY ST RFBETENT R 42020 # 7 &4 CO2 %
B 409 §owgompB 2 E A (2010) A E PR AT AT e
PoABRFBELTAW IR TLA e T PE MY ES A o

dONFET AT AEOFE AL OB TR A
ETetabl 2 400g 132052 6 anv frig b o B 3 0HREF I (2014)
FHTETREFS A2cE PR B2 32 RG Al @y
FPAEEVERT AR FRFET RS A E TR A
DA RATET R ERE S AR R A X AP %FIEP 2
FAw (BIC) TR HFETRnE A % 1655 2R E %
28-6.0 d FAVEEF T FETRE F R 2%E » FABRT
PHREINFETRFER A DRT L EFET AL 8 1S

|
|

FETEARFEE AL A TR o A g -
(1) i %2 fein fl s &
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PO AR FrRIFTAIRLT § 7 FimBdfolod &5
# A ko v B2 ﬁjaﬁd‘%ﬁ?ﬁjﬁ%ﬁ’]ﬁ+ohﬁ-|1r{ﬁ?_ﬂ LR e
o R RIVAGNAR R LEZRBEF LG 40 £
1015 2 20 # 2 &3k #p 2 T 25 L EE ]

£
[
LRI B A R R R A AL

TP ARHATE AGER Aol b B
FRERERD 2 FAEH S N FRARLOR 347 a0 § 3R o AT
T AP TR o M F L S e A & b FE

A
THRPEINEELRAF TR AETHE T UFRAEAREFTET B
PmE g B AR o R E R A AR g P T o

AFFAR PPN EEAATERAGFE LA RETE D WA
FAET®L b 3B & met i 7B Ft v Tl g (Micro
Grid) ; i 3 J&’éf‘%%“é? ER R BT R R AEF TS
Rt — 2 5 ) Hipe BT E s R AR B AT k22 Ak
ooV -2 I e 3E R A 0 ARY TR LATE - kAt
R 0 R AR EBRAPM IO iTA 2 SE vy o RS R AT R
o FPERARAEREAET R RPHE R FRRER
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Eatr B

VENb/}EI 92

PRGN .

méi#
F 2 Mp R B R PR B &
¢ it A F (International Energy



Agency, IEA) 777 45 &t > j€ 2007 & 3 2030 # » F R84 A - T
PIfeT 2L AT FRTTF 15 “@mo'ﬂwa Y AL E .
W%yﬂ@?ﬁ@&iﬁ%?%ﬁ%? AT ER o ANEF

K (2013) 7 * FAK 1 5 SWOT kiFd A RAERT eRR
b"—s)’? M“Lo

F_&

i%?@ﬂ?“ﬁ%r%%%%umw fifie 3 - 3 Dalton (2009) &%
MR EBRARDDOIARBHEFBE I OFHAEABRIE LT Z b
AFERTEA TR EAN > FE FaEB A7 (grid-only
wind/grid ~ PV/grid ~ PV+wind/grid ~ RES-only) » # 4 ¢ 38 fFF 2= &«
A e (NPC) ~ w2y (payback time) ~ RF (renewable fraction) i&
% 3% 1 £ -Chaurey and Kandpal (2010) ' fiz % 5 iv RF k3L X |5

CE el DGR S R PRl LR B i S ek A4
AR g 5 B ¥ { 3 2 E - Kelleher and Ringwood (2009) 7 - i&
ERA G WIEFEB S BERT ER 4 F T kT 2GR d P
L b’%%’fiﬂ;i?}gks}ﬁuﬂ TEEFHTETRLGART G AR
R LECHRFEMTEI RS AL R FHE

£ U }gkt‘ 'Morris (2012) 4+ Hc? R E 2 2 A2 300
ARG RE B TR T REK BN Sl T R

gb\lj}»?g;iiifljgfﬁg;’j«»k_:‘—% &g%"“lﬁ‘i?\zﬂ'}‘*?‘“‘ I
WA AT R A F A4 o 23 F T %A Morris (2012) z %
o RPRARE OMTRRELE NER LGB REFA

b2 B G2 AT E B e
J:x %%+ =& (Independent Power Producers, IPP) #&
VR UL M B/ BT ii}» ~EZ
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EAEESF S LE S TR L P SRR P

3%51:$'1%?$(%'ﬁﬁﬁm%mmmi)??ug

RRE IR I BT B £ R 2R RO e
Rk RrE 3

VR AT AR RFE TR LRI T
FlE o ERGEBMFTHL TR G2 SUFETHRLIL 4o 4 ¥
ﬁ(mﬂ%iﬁ%(mubifﬁ(mw%fw"%iﬂ%ﬁ
ETR i 234271 #F R > 2 FEpo s Aot A H 2T
LHEBEGEEATTE -

g ~ ),?rf?’“‘ oo FIRT E LB R EE R LR
ez pie® 4 (Dalton, 2009 ; Chaurey and Kandpal, 2010 ; Kelleher and
Ringwood, 2009 ) it {7 Hprg e 47 » 2472 2 V13450 11 2. &k
FREF T RBRAEF FLFR MUEBEE SR T oM
GER F 0 f B R OREA ] (Bles ERLIRI D F R
FE)IABES (Glhedrdk* s~ A R R F P i) TR
WS I E B .%4 (VR L A Z JIZ R~ R )~ B Xenp
FEP ehZ TEE AL € SAVNIEE o LB R oA TN R £ o A
s TR ARRDEF BB S AE o
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\ PRFE AT G b

B 11 PArgidGTE ¥ i
= KRR AR AT

AT A AT BRI AN SRR 2 B R AT R
2 A AE o AR AN F 3 (1) AT IREHR S A (2 1
KRB OREE ke (3) MR o ETH] L A T g o
ARGEE () TSRS A Q) HRTR @) BT
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PR ETER A A LG RRAH S A i K Y =
4 m

AR R TRk B BRERA 1 B RN L TR Y i
Od

%
[
TOREMER P A AN RR 2 b TR E T R RS A

(CMG) 2. 3Rig o T3¢ CKk AT EE k2 3 At 5P AR
(&) r 23735

Cuc = )
MG= ) Tt Tt
e (1+7)

1. AT REWS &
7 AT R A AL R #+ (Pudjianto & Strbac, 2005) -

Aod £ 27w AFEVH F2 8 AN E AR RNEREE
E A AP R N 4 R R g BE R T
% o MEEF BRSNS o R EL 2 s RBEATOBE B 0 A TN T Rk

WAk Y TS

302 PR AN RE A B AERE AR T S A

S A EL:1

R HE A N 4 .

LR A RE R B ($US/kW) (SUS/KW) (#)
Pulverized coal power plant 1488 44.4 0.80 4
Integrated coal gasification power plant 1260 64.8 0.80 4
Oil-fired power plant 1032 28.8 0.80 3
Natural gas CC power plant 972 25.2 0.75 3
Gas turbine CHP plant 912 13.2 0.80 3
Lignite-fired power plant 1728 44.4 0.75 4
Integrated lignite gasification power 1920 37.2 0.75 4

plant
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Nuclear LWR power plant 2928 64.2 0.95 6
E A RE TR

Biomass gasifier dedicated STAG (NH) 2448 240.0 0.80 3
Biomass gasifier SOFC 3120 312.0 1.00 3
Biomass gas turbine CHP 2040 51.0 0.80 3
Solar PV 6000 24.6 0.15 2
Large onshore wind turbine 1140 21.6 0.25 1
Large onshore wind turbine storage 1632 26.4 0.25 1
Large offshore wind turbine storage 2340 37.2 0.25 2

3x 1:FBC=fluidized bed combustion (i %4 i % ) ; CHP=cogeneration (;* % + #); CC=combined
cycle (4F 7a %% ) 5 LWR=light water reactor (#=-k ¥ J& ) ; STAG (NH)=steam and gas (7 % & %%
F #® £) 5 SOFC=solid oxide fuel cell(Fl i ¥ - 4 %41 T ) ; PV=photovolatics (% ¥ £ T ) o

W2 AAELE S

F# %k : Kumbaroglu, G.,, Madlener, R., and Demirel, M. (2008), “A real options evaluation

model for the diffusion prospects of new renewable power generation technologies,” Energy
Economics, Vol.30, Iss4, pp. 1882-1908.
B AR gRES A
103 B A A B R
s | gER | rin | RE | ok
b T VR T F o E
wEBRAR 190 150~240 18~28
“u2z T2 F (%) 85~95 75~85 75 70~80 | 70~85
4 () 1000 5000 15000 | 30000 | 50000
R E = A (BKW) 400 3000 1600 668 1500
it B E = & ($/kWh) 1200 500 470 223 125
33— i £ = A& ($/cycle/kwh) 12 0.1 0.03 0.02 0.01

7R kR o Alex Tong, 2011, “Strategies of Green Energy Industry Development in Taiwan”

3. MRPFR

%?%ﬁﬂﬁﬂ

N «umrﬁgé;‘;’i‘ﬁ =

o oF | ﬁﬁvﬁﬁjg (i) FEB AT en? oL iE

240
i M

e
,Fe;ﬁ%.%_’é#

T F g
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Lx w

I K= %
P2 lfzﬁﬂb S8

FINFRIVPE DY Jo Ao e~ FE TR sziigxfll:eﬁmg;(iii) M
F(iv)
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FAIRE B Aol 7 o R AR BER RO 7

1. BT E P ERSAX

MR 2Rt Rt S A DR kg ARty
(locality benefit) frif # 14 2x ¥ (selective benefit) o & 3 it 22 ¥ & F] 5
PRI AN HERREN PR H B0 %L#EA @?]?: B oom B
# 7 % A (combined heat and power, CHP) & 7 B A (combined
cooling heat and power, CCHP) =g * 8 & » Bdiw @ * ¥ 11 3%
BRRRS c EHURENN LA F F T R o R4
o @R TR A KR

BIEGHAEE TR YR A ANRE > Y RT Bk d s L
RE - RARBAPEFNEARGERF AP H P H T =
& : DER-CAM (4 $¢5¢ T JRAR £ i * -73]) - RETScreen (£ 2 i ik 2
RS HAFF AR 2 2 HOMER (R & & 4 i Jhdif  $23]) -

DER-CAM £~ 3 Rt ch1 & » H iR H A% 10 id % & fdoif i
1A KRRfE > PRL G B RMEM > &7 & GAMS 7 CPLEX Mixed
Integer Program (MIP) » & & % FER o @ H#7dp e ez B 4471 &
» F 5o g b kw $ (isolated Microgrid) ~ B # ek 4

RETScreen £_14 Microsoft-Excel 5 fA# s * 4255 > v v
A B MR GEELY HY R AFLEEGE A
Lol hATR RS G AR EFE R RGAITIE T UL

BB AN o
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HOMER & - E b= odd > # & df (F{ort iy 1t ginfir > ¥ 27
Boif v A AT feACg B AT L BT A g 7 - RO HRITF Ay
FFRPEREGR R T P AT RBRG R EFER -

peek s Pk = B arf s e *24] ’4\'?)‘&4\ SRR 4‘3;.}{'&%?%4*
PRt AT R A

T
B

FENE R RF AP U TR AF 2REFRK

BZWF - bR lT e MR g fomeip iy
EFRPRALT  BRAAKREETELT
ST FR A f 2 F kL CLitb A R BT
U FT I RE TR E | 2+~ 5 CLMGI

-
A

)
—+
S
=1
%
R

(“
—\\
%,\"

Pl B R fed T R f 2 xF BL S

h n
BL = ZZ ((fit;y (iLf?’)tf)

PR BB R NT 4 T3 TSRS TR o KR

BEE - A2 MV BT AAEREFEFT L VB RT LIRS
NEE

PR TR L BT KT RT LEING E R FR A
h
wu

A BB BT A

T

1§ i‘ﬁ‘%? FRApERE PR ST PR AT
Fedpthr @45 Tk 5aT 3087 34 5 4p 4% | (System Average Interruption
Frequency Index, SAIFI) ~ T i 53 35%r T #) ¥ 45 4% | (System Average
Interruption Duration Index, SAIDI) ~T # = T35 ¢ # @ 45 4% |
(Customer Average Interruption Duration Index, CAIDI) » # - & = ;\4r
-
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2 AiN;

SAIFI = SN (£/7)

_ X UN;
SAIDI = SN (18] 7)

_ XN, SAIDI e
CAIDI =SUN, = SAIFI () oF] HEFEXEE)

oA Ui Nipy dezag;wggiﬁvms«;ﬂﬁff\ifaﬁéﬂﬁr%rzﬁ

2% S e @ PR A AE AR e (B ) endf A SRR T IE 20 4P
HETT A A ICH(BKW) 2 Loy B yis T304 f Laji» hss
T R AR Re 4 T A KR & (Excepted Energy Not
Supplied, EENS) ~" = t5%7% = & | (Expected interruption cost, ECOST)

2 Ngrg o £33 F | (Interrupted Energy Assessment Rate, IEAR) 2.

2L F 2 -\ .
N ,}\ﬁr—r :

EENS = Z Loidivi = 2 LoiU; (kKWh)
i i

ECOST = ZLQ,I-AJCE $
i

ECOST

I[EAR = EENS

($/kWh)

4. & s 24 PRI% (Ancillary Service)
FOESET L T R A A R RE TR
¢ 54 F 4 32 (frequency support) ~ % B A ¥ (voltage support) ~ =5 £z
B (black start) ~ % f L 3 OFTRIFE AP 0 BECRH
o vE e AR R kR SnE o hdpl TR R
PR RIE TR PR B E S NI R AR ER &R
T2 TOARERAGoMT FRABLIFFT I TR TLE

2%
I

\'\'H

S

‘\
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Vpr = Z mpr(O)xpg (L) — C(XPR(f))

t

Hompp@) 5 tH 2T 4 B app@F tHPFER2ZIFHTE

C(XPR(f)) HREIEE T Boapg()2 K H = A o

5, B4R
TR FEAERNILRFENERY F AT 4 KRR
P HAFY MFLap dah VLA ARSI E R R @
Y- pPanlt pxd e ORTHAE 7 R R E T
P F B AR AT o P s B MR PET A A o LK

AR AR R AR 28 f e
AE = EBC — EMG

= Z[xsp(f)'—fc“,ec - Z[xMG (t)ey + (xsp(f) - xcs(f))ﬁs] e

t t

#7 EBCHrEMG 4 5] 3 AR5 B fofe @ ®H 205 4 #2%
xep(O)Frags() 5 LR P BT R T 2 812 T8 x5 T
FLE ofreys BAF T oM T pF T L5 L # % o

TR 1

T oA E AT 2 K AT AFINP R NIRRT %
T T AT e R A E AT R B AT E 0 TR - R

S5
R
002

=
fo-

A = L N SR F O SRV S ER ﬁ\'%f? Rt d 2 v i3

TE
n_\‘\
5}1‘1

Fiva A 2 e8P GFRL 0 2007) « Fpt o & A2nE A
oA P EAG R o R - FAFRSERFTIELE B

47

gl



£ fAURES 0 5 K
EEFLELT A F 20

= 7

ﬁﬁm’aﬁ&ﬁ SRl F M- A AERTHEREE T AT KR
o A

AR RS LS Sk e RS SO (R ALk 8
i 4T

() PAER T A7 F i eh

*AE LT E RN TR G f‘?ﬁg\lﬁf,‘q—iﬁ,ﬁiu}ﬁjﬂc
R EACE AL R A R BRSO E hy MIT D S
HE DA BT E T R ST o T FHE R E 0 A
L& (ke P o> 2001) - F]5 SR - BARF F E R D 07
A FIPNERTEFTIED 3972 o U FH D 3 > Hif LB A
FIEE S BRX B AT REF TR EA - FREZET
FID o ARF B SRR 3 o B A A R 2 R K A RE AR 5
ALE A ¥ R R AMALEARTI B S 5 PR TR AW
A EHRE ALE LRIk > ex F SRR EE A E
FETE P ANRICE S EARELIRAEBRANEE

)

RATE R TIE A AR ATF KR A2 ok F Pk 1 T
Hip KGrE o FHE DT b IR A PRR i B f%ﬁj"ﬁ'ﬁ'ﬁ:
EEWHEp I R PR R R R SR
;A A (Ew @0 2001) o

_,_.

() EZITRF

PR AITH L G A Mg T A ARE e TALg
P BB 0 T E R EE R S AP Y KA RSP R
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?ﬁﬁﬁa’%“rﬁﬂiﬁﬁgf%ﬁﬁﬁﬂW?éﬁﬁﬁ? TAL € PER IR
&L ITIR ’PE?F%%@iﬂiﬁﬁ@ﬁﬁ%’ﬁﬁﬁb
AR o FAALREERTEY TF A3 FF ) REFTRF > 4ok
f‘Tmﬁfm L E LI ?é'?:‘e!fiﬁ TS EN S SR
FA2AIMARHPA I ENIFE > AAY BRI 8 HOE
Bod WRFFOGFRG M SR AKI R ART 1IN ERY
TSI FORE P o IS A A AL g R RS e

L

qva

(z) & L=k F R

- A AT F R R R R ER 2 f § (a) E
e (Net Present Value, NPV)~(b) p #83r ¥ 5 (Internal rate of return,
IRR) ~ (¢) & #  (Benefit-cost ratio, B/C) ~ (d) 47 3 w Yz #
(Discounted Payback Period, DPB) ~ (e) # % w 4z#F (Simple Payback
Period, SPB) ~ (f) #& {14p % (Profitability Index, P1) -

R FE S AT ik AT PG AT G AT B8
MTE 2N A J:_‘_._a‘ﬁﬁ—— 0 S R I ﬁa\d\-j\y‘j.x;’ﬁiﬁiﬁﬁ—
FE?'% F]’;.&rv-f o

(a) 3 & (NetPresent Value ; NPV)

A BT AE P 2 A kR £75 » (Cash Inflow ; Cl) &35 & 5 )
(Cash Outflow ; CO) » »¥nf A& E (i) a‘»’rﬁiﬁ#}i?ﬁ&éﬂ IR
B2 RECHIEBRFTIERENE > A F G EIRE o BT R
KEERLEENNANEREF, PR P LFEE

GHRPFESTNIARFTHF E P FEAVREIGAE D ok
KEmRaE R ES f e RANED gRAHAFTHHL 2> 57

iides o B3t d 25T

*ﬁ*%&?&i’@%
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';,Lé;}}\—?&};]ﬂ& CItmLLtﬁplﬁa$/n)‘ﬂ’CO!’¥’

' N
R EENE T 27 EELNEFT AP AL BITRST o

AR AR (A HE4TIRE ) 7 &%+ OECD-NEA
“T IR 2 7% (%P8 Nuclear energy and renewables: System effects in
low-carbon electricity systems, 2015) - gt 37 3R 5¢ ' 2L 8 3p ¥ 4 el J 4R
P oA Ay E R 2T AP TR T ELBET 4

T IE £ & A 5 (Weighted Average Cost of Capital ; WACC ) » 3+
A LI

WACC = RO x WO + RI x WI=RO x WO + (RO +p) x WI
= (Rf +a)x WO + (Rf +a+B)x WI

H¢ WO+WI=1:RO 5 & FF 2415 WO 5 & 5 420 bl -
EE AP HER RS TERIGAT FEARP W 253 T4
Bl kL AR 6% 25 34 S RF L AR GFIT 0 10 & ¥ e

B2 99 & R T30E L 1.36% a 5 5 Ao B b ko TTAL[T HAT

BRFFHLET M HY 2% B R RER YEPNTRT
Rl BF E6177% FREF S RFUEF S 10E 0 % 11 # iR >

(b) prgppe % (Internal Rate of Return ; IRR)

AR E S SRR TY R A IR N DEREGERE
E3FE MR ATIE o F P IREFE S (IRR) v < v L3
() P WFER AT gL e 32 28 4o

NPV (IRR) = Z IRR)
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(c) & ~ (Benefit-Cost Ratio ; B/C)
%{%%Eﬁmﬁm»ﬁmﬁﬂéﬁg(m’%uwvﬁﬁﬁ

23R AR E (C) 2V B 383584 (5) s4#97] - § BIC %

WL AFRFTREDEEEA T F BIC A 1o R AEE P 27

FREANIARE RFTETRLAP S FEN L AT

ERTE A TR Rl P
>
H t
B/C - Benefit _ = @+r)
Cost z C,
o @)
He onaPFZELFHIF Btz stPapIcs CtzxthR
A A AT o

(d) #F »qz¥p (payback period)

AR AT TR v TR TP PP A ;bﬁp“\:,\- rOTE R N
B TUEFTHED ERECRERIET ST L D2IERF -
TP A O(Nt) 22345 3 ;N4

%(CI - CO), =

PR e T A L T e 2 BT B N e
PR BRI EE LR E A ET SRR T s R
HOCOp 2 o ¥ 2 AT it s B il3Th 1 CO B ek

AL

PF R ACRAE G E o

I FETRAREFLAFRT B R
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(- ) HOMER?
1. A3@d 4

HOMER ( Hybrid Optimization Model for Electric Renewable ) -
AEERTRE A hFTHT (NREL) 2004 # B ga— BRET A
| Bc8 o 22T A ‘Tféﬂv??u’ﬁwkﬁm
e AR ET A RIS F IR R A AP T SR

TR ZHT AR BT W e R v BT AR F B
??%L‘?ﬁ‘%ﬁiﬁiéﬁ‘%ﬁ%ﬁﬁ%iéﬁﬁ%*ﬁ
B o HOMER sigif it foit g B A 477 B2 7 % KT & g og
G AT (T PR BES Mo R RGT * o

o
el
o
—
5
|

I+ HOMER $4]» 3% 9 ¥ v 3 i ] 418 & TRk Segks o
ﬁ”TW%ﬁﬂ)ﬁ*@ﬁﬁﬁﬁi&@;a)ﬁﬁagﬁ?%@%
Fast R REGEARE Q) FE A A PF LR

REEAT) (4) B RRIY v R A a

HOMER i 3" - & ¢ & | pr & i 3 e K R b Senif

i - HOMER +* ﬁ*r' E’% X AE //E‘( CELF R e TR —fr' % sue i#

\“5“

&
2 £k 7 fr%&rﬁ%"}\o Y g;‘z/é YR S I e i
»
u

4% o HOMER B3 5 /| Birmik (T8 T2 §# F.F 4

*“):

T

HOMER - * &% & 4 jg i — 8} e i {74 & & F 304
PEo AT RELTARER Y F ok iR ¥ B
i
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2. HOMER #4 7 4 2

(1) B gxi7 HOMER #,

Equipment to consider —————

Click the Add/Remove
buttan to add loads and
componehts.

Resources Other

él Economics

&7 System cantral
i Ernizsions
5 | Constraints

(2) E=2 7 4 KHF 3 *?‘

Loads

Components

e fe il

&2 15 > HOMER % &t

i # ﬂ?' j\u‘ﬁ&

@ ¥ Primary Load 1
@ ™ Primary Load 2
& [T Defenable Load
é ™ Themal Load 1
é [ Themal Load 2
a. I Hydrogen laad

L AmyY

A W find Turbine 1
T wind Turbine 2
’-f:}.: [~ Hydo

™ Converter

[%] [T Electrolyzer
® [ Hydragen Tank
& [ Reformer

Grid

{“% ¥ Generator 1
'd} [~ Generatar 2
% [~ Generator 3
'd} [~ Generatar 4
% [~ Generator 5
é}} ™ Generator &
% [~ Generator 7
é}} ™ Generator 8
% [~ Generator 9
'[if:} [ Generatar 10

" Da not madel grid
#‘: " Spstem is connected to grid

#: " Compare stand-alone system to grid extension

E TR E AR

E quipment to consider

A

@ “wind Turbike 1
Generator 1 Frimary Load 1
0 Kiwhed =
0 kW peak S4K525P
AC DC
Resources Other

| “Wind resource

QI E conarmics
il Diesel

ﬁl System control
ij Emissions
QI Constraints
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EFCE R % ¥ 15 HOMER § 47 Tin® i

=1 W EBattery 1
B Battery 2
B [ Battery 2
B [ Battery 4
B [ Battery 5
B Battery 5
B2 [ Battery 7
B [ Battery
B2 [ Battery 3
2 [ Battery 10



(3) #~ f £ FH
Baszeline data [frarRemote_Load.dmd)]
Month |Januan X

[ray type I\:\u"eekday 'l L:]

{  Daily Profile Y}
s ———

) Ju-l |I

|‘|||.. ||II

g = N +I“ f|||||“|£||‘||||| "h .||' II|1 T g i ,

Hour Load [Kiw] (=] = 4 g !MIIW * “ . H l il
0000-0100| 2088 | B | 2 r Ii H ‘)* “ i
mo0-0200[ 198 |2 3 "4 T R
02:00 - 0300 1.833
03:00 - 04:00 1.823 24 Jan Feb Mar Apr MayJun Jul Aug
04:00 - 05:00 1.850 ST
05:00 - 05:00 2270 12 Seasonal Profile
06:00 - 07:00 2843 o
oroo-ogo0|  am2 g °F [T 1] I A S S S dily high
08:00 - 05:00 4058 = g mean
09:00 - 10:00 4.0 g . daily low
10:00 - 11:00 3.9584 min
1O - T2 B i e Jan  Feb  Mar Jun - Jul Od  Nov ~ Dec  Ann

Apr May Aug Sep

Random wariability

Daptoday I BT Bassline | Scaled Efficiency Inputs... |
Time-step-to-time-stepl 158 = Awerage (Kwh/d) 2553 2553
Hverage (kK] X X
= Peak [kw) 115 115 Pt | _Ewpor. |
IScaIed annual average [kKwh/d] i} || Load factar 0308 0308 ’Tlpl -~ | oK |

ERR G EERTE R TR R L&

Generic 10kWwW A l

B'wC ExcelR

(4)

Turbine type

Turbine proper
Abbreviatio
Fated pow
I anufactul

BWw/C LA
Enercon E33
Entegrity et/ 15
Fuhrlander 100

B'wC Ewcel-S I

Fuhrlander 250
Fuhrlander 30
GE 1

Wiebsite:

H 1

Generic 1k

Generic 20k

Generic 3k

Northern Power Miw/100/19
PGE 11/35

PGE 20/25 I
Shaf AIR X
S Skystream 3.7 B
S whizper 100 -
S whisper 200
S whizper 500

Costs

Duantity ||

Westaz VB2
JwES 18 J
Tther “WES 30 L
1 s-n.}yrES \5 TUIJJU ™ |
Costs
Quattity | Capital [$] | Replacement [§] | Ok [Fr)
1 30000 25000

S
o e
Sizes to consider —

Size (ki)
15.000
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Baseline data [from Sample_wind_[1ata.wnd)

Manth wind Speed = Wind Resource
[mi's] —
Jaruary 4734 ER
February R702 z
March 3338 é‘* N
Api 4121 2, e i Tl
I ap 4.082 g
June 2664 0 fan " Feb Mar Apr May Jun " Jul Aug Sep O Hov Des
July 3572
August qgag  Otherparameters ————— Advanced parameters
September 3594 Altitude [m above sea lewel] I 0 bl k I 1.95
Digtatizy L Anemometer height [m) I 1a Autacarrelation factar I 0.893
Movemnber E.5EY )
December 7195 % ariation ‘with Height... | Diurnal pattem strength I 0283
Annual average: 4500 Hour of peak windspeed I 13

Scaled annual average [m

Plat... | Export.. |

Help | Cancel | ok
7 L 1L 2L
(6) MR it %
Senstivity Results
Double click on a system below for simulation results.
B G10 | Label | L16P | Conv. Initial Operating Total COE | Ren. Diesel Label
2 W) W) Capital Cost (84) NPC (8/4Wh)) Frac. 5] fhrs)
CB- =] 15 Y & £ 30,500 22,704 £321138 0810 0.00 17812 7.062
_(:B- =] 15 Y 12 £ 36,500 23455 £336785 0845 0.00 17808 7.060
,!\ CB- =] 1 15 8 & % 60,500 21614 £3371%4 0850 020 15772 6398
;L e 1 15 8 12 § 66,9500 22,342 £352502 08383 021 15738 6383

Spstem Architecture: 1 Generic 10k B kh Inwerter Total MPC: $ 337,194
15 ki Generator 1 B k¥ Rectifier Lewelized COE: $ 0.850/kWh
8 Trojan L16P Cycle Charging Operating Cost: $ 21,6744
“Cost Summaryl Cash Flow G1D I Label I Baﬁer)'l Con\rerterl Emissions I Houry Data |
Production | khafhidyr | % Conzumption | kxadhdyr | % Quantity | kwhar | %

i tuirbi 8337 20 AL primary load 3025 100 I Excess electiciy 7462 18.3
Generator 1 32376 80 Tatal 31.025 100 Unmet electric load 0.0000176 0o
Total 40,712 100 Capacity shortage 0.00 0o

Quiantity Walue |
Renewable fraction 0.205 |
| Optimization Results I
£ Tabular

Graph type |Optimal system type 'I

Sensitivity vanables

“wind Speed [m/s] |*-axiz ¥ | Diesel Price [$/L] |y-axiz ¥

Varables to plot

Supermposed Imnnek vl

Optimal System Type

5.5
Wind Speed (mis)

L 4.5
Right click o copy, save, or modify

3. ﬁ])» rEEEIES
(O 8 p Vs (T B
AU foar g B Sl o

2
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New Window.. I

System Types

- LabelBattery
B windiLabelBattery




(2) B8 G MR R A B Pofod RSB L fritm R
4 (DS xmllhtml) ~ k Sengoig i foag g B A2 4T o

(= ) RETScreen
1. x 3@ A

RETScreen &#_d 4c £ ~ RETScreen International ;%% it Jh g *
W ATEROE o IFRE A A e Rk Aol A L RBEAER R A 2
) & Aol 7 B RETScreen RS2 A2 B AL B 4% k12
g Rk by 1000 5 BEFALAKNLEF DT R o
RETScreen #r#8 F o ¢ 5023 “ hae ~ kT~ THBa#T
PV)s #T e 4 ~ 2FFHF -~ THBZF B Bk
oy RPN IHER R FRARBERICEL -

RETScreen % #5fe Excel 328 £ e 78 5 ~ ¥ ¥ e A a0 B
FHA AT b AT UERY A B - R N RBER Y eSS

f‘ll‘i o

gl

R ERA R 2P AR e 3 £ (Energy Model) -
% 74 (Equipment) ~ & & & 47 (Cost Analysis) ~ 8 % F # "~ £
% 7 (Greenhouse Gas Reduction Analysis) -~ p4 7% 4§ & (Financial

Summary) % 7 B 0 A HCEP AT SRRk 4o
4 T
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% 4 RETScreen $- 3 =X %

Bose ol Eg

fe = B0 | 3 kR fit ke (Site Conditions)
& kg (System Characteristics)

# % 7 8 #2 (Annual Energy Production)

XHE TR | R4 M (Wind Turbine Characteristics)
ko4 % £ #% (Wind Turbine Production Data)

TR | Ao AR DV T 472 & (Feasibility study
cost) ~ B3 = A~ (Development cost) ~ 1 7= &
(Engineering cost) ~ % & % % = & (Renewable energy
equipment cost) ~ % st H v & & = & (Balance of system
cost) ~ se38 &£ 41 (Miscellaneous cost) -

EX A FEREF T (0&M) 2 Bf%i N
(Contingencies) » ¥ #p = % * (Periodic Cost) ¢ 3%
1 2% (Drive Train) % £ % (Blade) %

# ® 742 (Background information)

Rd
bk
=
el

S5
|l
8~/

& #3254 (Base case electricity system)
7 ZF3ke T ;3¢ (Proposed case electricity system)

7 > £ (GHG emission reduction)

*T

Wr—‘-»
e E

lf“‘lﬂ

/& £ -2 (Annual Energy Balance)

ﬁr
s

ML | #

Dy
e
S

#ctic i (Financial Parameter)

‘%

~ 22 g 44 (Project Costs and Saving)

ke
%
P 3%

»v {742 (Financial Feasibility)

N¢

57




2. RETScreen 3 iz 42

START
. ts‘} I.l"/1-\\\l Energy Ir/i\\lﬁf)if_ /—-1\1{:H(_|'; I/ |_II‘|‘1.I‘|LI1| {/ ;Ll;::'wll',- &
Settings \ Mode '.\__’ Analysis K3 |Analysis | 4 Summar 5 isk Analysis

- | .

3. RETScreen #; » }kfrﬁl %

(1) ﬁg?]» DFBFHR . TRV B et i c0&M &
Ao EOOUoRR B Sl (BR TR B35 ) ¢
Q}ﬁm:ﬁm§ﬂ~i RS A R RN MR %

A5 XIS gV AT AL o

RETScreen - B3 1 % - &iEH 2 g% > 4o NPV {r
IRR i i@ Siie e O FE R R A BRI v vFf BT R
B P @R hha 7 —)\@zmmmsb,};ﬂﬂfrg? o

T AR B RS
PERF 347 R IL(P FH) o B PF o RETCreen gt B pFy ¢ ik i % & 973
L REREFEHR > T2 ¢ p 3 E e iRk e s, -
RETScreen ¥ A * L AL A R hE 2o fvx 2 £ 7
Rkt e

|
RETcreen "4 & 5 fEar G AL AF % ~ i

(=) DER-CAM(Web-Opt)®
1. %@ 4

3?} #L %k 1 WebOpt User Manual, DER Web Optimization Service (WebOpt): a project partly financed

by the U.S. Department of Energy
58



DER-CAM (Distributed Energy Resource Customer Adoption
Models) £ d a5 % F % £ A 4550 i R P w3t 2000 # 97 B A s
A > At GAMS P 3 (Fens 4N s RS o B o (& iﬂ”?.l‘i
% i8 Web-Opt chieie it & & % @ * DER-CAM %3 i REE 2
AR ) o B H P R AR BRI 2 AT R Y RS
TIBHTHMATS fddd & o ppt pff2 T > DER-CAM # i o

TI
it

3=
RN

D(D)F - BRE ST X RS e s T e i A

CER N NAOLES BRLERE s 4 5 S AP E 54
oG RROMTRLRYY O

DER CAM #4184 % = i T a3k Bovilt T R o/ 1 T W A &

M~ B R ek e | P o TR A TP E R 2 2 Y

(1) p 5%

i& ~ http://building-microgrid.lbl.gov :xf & » {87 & r» 1 F &

-~ H
- DIR-CAMUN « e - TR o —
€ a Bigox i’ x-®8 2 3+ A miale- =
o — A . i
Fiall DER-CAM Web Dptimaibon Temace f
FLE VEW  HELP B o Pregeer DER-CAM
O EMA O a0 profonteh
Start e
NeyProiect quf“ Optimal Planning and
- Operatmns
slecincity electricity
heating heating '
e |DER-CAMES cncig. ({9 Enor Demend
RESources ——|ANALYTICS | PLANNING OPERATIONS j¢—— =
Announcement 2 electricity Earomec
Rebeace o thi Bats Vs '\ea.'.-l'-q E;:mw
coosng
Conventional New Emerging Renewable Based
Technoiogies Technologies Technologes
g 00 #g wouge . PV
i s veruce 1 grat e
ergres
Distributed Energy Resources
MICROGRID

@) B b HAATRERLVOLETEL P E)
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. ProjectName: Exampie(1
DER-CAM Version: DER-CAM Vermon 4413 v T
Use DER-CAM Database: ¥ peak
Electricity Data
Country usa v
State: A v I
Cily: San Francaco - :.; 100 ! 3 kend
Building: LargeQtfice - 50 U A
Load Profile: New Construchon s - ~ \\.L
Mutpher Annual eleciriclydemand X 10  Gwh 0245!£§ﬂ141515302234
hours
Annusl natursigar demand X 10 Gwh o week
Solar Data 1
T™Y. 3 - ==
08
State Caliomsy = \\
T . F:5ici500 INTL AF i) - @08 =Y
2 04 / %
1
02
] f
0 2 4 6 B W 12 W W W AN 2N
. o] o
|
Please select the load piofie pe: [dociiciyonl =] Please selet the dap ype: [wesk <]
120 Jectricity-only lectricity-only
== g s
i A clcticiyonly  eecticityonly
- b, week :
> h electricity-only electricity-only
a0 = - —March . ~— Seplember
week
i . electricity-only electricity-only
= April — October
2 60 week week
S el - oy
40 wesk ek
icity-only | y-only
week week
20
L 4 5 6 9 10 11121314 151617 18 19 20 21 2 23 M4
howrs
2 P_ s ~ Ve 0
(3) & T B tEA
- Dptimization Settings
(ilnspo:::‘nnt?mwp ' Solar thermal Erommmasn
v v A AL,
v Electiic storage [ Demand response @ Cost minimization  CO2 minimization e
v Heat storage L Air source HP [” Calculate multi-obiective frontier with cost constraint
v Absorption chiller | Ground source HP
| Ab e £ . ¥ Existing electiic chiller Max. allowed cost increaze: |60 ~| X of do-nothing costs
v PY Number of ronher points to show: |6 ¥
¢ Deornothing (no investments, 2l snergy will be bought from the utility | ithmi ing of cost i points (shows more
and used in the existing natural gas boiler as well as electiic chiller) F points around the do-nothing point]
i Consider and show pay-back period in the result file o 7 Speed up run-time [MIP relative optimality criterion of 0.15)
| ™ Relax pay-back penod to 25 years [can enable more tech. adoption] |

" Show advanced input options

~

OESEEEE
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(5)

(6)
(7)
(8)

(9)

Please note that more complex tariffs can be added to the database by
t the WebOpt team. Please feel free ta send us an email.
 Seasons for Electne T aiff —EML}PME!EMI': Taiff
¥ Seasonal difference ¥ Enegy pricing [$/kWh]
Summer months: off peak summer pice:  mad peak summer price: on peak summer price: |
] Jan | March | May ] dudy | Sept | Nov W JD—' IIJ_
] Feb [ Aped [ June [ Ausg [ Oet | Dec
10U for Electio Taif ﬁ‘m*mla;% n-imd:murgu mmd:mu,aﬂ
¥ Time-of-use week days I Use week day prices also on weekends i ]
WebOpt will determine Il unchecked all weekend days ~ Demand Charges of Electiic Tarlf
off peak hours based on your nput. are assumed to be ofl peak. F o 2 i d charges ($/kW
mid peak summer hours: on peak winter hours:  mid peak wintes hours: off pask pice:  mid pask piice: on pask prc: |
O 01000200 | |7 01000200 fis o o
[] 02000300 (] 02000300 off paak winter prce:  mid paak wanker pii on peak winker price:
[ 03000600 | |7 03000400 C % b
[ 04:00-05:00 ] 04:00-05:00
[ (5:00-06:00 || 05:00-06:00
i [ 06:00-07.00 ] 06:00-07-00  Nonr-Coincident Demand Charges Electic T ailf
00 [ 07.00-08.00 1 07:00:08.00 ¥ Non-Coincident demand ct $/KW-month)
§ [ 08:00-03.00 ] 08:00:02:00 L t
: [ 03:00-10:00 ] 03:00:10:00 Summer pai ||J
0011 J0001100 |00 | 10001700 o
[ 11:00:12:00 U] 11001200 [ 11:00:12:00 ] 11:0012:00 ) . [U_-
(112001300 | |712001300 =] |12001300 »| [7]12001300 | | | Wirker piice:
~ Matural Gas ~ Manithly Foeed Part of Electic Tarilf
™ Monthly fixed costs ID [$/mordh] ™ Monthly fixed costs |El [$/menlh)
Jan | Feb | March | Apil | May | June | Jul | Aug | Sep | Oct | Nov | Dec
004 (004 004 004 008 | o

E RN IR 2 R R
°|Hi¢.P.wxl:mu.m:.w -
Economic Paramelers Storage, PV, Solar Theimal, and Absoiption Cooling Regular Battery Parameters
o Technalogies FixedCost VariableCost Lifelime FixedMai
» 000 8300 E00 002
HeatStorage | 10.000.00 10000 17.00 0.00
FlowBattenEnergy 000 8300 10.00 0.08
FlowBatteqyPower 000 85000 10.00 0.00
AbaChller| 3391200 652 1500 160
Refrigesation| 9391200 68522 2000 005
A 000 33000 2000 035
SolarThermal|  1,000.00 50000 1500 0.05
AifSouceHeatPurp 0.00 280000/ 1000 0.00
GroundSourceHestPump 0.00 600000/ 1000 0.00

Technical F

Heat Pumps

o | Technology COP_Heating COP_Cooli

T2 ¥ & & %#(Demand Respond)

By S BRSO L - #0242 p R A
B 2 F PRI - EP LT 24 P2 F SRR
RETE LSS
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F1 F2 F3 F4 F5 F6 =
»
Total drnusl Energy Costs, ncuding annuaized investmert costs (§) 155.771.5
Installed Capacity, discrete technologies as CHR/DG [k\iv']- 0o |
Instaled Battery Capacity (Kwh] 830
Instalied Flow Battery Capacity (Kwh) 0o
Installed Flow Batiesy Povier (k) | 00
Installed Heal Sterage Capacily (Kiwh) 00
Instaled Capacity Photovolac (KW), peak power under lest condbons | 0o |
Size of Phetovalaic [m"2) 0o
Instabed Capacity Solar Thermal (K], paak powe: undar lest condbons | 00 .
Size of Solar Theimal (m"2) 0o
Installed Capacity Absorption Chillee o Buiding Cosling (W elec_squivalent, kweaclng, Urited Stales Refigeration Ton U S RT) | 0o | Lili] [ oo |
Irstelled Capacty Absorption Chiler ot Refigeration (<Welec_equvalens, kWeoolng,US. RT) 0o/ 0o/ oo
Installed Canacity A Source Heat Pump (KW ele_demand, kihast, KWeosing. US AT) 0| oo/ oof oo
Instaled Capaciy Ground Source Heal Pump (kWelec_demand, Kvhea, kKwicoolng,US. RT) | o0, oo oo og|
, = , T M S I T = ,
Please select the month: [january = Please select the day twpe: [yapk =

PSS SRR

(1)@?]”:&35‘@?'%‘%?‘@'6%(?‘ F) o~ Hjrar ‘frﬁﬁ‘é\*‘é"i*
N T R NSRS IS MR ST SUEUNE I
(2) #5905 B RACRIE S AR Kok fed A u@(%#m$>m¢%o

FHCA P AR AT AT ET A R A TR

FEEAAGE T GRS RR D B A B
DER-CAM &3+ 5 S % » ¥ 2 % 2 i 4§ % ek jicfe s £ - T
PR TR TR RET A - PR AR vk
o5 B AR ARET AT TR EAREART T AR AT

N RN ST

T

v

DERCAMrnmﬁﬁff(Dﬁ e d Bk & ehd S8 ALK S
¥ Qi3 2 7 KA OREEA S VR T 4 ®
‘%L AEA A Q) RAT RE AT LA T RS Tt

SRR O

N
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$ A RHFREBH

CAFETREE S A2 L MRS 2 FOUEH

FET RE R A H e 4 prd P H R (technical) ~ 5§
(regulatory) ~ B4 4% (financial) ~ 2 1 & 4p i B %8 (stakeholder) = A i
Ko R AE L < S BET RV R R AH TR M
BEMBEG > 2T Y LB B JE AW B ER
(Boork et al., 2015) -

(-) FELRSE LM 73

K FFGOE R FRFTET 2P L ¢ (Smart Grid
Research Consortium, SGRC) 7 Jerry Jackson 1% 4 >t 2014 & 3 !
WETRPFF A pen- B@d  (Jackson, 2014) - iE2 > F #HcA 1y
EPRI %= 3 42 [ Estimating the Costs and Benefits of the Smart Grid
(EPRI, 2011) ;45 &1 > HE T # L F oo F £ 20 2.8-6.0 & 7 971
AT E - RN BT 0 RA 0 1895 SGRC s e kT o 3F
FRA T ER RV AT AT PR N ERE R
+ 2 4 7 (Leedsburg, Florida) = * ¥ £33 % &) » 3% 7 K &
21,000 ZHET £ >3 2009 & KR 4eEK 02012 £ ¢ KR =S
Ko ZEF RO T R IHFE URZT TR A 2014 EHF
% 35% kAT Efor chak v 5 E R3S Ry E R
A K B $900,000 epRAxE h oo A& MRER R
5% e~ &> 2 B P E R REFITE O AR

Bk B b G FRF o

SGRC (&% § kb # B X PR F{d - dp AT E T R T

SRR F RS- B T
63



-
m
7

T~

B

2

-~

e
il

53

#‘-‘v

2]

—+

R E -
P&

o
g
o
g

4 LR

£
%

7L
]2
N’ q+

' 2

#e

=]

PA A% B 3 2

VA

2

e

s

%]

=2

CETF PR MR R o

R Bk

P
0
S
A

At g AN E 0 T

AR

L
=

Z}‘@B‘

IS OR T T

gl
45 o [2Z3R]

¥

L

(4 :
R Fw o [

1z

1

Y

-
L
B
v

2.
|

- [#:&]
f:r Aq\ *% o

\a/

-~

f

» 2

e

’ 2

S

T~
’ &
> #c
%

RS LR
=

R 7

R
iﬁ-}%gﬂ"—u
ey

A

& = B O& i) & =
w e b E w2
B2 & N - Fo o
%ol et e Y 4 L
N IR Y m@ .._mwm (- . MJ_F e
o E W B o kK
L Y B
w& Q& e X fe R %DM iR -
Hosb Ay - & £ ¢
L ‘ RN o
W 2 My Y Mm._ e 4
.o TR ﬂﬂ\ mwr lw N Hm_l [ o
ﬁ MM« ng,mr\ um‘ ) W@l A@/MM //m ..ﬁf_w \f@/mm
5 — ¥
R’ . ‘,wmw Ry g2 1) v
& o/ E OB %9 #ak a5 o
@ & /Ja/ wfw ’ it _vmffﬂ:. |:M WK y__.fu. e
o~ ke W, T W RIS
WO o2 o w # oum ows B
N I B B SR S
o y pES -
O S 1) = g ¥ = ~ ¥
B o e =OE oy P oA
R T I R S
RN R T - SR SRR
Moo |~ Mo g g K
e W o e ¥k N B e )
Z om b O e o om w2
- T B
B3 M ™~ e BB o d &
B ok m o b B - g e ow
S N T

64

FhRRA S URF AL AAH 2

L

2 341 o R LR



e EAFA o [FR] P S FLRFWEE S RIWEDIRFE
m2 P e

7. A RMPE*ETEHEC2EDALLT A R b EH
FEIL BN o Bl S G 2
£ oo [ZFR]) ‘RF LT 4MpH i VBEFARMZAF A

o RMTEZPI Ty B SEPFREAM A AL T o
(=) T RFH a4 TR

do Sk FF B AT e (microgrid) kg 0 RIF N AEEET LS
FEAPR G AT F KA A4t o R IRF GESE (technical) ~ FoR
(regulatory) ~ P44+ (financial) ~ % {1 4p B %8 (stakeholder) * 2 i
é; o RIFT o Soshinskaya et al. (2014) =rjssE 4 >3k 13 2 e R e
BgskY o IR AT R Y e RehmE T o chd # FlE o H
¢obt Rk g e e J5 P e BN g B0 2
3 A ] o 2 13 (protection) BAT 5 @ gt R FRERR] & 45
BRI TAFe @ Q> 12 T AT I BRTRERF S
E IR AL e I ARG PIRES 6 LR AT AP E KA
AT AP A A EAPMBHES 6 o Bl E RO Y
2EEFRHEEARHESY o

1245 Schwaegerl (2009) > fic @ 47 rom = = fEHist > T 0 ffe €
A SR b SV ie? = (DSO Monopoly Microgrid) - ‘Jﬂ"}i"‘ﬁﬁﬁﬁ F
He? 4 (Prosumer Consortium Microgrid) ~ °% p & & #-#ica % (Free

Market Microgrid) o = #& #- ;% i& 35 & f’r?‘f (operator) ~ % % =

* DSO % Distribution System Operator.
® Prosumer tpend_Consumer @ #-7 4 w4 T BT R FlptL FERFALAT S b o
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(beneficiary) % 4 4z3% 7 4 F R4 (distributed energy resources

size) » ¥ L EFIRArd 5o

Vi A R iE T K X F AR A TR
ﬁ%])ﬁ“ i B
DSO DSO = ’ %l;g ﬁal;‘g]ﬁ../i ./u
fiﬁ?“’ﬁ"w
FEEIRF TR BRAIGIRD
Fpamp E-mseggy | 00T “
ACEERS (Brg s 8)
AEGRT Y TRE T
P R g IS AR
B EE Ha R

Soshinskaya et al. (2014)
TENFMEET L 6o

AR 13 E T e R X0

106 FIMTREE BERN
% b B R | # R | @5 | fi50 7 E P ARRR | BT
Samsg Island DK - Y FM >11MW R,C |W,S E
Lolland Island | DK | - Y FM 11.15MW | R CHP, FC Hydrogen
Kynthos GR 2003 | N Adr | 17TKW R PV, DE "
Island
J&J CHP USA | 2004 PS 2.2MW C CHP #
Utslra Island NO 2004 DSO | 215KW R W, HI, FC | Flywheel,
Hydrogen
Am Steinweg | DE 2005 DSO | 63KW R PV, CHP "
Mannheim-W | DE | 2006 DSO | 23.5KWp | R PV, CHP Eilb
allstadt
Hachinohe JP 2006 FM 610KW I,C PV,W,GE | &
Sendal JP 2007 PS 800KW R,C | PV, FC, R
DE

Bronsbergen | NL | 2008 |Y DSO | 315KWp |R PV TP
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h
L9

60 | RR|ER (@ | BN | FR | AP ARE | 6

Ene

Huatacondo CL 2011 | N PS 150KW R PV,DE,W | & #

Flores Island | PT 2012 | N DSO | 248MW | R,C | H,W,DE | Flywheel

Santa Rita Jail | USA | 2012 | Y PS 2.2MW R,C | PV,FC U

zx: FM: Free Market ; PS: Prosumer ; R: residential ; C: commercial ; I: industrial ; W: wind ;
S:solar ; FC: fuel cell ; DE: diesel engine ; HI: hydrogen internal engine ; GE: gas engine ; H: hydro.
7R kR Soshinskaya et al. (2014).

Soshinskaya et al. (2014) Eﬁf.ﬁ@p\ﬁ{(aﬁ iz} enppERGES & kP
R IR AL A RS B AR R R T S
THRARIM UETRPENES R ks DB & kP KT e
guE R E OERETE R MRl 2 PR A F o Ra S lFIRT )
F a0 R eend B oo MRS 6 L R R p AT R
Co iﬁ@%mﬁm~%?%ﬁ~aﬁ%§ EE) 3F 5 9k
B o Ak o ekl ’ﬁiﬁ, AL 3 %—Zf”ﬁa\i‘\"»‘x»]“}oﬂ
FIEAMA G P p g B Upd 7 T 4B bt
y BE2HFEARY oy BTS¢

v

;‘Li ?, Péj”"ﬂ JFL]/ A

13 B & Glea {7 5% Fldod 7 907 o AT 2% KT > B 9 Mk
TP FHo ot it PR s: TR A IR A 2
TIEAPM BT s (53 o PR ST F PP 07 7758 4 304
FOOLE iR 0 @ o A F DR AL AR AR PO A E R
JRo B mi B~ PR R A AR g F12 24 i BT el
TREFES UL 2L FHEBPE AR ENE M BYRT

PO E AR v - R
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27 T EEVZFERERE
B FOiR x| JIE 4P
A

R % || 2| B 3| 0F
" 4 > B | ¥ | o | B z 3
g ||| 2 * S
ol E B | R | R | =

- A 1]?% X X X X X X

Utsira Island X X

Am Steinweg X

Bronsbergen X X X X

Kythnos X

Mannheum-Wallstadt X X

Samsg X

Lolland

Flores

Sendal X X X X

Hachinohe X X

Huatacondo X X X X

J&J CHP X

Santa Rita Jail X X

ENTRIEIEE (3 2 2 0 5 1 5 4 3 2

Source: Soshinskaya et al. (2014).
S PR EEMTRERBRA
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PN SR Y FLERE SR TR S

FEEEIPHRRI AN R TR

Okinawa Prefecture

43 1L o

Kume

Ak

.
Kerama Is.

R S

Miyako Islands

BEhdS
Yaeyama Islands
NEL#ES Y N
- Miyako
= = ;ﬁ? ==
Iriomote <~ Ishigak

mHEEe  HEs

Bl 12 #mey =

% 8 ¥+ & (1981-2010)f iz T sodcdh

Okinawa Islands

Maha
)

o

B RE < Afipd& s Tt

f Okinawa

@ Island
PR

LIPS 1% (2% 3% (4% |57 |6*% |7*% 8" 97 10711712 > +#
T3 EC [20.4(20.9(22.7|25.127.5{29.9|31.6| 31.2 |30.0|27.8|25.0|22.0| 26.2
TR C 116.0(16.2(17.7]20.2|22.7(25.2|26.6 | 26.3 | 25.3|23.6 (20.8|17.8| 21.6
%k 2 mm 130.8|141.3|137.8|160.3]207.7|185.5|130.8| 262.5 |230.0/156.2|146.9|131.32,021.0
AR AR (%) 72 | 75 | 77 |80 | 82 |84 |80 | 80 | 79| 75 | 73|70 | 77
P PP i 86.4|82.6 [112.0/123.2/1151.1{191.9]246.7| 220.5 (184.6/153.8(112.0/101.3|1,766.2

FALRR P A F R BReF % A3t iEaR 0 2013-12-25 5 http://www.jma.go.jp/jma/index.html

(Z)Ev Fed R

) H PR TR UYH R

Fr h AR IR EE B0 FOBREL (IR E st E

W‘%

sEL AT AT ES S .

ﬁé%%ﬁ%3éiﬁémﬁ%\Wﬁuﬁéﬁﬁ%ﬁﬂ$ﬂ*ﬂi
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http://zh.wikipedia.org/wiki/%E9%99%8D%E6%B0%B4%E9%87%8F
http://zh.wikipedia.org/wiki/%E6%B9%BF%E5%BA%A6
http://zh.wikipedia.org/wiki/%E5%A4%AA%E9%98%B3%E5%85%89

B kP E G 0 k4 $FEETA (long-stay) % 8% (4e=
Rz ~BEE LK) FPELFEL Y 20 ML Z B EFH4HE
FRFr R -BOEL T A F LB RAE g FI PGS B
PREPR (7 BFpg ~ P 2 R ~ 2 B s~ 5 0 - F R TFRE

)gj\l_,,ﬁlgxg'7 %)’*ﬁv’cﬁ?’pu Sl o BB 1 ¥R
M E R R AR FEF AN R 0 2009 & E DG g

BgmioR 4 Rz P o
E)FvERL2RBAER

Fe bRy Ao H e BRI ETE B
AT ke enq 4 RED P AFBT S 2P (Okinawa

ElectricPower) § # > #® %4 2P g+ 12833 BHF T oo

AELETELNTTE T R AR A BHE LT R %,é ’
BETFEAHEMMW 2 AOMW BT 4 2P0 bg 5 §fo
BALEREXAATE  REB LY TR

B 1997 & TR RGRITE ) eI IR F iF AR AT LA
MR EF WP PR P ARIRE 4 2004 E AP BRAE ¢ 5
Fiedaded H Rz 4 Je B8 20 IR &0 T et d o3

NPT ﬂnaqwﬁﬁﬁwwirMﬁﬁkﬁm’m@qée
ﬁ-ﬁiﬁ*‘%fﬁ AR (e i) friiBiRE S5 BFE A2
FPEeEE A e 0 2 fLs E3 A Bk o & {ﬁ%’

Few s %m0 RY ok F e P ASTE RATHD P v
- LR EEA G MR T R S Y T gt RE
T BT AAREF20MW EE FE R 4 F T -

2009 & 7 " p ~F s RA (Agency of Natural Resources and
Energy) #a# Mg s b4l s it A~ BT E > #8742
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Nl
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=
FoN
&
(=
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I

# (Okinawa Electric Power) %§ & & ¥
E

v (Micro Grid System) F#HEF 5% > L ERE S B a g T sz
ERCIRA I A b LA UL IR I SEE A Elll s i SR s SR L A
BN s UERE ARI TR EI T ET PR L EE 4
THEABR AREAMW E RS ERGF N42MW R 4 B R

MABLEMW L4 T sl
£ 7 0 4,000 B F TR
BB AR EH AR AR PREDT T E A FER
PSR T

e

2000 # 4 * 3 5 7 > p AFRIS A EFESD LS
( Eco-Model Cities, EMC ) "2 1858 p A & % = — B MR eid € - 2013
EMC »:% 82 ¥ 3%k » izt EMC At A v A [ 4 A S wif! A
BoeORBRCET L BT e afe sl B o S KGR
EMC o &g Ao - B aemss B L Ad0K%
Bzt 1% R 4R 3Rl fRe 0 F BT A
ROUORETE S Hjpap & (£ 9) -

T
%

it
(v

TP L EE & EMC & dawi- R4 o ¢ p L F] 2030
E PR 30- 40% 0 H K Hpop iR T 2050 £ PRt 70 -
80% (% 9 - 51 FMie- P Fv HREFEAMAL LN ART
FOHFRERAN T RTEAFTETR AR BERT DL A

B A

B 2010 # B4y B 0B RO A ET R AETRE I H A
?ﬁ’éiﬁﬁ%?%%vﬁ FRAAET] > 2 T T3 % 3
EIEN B - S g %w«&'%;ﬁ4'\””-ﬁ-)§i?>ji4ﬂl}ﬂo
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+

9 2013 Eco-Model Cities g p &

~
Cities Population Area (km2) Reduction Reduction Base Year
(Mid-Term) (by 2050)

Kitakyushu 0.99 million 488 | 30% (2030) 50 - 60% 2005

Kyoto 1.47 million 828 | 40% (2030) 60% 1990

Sakai 840,000 150 | 15% (2030) 60% 2005

Yokohama 3.67 million 434 Over Over 2004

30%/head 60%/head

(2025)

Regional lida 110,000 659 Household 70% 2005
Core Cities sector 40 -
50% (2030)

Obihiro 170,000 619 | 30% (2030) 50% 2000

Toyama 420,000 1,242 | 30% (2030) 50% 2005

Toyota 420,000 918 | 30% (2030) | 50% or 70% 1990

Small Cities | Minamata 29,000 163 | 33% (2020) 50% 2005

and Towns | Miyakojima 55,000 205 30-40% 70 - 80% 2003
(2030)

Shimokawa 3,900 644 | 32% (2030) 66% 1990

Yusuhara 4,000 237 | 50% (2030) 70% 1990

Special Chiyoda 45,000 12 | 25% (2020) 50% 1990

Tokyo Ward

F 4% &R 1 Nguyen, David, 2013 ; Regional Revitalization Bureau, 2011

T O ERTRERANMIAL S o Ba g T HhT =it
TR AR T A ]
(B 13) o p w0 e dT £ 3 4 & ffu‘,% TRRF R
R frEBAET o A0 L reng 4 4 352010 £ Lo
a‘zﬁe’;ﬁz@“ 45 2 Ffei 5 A 2 B d AMW o
201

A2 J
T R 2 A

3]-

B~ Al B
ER LN N
RS Y

Gas lurbme power generation:
15,000 kW

Wind power generation:
900 kW x 4 units
600 kW =1 unit

40,000 kW

Interactive communications

.a% \'\ through IT communication lines
Existing load
Solar power generation:  Electricity smrnge system: Solar power generation: 1 MW
3 MW Electricity storage system: 200 kWh

T KR METI
Bl 13 75 b BT e a0t
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R R R AR L S LA
$o0 8 AT MR B T HT R @ i F Bl AT sk B
p

~NEFEIFER R L P E ahd I

%5 > 2030 £ § ¢+ E'Li-e)g h
A40%: TH T D

HWRGEP P RO R ER e e FOTIEE > v H Y E
2R B ARRICAT oA R VIR FE R o fpRd 25
asley SRR R S T P o VR A SIS
S G e e 3BWMEETEIBA kBT IA LR IB L
P g ki 242 150 FX o p e b EIEEAHAL
Fo B RARHT R Bt iR §EFETES R
B 4o R RA R T fodn 412 i o

() e 5

U7 GRE PRA T 1 kR L R B A 2

S A EIETSEEY & R A s S ALY £ SRR

=

AP E AR AERR 4 BT X B RT TS pEa ks (BESSS)

b AL HR A EEEE AT 2P At R B
SR AR N S RIS SRR S R R
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# 10 R 55 e

Type Details Battery
Cut off wind turbines from the gnid
Cut-off operation when the frequency adjustment None

capacity 1s small

Svstem output
A > E\ A .wcha.rge Approx.

Fluctuation 20 % of
reduction control output of
WT
Discharge
Wind Power Svystem
Approx.
Constant-output 60 % of
control output of
Discharge wIT

7 4% &k & : Noriko Kawakami, Yukihisa lijima (2012)

PR S LR T AR E A R e U
Wk 2R A s K E MR ﬁk@] d 44 > B T AR (T
BRI E TSR A S N4 hL @R EE 20 A48l BV ik
ﬁ@%%ﬁ?%zi‘é&%% i
Rt R R EERT BN AR
#

6MW/BMWh g ik T 7%

ARGE R A B SAEMALGEN S o I T KRR G
Foppaggpadd > A AP E RN FERIOREF AR

2% Fpr Tz g s <N E R
7 @?J DR Ae kS E_ A & Rk ¢ Rokkasho-Futamata B -
SIMW > 57 34MW chipin T & * o B fi b % Hide 140 3
34 @ 1.5MW ehi 4k ;¢ (DFIG) B 4% & 55 3 22KV ®eimdt 17 2 2MW
AR R 4 WD 6.6KV T ndt o § o 38 (common coupling
point, CCP) & 154KV - % % % CCP mﬁiﬂ dvxs 2 sﬁ-rJ £7 NP2 ¢ P o
RAEHT T G A 2 R b LB R FoF A

Eﬁ?&é§§i$1?’j?ﬁ%Q%MWhﬁﬁ%%$§§°
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154 kV Power Grid
Total Momtoring |

and Control System |
Substation Control Weather Forecast
and System
Protection Panels
154KV
60 MVA
— " NAS Battery System Controller
66KV 2KV WEMS
40 MVA 60 MVA Wind Fam
| ‘ | Management System
PCS PCS PCS
Controller Controller| *"" |Controller
NAS * ]‘ J‘ !'« L l lt
Battery \ \ \ Wind turbine
Battery |G| Batery | Sl Bm’”‘ Gsets Osets  Osets 10sets
Controlles| gy Controller| gy Contrg ller -
- - T -~
INW 17*[5 UMW L3MW x 34 sets = 51 MW

741 &k & : Noriko Kawakami, Yukihisa lijima (2012)

B 14 Rokkasho-Futamata b 527 i &0 & 5L & 4 2 5 )

MBT A NP ¥ v § e Mega-Sola T 3 E (4Bl 15) APV
TREREL FRBRET D26 —d g+ BB TE (9
5OMW) & i % % > PV ik AMW » b 4 @b 42MW » %50 3 7 4
5OMW > 4 iE# s I5MW > H ¢ & 2 50 R 7 e enibt £ 16% 0 40§
AP AAD A 2030 £ ATIE G enE 2 SR 0 Fpt X § PV/R 4
I 2 N i R ik 1| BRI - r)‘%sﬂ‘,ﬁspa?%“ 1 Er R
#ORER s (3|\/|W72hr) KT PV R A gy 0k & L (B 16)

FEA ] EEY 2L PVIR 4 prg R s 4
AR SR gz A (B 16) -

P RSN S SN
LR TR W
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Diesel Plant Gas-turbine
19,000kW 40,000kW 15,000kW WT

22kV system)

F# %k : Noriko Kawakami, Yukihisa lijima (2012)

Bl 15 ¥ + & Mega-Sola 7+ # i st

400
B OO0
& Cm

L O

Oustput oY)

-3 000

“2 000

«3 000
| S R 1310 1322 1y » 1y a0 135 14 0
Tl
3 ValidaBon of the ouputfiucturbon control effect
Measured value)

F# %k : Noriko Kawakami, Yukihisa lijima (2012)

Bl 16PV & iS4 AT 5 chdl 4 0 &
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Frequency Mg
]
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i g P ~ . Ay N e, B4

W B
HAS Buttery Outpet

Tiewlm )
b Vahidyton of the freguend v Muciaton ¢ ontrod effect
Measured vahse)

741 &k & : Noriko Kawakami, Yukihisa lijima (2012)

Bl 17 22 PVIR 4 [ Fi g i fsiehdi 4 2 45 g1 0 &
(I)ET h*BAFETRR

LEBadFTRE
Tw Eeha 4 3R E95 50MW e d A# 7 h—i# F 5

SOMW s i 2 T 48 ~ 4 5 5 1I5MW et 5 i3 7 81 2 8o
F L A2MW ok 4 3 TR kiR RLE L hR 4 g £02010 # 10 ¢
SR TR g § BRI F L AMW S F AR RE

18) - = HAI* p A5 AAd £+ 72009 & R as Bk
RATRRIEFHEEMNEE 2R HE P AR A EE
PERG T RE LG GEER R (RS A 8) A PAR
B TEHRBETA G EONEIL A dle i o Tt o g § Bz

P30 M % 5 AIMW hE § e o
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Bl 18 3 v AP A Lk kg T eaAG 2P

¢ Al E AR THREE D T
Wh BF > SHBARAFOREMELT T 5 (B 19)-
5

AERR Y A AER E A6 A /) B A S & T3 f)o ¥ ot
OTIEAG e AR B S B R oA E R T B e ok
A #FAEGE (PCS) 2 FRB ERF KA~ 232z p (B
20) -

ER
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#w¥ 0 p5BP

B 20 3p#Fa&®E (PCS) 2 %7 4

SRR ENEEAANS P AG L RBPER i
i A2 KANEKA g b i @ 4l c XA S EHRY AT F 0 88
AL 4 (TMEIC) A 5o B2 # 37 7 P A o NaS(Frit 4p)

100 + 3 (B 21) - %3 & e g A%
TV HERE 7 100 B f d ppe: F R E 4
s (B 22)e A AMW thsk iR T2k & ¢ "ﬁ IMW 2 3 4% 3% okt
L (6.6 F &) 4pid > H e 3MW 27 &7 k5L (22kV)
Fid oo ¥ b EE P S AMW ciNaS F 4 4R BT ks> 100 F 3

B 21 % E g 55 AMW eop hge3 A0 NaS (Fnit4ph) T
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#2000 p 5 BP
Bl 22 #4100 B § i fie2 FREA4 B T+ 2 e it

25N P

(D) i B 5 T o sf ] e Bogrk i T 05t R 20k B et 3
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FEENEREOEFZOPIALE BT AL G ]». P E

¢ aﬁ;@‘%ﬂ?‘/é ;‘b%iﬁ_"‘ /ﬂ %7’5]"\) g:ﬁg;]

ik B K Fr Rl 2 B o

B ek 2 - 4ol 23 #7n o KR T gl SREES T
ATk kR kg R (PV) sl e 0 Fs (NaS £
§ ITRINE LA g oW ATk RE R N '—]ﬂ 7 % (

E} LLL ,;};F_t /ﬁ»f"’fﬁz' ‘<’1:\'_"°

SHEPVIREIERED , NaSSERNE
ST, ws
o ****“’#rmw;hwmwﬂww# .
g " PVINSSAR (PVREE) i
s - “W"jﬁ':.:‘ “«mﬂqwﬁ~4ﬂ
2000 ¢ . ey e .
0 = .,:n',_ ol ‘,. de 4 .\,'..
FPVILISERD , SRR | NaSEiS n [
1000 . .
ks [ENasEIRDN ) : [FNasEinion )
oo WS 1930 s i0e0 1oras 10%0 - 55Y

T kR P g BP R BAT 47 > 2014
Bl 23 Bl 5 T codndl Rl g Tyl 7k 6
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(2) S F T4 ol eI T 4 % S kb enrt i
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ESRS T LA ABERFTIEKR

boht rEEE T LT REFARR 18781
Y 9 % 8089 T = ¥

TR D

R e 2010 # 10

#LFE AMW

ETAEE AMW (NaS §# )~100 + 3 (4233 77 )

EPC(K3 ~#pb2 %1 )| A
*

A (%Jéé_ xR A )R (ER) 2 A

(KANEKA 2 )
H»EpEE FZFETWALE k% (TMEIC) 4 &
RS ] Wi 100 B ¥ pUEr SRE 4B TS
TRAFLE SVC( & T+ %S ) SVR(pHTRAFES)

TR KR P g BP R g e 0 2014

T HBRARVYEFTELRTFEREAT
(= )AH g A
1pmg ©

Avigrulp sy (55 ATFSEAXEZ 5 #3% ¢ Jeju Special
Self-Governing Province) » =t g ## L § & = /5 F (B 25) > %o #
1,848 L= 22 » FHE WML ¥ - A §F o KIS R -3 |
TRHE SCHAGED AHEEZ LM TG EY WEiEAa

BPELEIRAPY > LR RE R ME A ERFO NE D A

Sh AN A 4 335 B4 Y o Jeju International Free City Development Center » f§ £ JDC ;
http://chinese.jdcenter.com/main/index.do
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2.3 ¥ g%

AL T L7322 84T 4122 R HRALK A6 f4 1,848
T 285 gL ERAG A (100,003 T 22 ) 1.8% > EATAeH
12,7 12 ,ééﬂﬂ] ~H 3R w4y a5 (1,82031 % 2
) n AT 0 Hd R HH5% o

S

dH @R B EK B2 TS 08 5§ »Ed Ak 29.3% ;
FRi K 8924 TS 2 E 5 ) 483%; # A X 535 T g s g
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Jeju Smart Grid Test-hed

Research Center for New and

"""" Sl IS >
i @f
 DiidBution E/

1
intelligg Dlstrtbu.l\m

/

J. /

{13 Power Transform ' p

7 4% % R - South Korea Smart Grid Revolution: Special Report by Zpryme’s Smart Grid Insights,

Smart Power Grid
Smart Place
Smart Transportation

Smart Electricity Service Inteiligent Distrb
i

July, 2011

Bl 28 AV AT E R RRFS BEE F

PR Center -
KEPCO Expenence Hall

Experience a ‘green life” utiizing
new and renewable energy.

Learn about Koneals smart gnid conceplts
and the Jeju Smart Grid Test Bed.

Expenence eco-friendly services

5K + HHI Smart Grid : - _- with the help of sman home
. re Hall N

appliances and smart meters.

'L;M’&'M

[Sest &t Aaminisiration)
See demonstration and experience

smart ICT based home/CEd energy
MANAGEMENL, New ¢lec. Lervices
including enengy trading, DR, EV and
renewable village.

e B

Juju Special Sef-Goverping Province

See and experience services that
integrate electricity, beoadcasting
and telecommunications

In the test bed area, visitors can see what it's like to ride
and chamge electric vehicles.

T %k : Korea Smart Grid Institute
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(KEPCO) BESS: = = EMS, PCS, STATCOM, BESS
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200KW-h(4C) B ER BT LT
Yy Solar: 100kW
Hyundai Wind: 1.5MW ¥R
£ |Heavy BESS: = = BESS, STATCOM, PCS 3k 3+ ;
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4 1,000kW-h(1C)
POSCO Wind: 1,5MW EARNE G P B I
s [ICTMaxcom |BESS: R TR A R RS
500kW-h(4C) % = BESS, EDLC ESS #*% 3+
" 30kW/150kW-h

F# %k Experience of Jeju smart grid test-bed & National strategy, KPX (2013/12) ;1 # Ix

IEK % 72(2013/12)
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(1) £ 4 5 mds 4 50 % 5

LA R+ TFR AR ER 4 2 ABLTEE SR OT
MoR 4R 4 TEip k suikd KPX(Korea Power Exchange )% CEO
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