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6,619=/day ] |

™ 2005 6,933F/day(17.1%), 2008

9,629%/day(23.5%) 2, A7F oF 39 AL o] Z/18S Hol

20024 20034 2004 2005 2006
T Aae | VE age | VE qae | VE | age | UE | qae | E
(%) (%) (%) (%) (%)
ZA 142,782.9]| 100 [42,918.3] 100 [41,578.0| 100 [40,566.5| 100 |40,658.6| 100
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20074 2008y 20094 20104
T qae | TE e | E qae | V| e | T
(%) (%) (%) (%)
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AZF |8,514.1| 20 |8,739.8| 21 |9,123.0| 22 9,629.9| 24
ANE-g 24,714.4| 58 [25,025.6] 59 [25,418.7| 60 [24,300.7| 59
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E 2.8 E =A228 7] &ZH3E U R A g o] 8- A
oA o] &4
7] & 3
SRERY o5 &= (Geal) ZHA A& (Geal)
Rk e A
A= Al (Geal) 27 EFF | 27 GAHE
TR AL
A 277,016 | 185,226 | 183,953 | 1,273 | 91,790 | 82,175 | 9,615
I =4 271,737 | 230,017 | 230,017 41,720 | 41,720
A=
A 550,177 | 550,177 | 544,071 | 6,106
u}3Z It 530,612 | 386,606 | 385,740 | 866 | 144,006 | 136,419 | 7,587
Gl 180,247 | 103,997 | 103,997 76,250 | 61,070 | 15,180
Ak A} 96,181 | 35,186 | 35,186 60,995 | 54,719 | 6,276
PATS R 256,271 | 146,229 | 146,229 110,042 | 106,788 | 3,254
B A 282,481 | 168,679 | 167,144 | 1,535 | 113,802 | 74,513 | 39,289
. AAAH(EE) | 336,550 | 141,739 | 141,739 194,811 | 194,811
S
AAH(AE) | 294,461 | 15,258 | 15,258 136,203 | 136,203
e X 160,199 | 40,978 | 40,978 119,221 | 21,993 | 97,228
A sIR= R 241,547 | 87,203 | 87,203 77172 | 77,172
S Wt 228,895 | 86,520 | 86,520 142,375 | 49,502 | 92,873
T2 334,682 | 242,143 | 242,143 92,539 | 92,539
A A 339,938 | 221,330 | 221,330 112,906 | 112,906
193,575 | 135,760 | 135,760 57,815 | 56,797 | 1,018
F A
30,839 | 19,563 | 19,563 11,276 | 11,276
126,706 | 16,484 16,484 | 110,222 | 39,573 | 70,649
2214
34,379 | 30,936 | 30,936 3,443 | 3,443
7]
OFAFA] 150,695 | 72,731 | 72,731 29,416 | 29,416
S 117,602 | 99,962 | 99,962 17,640 | 17,640
F A 154,524 | 137,226 | 137,226 17,298 17,298
TFEA 91,638 | 56,816 | 56,816 34,822 | 34,822
o] H A 210,902 | 20,044 20,044 | 190,858 | 180,075 | 10,783
T3 A 43,141 | 29,263 | 29,263 8,932 | 8,932




ILGA]
O] A HLA| 107,824 | 3,115 3,115 | 104,709 | 42,770 | 61,939
I}FA 126,060 | 48,788 | 48,417 371 77,272 | 64,385 | 12,887
T A 95,135 95,135 | 42,025 | 53,110
=y A 126,927 | 104,205 | 104,205 22,722 | 22,722
A 415,324 | 113,641 | 45,487 | 68,154 | 157,869 | 76,115 | 81,754
A8 A=A 237,092 | 62,102 | 42,737 | 19,365 | 43,857 | 35,257 | 8,600
Q AkA] 178,232 | 51,539 | 2,750 | 48,789 | 114,012 | 40,858 | 73,154
_— HFHUA 267,364 | 81,491 | 66,124 | 15,367 | 185,873 | 112,709 | 73,164
g
A A 126,749 | 76,905 | 70,976 | 5,929 | 49,844 | 47,910 | 1,934
B A FA 102,007 399 399 101,608 | 42,092 | 59,516
i A AEA] 31,269 8,588 8,588
i 2.9 A= Y =A22E 7]9 g Ak 3 oolg d3
°]-& A ol&
SRR H o/
sl (Geal) & rf) F " AHA| o] & | BARE T | A H YA A H o] &1 H Al
(Gceal) (Geal) | (Gceal) | (MWh) | (MWh) | (MWh)
(Gceal)
2002 | 3,960,935 |1,325,997| 7,014 |1,787,009| 840,915| 95,612| 92,512| 3,101
2003 | 4,194,365 |1,377,803| 23,681 (1,808,483 984,398 | 99,314|100,091| 2,986
2004 | 4,374,470 |1,498,486| 44,562 |1,747,552/1,086,798|115,244]108,998| 5,774
2005 | 4,814,521 |1,942,039| 40,271 |1,895,132] 937,079|118,555|107,728| 8,303
2006 | 5,101,525 |2,127,283| 44,015 |1,870,609(1,059,618|134,245|124,798| 9,446
2007 | 6,145,335 |2,470,169| 64,924 |2,180,894/1,429,348|195,248 155,754 | 28,641
2008 | 6,196,255 |3,054,750| 51,899 |2,052,483|1,037,124/143,108|122,245| 20,870
2009 | 6,858,783 |3,402,443/118,638|2,164,655|1,173,046/195,172|144,538| 51,235
2010 | 7,520,623 |3,790,579/212,071|2,349,354/1,168,620/224,042|153,475| 63,522
2011 | 7,748,371 |3,858,755/179,27212,439,654/1,270,690/261,971|176,934 | 83,878




CAUAA-E FHE EHE

SR AAe srel £-AARGANA T qUAE AulsE, wehd A

SamAgg 2 J)Fasel wud ouA A¥E % Lk 2% ool

A 35770 stEA e Aol A 2,3829HE/A 9] E4E #2](2007d 7|F)FHA, A
395,121TOE£4 NUAZ Au|st=d], o] & AEHo] 98.6%= XA THE=Z7] 40.1%,

ol¢} & JFFABAAE L SI-E, SHEHA, A1EFT T TES dyA I ¥
g FAAFES HF5 o, 20089 7o g2 FU FEFSHEAEAIAA Y oy
A ABEL 0.8%° =73

AN St AAFAAE(2012)0] W2 ] FFstAg Ao Ay A4
£S5 2020974 30%=E Axdtar, 2030@7M A= 50%7HA] E7HA1 7= AS AANE
X2 3 A+

st uA ARE FAE skl FulelA BEEE PR F2 P
A Aty 425" &8 5l E o8, aga AAjAdu ALt A% Y

ﬂﬂugg‘ NHgE | aizEmaug g
(HE/Y) (kwh) ig};}ﬁgﬂ Zejuy | MEE(%)
Mg et 1,100 | 65,255,612 - - | 2,604,735 - 4.0
M2 M 2,000 | 131,313,110 - - 4,400,000 = 3.4
Mg L] 1,000 | 58,517,076 - - | 2,306,000 - 3.9
HA 42 550 | 24,357,360 - - | 2.276.000 - 9.3
LT Al 680 | 38,756,556 | 559,000 347,000 E - 2.3
77| 25 10 2,644,746 51,500 - - - 1.9
A7 YA 30 2,223,802 5,910 - E - 0.3
#7| M4 300 | 19,932,660 - 177,000 - - 0.9
Zel &5 150 | 11,929,752 146,000 - - - 1.2
=218 70 3,995,498 144,000 - 788,529 - 23.7
Eet FHOH 150 | 17.146,752 - 219,000 - - 1.2
St oppt 63 7,479,264 - 54,000 - - 0.7
7 Ty 60 5,136,264 | 170,000 12,000 - | 2,920 3.5
M 24 150 9,245,374 | 294,000 - - - 3.2
HE HZE 130 2,460,761 - - 690,000 - 28.0
e e et =
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157 Sl 30% =4 _ 50% A
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XHelE 100%0]2(38702), 50%012H(857H4), 20%0144(220742)

(2016~2020)

- O|LX] EZH(2%) -
ENFE(18%) =f| &=

- 85 =gl 21=2(5.4%)
- Oflix] ®ZH(2%) - ENF(4.6%) i

- 231712(16.4%), 275(0.6%) T8 2=
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H=oi=3} 9?_;::5# M |IE FHEAT

= Ega
2985 850 465 214 2140 2,378 231 445 0 6,723
HEE 3.465 725 377 0 60 335 230 5 5,197
£ 7 4,315 1,190 591 2,140 2,438 566 675 5| 11,920

5 As53TF W
LR S -
8| ARA S FH(E/Q)TFHF(E/Y) T FTA 712 E F(ka/kg)
Ak 550 110 2012. 8 3,200
0% | Tee 3T 90 18 2011. 5 3,500
I 169 <94 25 5 2011. 7 3,300
v x3 130 26 2011.12 3,420
A3 50 10 2011.12 2,700
o 399 60 2012.121(2,700~3,100
B 330 66 2012.12| 2,530
A% 20 4 2012.12 5,100
TH | EE3Y 011 1 20 4 9 %12,300~3,500
Hd (T BE) o)Ak 120 24 2012.12 2,300
=gl 30 6 2011. 8 3,400
T4k 150 30 2012.12| 2,500
HX 80 17 2011.12| 3,000
el 1,000 200 2011.123,000~3,300
A | EQkE Y 25+ ' ' ’ ’
wA (=9 glot) 3301 %q 450 130 +9 % 1(2,950~3,960
A4k 30 6 2011.12| 3,000
=i 1,000 200 2013.12(3,000~3,300
A | By 3EHA ’ ' ’ ’
A (Y gR) 280 e T2 200 40 9 % 13,000~3,200
g gl 200 40 9 % 13,000~3,200
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depriciations

i 8%
maintenance cost  18% 299,

6%

wastewater charge
3%

waste disposal

3%

interest
20%

personnel
15%
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100%
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a9y 2.23 =9 Fdoyx] &< Hlnl (Euroheat & Power, 1998)
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¥ 135,000 sq. ft.
$132.7 million
Design 2009

Construction start 2010 g
Completion late 2011 ‘
Occupancy early 2012 J -

13 2.24 NREL9 ESIF(Energy Systems Integration Facility) A&

o AlF7IEe AlaEs} Bl 7)E AaERe] Ve A= A

— NREL9] dloJgHlo]~E AlE-3te] Al2H F3 A WAE 4 Sle 4 2 3l
o =&

— AARAL A3E L3 prototype /NE

— ZAEAL 9 AHS F3)F prototype N

— AA 33 st HeH7}



@D American Natural Gas Foundation

o American Natural Gas Foundation, APGA Research Foundation, Canadian Gas
Association, INGAA Foundation, Natural Gas Supply Association 52 ZZ oA 7|&
HEFA9 Smart Gridell HA7F= FF QdxZ2E X EAA  Smart Energy

Infrastructure® FASIH = A Yol AFEL AS

+ Advanced + Storage
Vehicles

« Buildings + Hydrogen
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= T T Large-scale cogeneration = Electric power
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H power
| High-density demand area, etc.] ! generation Photovoltaic power
rl e, elc | 1 facilities  Electric generation facifities
Photovoltaic Solar heat H power
power collection 1 Yy F
generation facilities 1 g F e
I tacilities Heat conduit Photovoltaic ;/ = Fresg
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i i genes i s 3 telecommunications |
» e Smart Energy Network network

..... control management system

Heat use |

i § = Commercial
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Power Grid
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Hydragen
Exchange
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Y Exchange
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A AR AR v= Ay ARGA s Y Fe/vH
2999 a4 +9 Iu
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7 a2 _ ;(_‘IX .
Az A& o1&+ Fe—Cr RFB A single cell
0 500Wg Fe—Cr RFB = ¢
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AAR ANEH {714 ANBZRE FANE ANS B FAE

34 e 2 57

o T oA A EE AHEH 7S (MSW, Municipal Solid Waste)# S48 2 &4 =g
34 FToAA BAHE F7148 AVIERRH =A] AU gt HEeE EAVEE
(natural gas)E WAsla, 2] X ZFo TAYFHE RAE(SH)L TAoA HQ3
AR E02 AQ&dsts ZAHE

oZA|7IREC B WA EE HIIES A AL st 3 FolA TAHE 2% H7
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=
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714 H71E EF A8 ZYE (Near zero waste plant)
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onto]l u gk kg 1 10 Nm3/ton—BM o] (#H Sl 7], vio] 2o ghE A4k )
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A-ABAIA 45F7] AR (CAES) # 5 #8354

NegF TZ=

i Existing components

| — Electricity fine

e
B
=
4 i
sto
1 ']
Compressed air = Air pipes - T |
g
— Injected gas 5 -
Sewage treatment plant
(Aeration tank)

(a) 71€9 CAES (b) CAES + FxA12H¥ B3}3FH
I3 s 2 54
o Ao A o] F71¢4Z= A (Compressed—Air Energy Storage) 0.8 A& F2] <F
S FH
(A AP =] HEeg 2
o AFAGFTIIE ol &3 AEY FEA2H 7
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7hsete] 3% S (peak load) Al BeobS alg(alul A Bu)sa, WA
o HAY AHFFAAE Fo AUA HE FAA 2 EAS Y,

070% oS AUA A EEE AUA AF HAF HF Fe AUAAF 2 A
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o

H
AUAAFEE Sols oUxe] ADVAS ANA L= F2F/)e 4 @
NIAAS 2ulE Hash 2 AAH SRS

718t AEAE (29S A% dA=z4 5)
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