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Case 1-10 MW Case 2-1 GW Case 3-100 GW
Cco2[g-C/w] | Cost[H/W] | Cost[MH/W] [co2[g-C/w] | Cost[ /W]
SOG-Si 1779 |44% | 73.9 |19% |23.2 [14% [51.5 |40% | 13.2 |12%
7T/ 98.5 |25% | 94.1 [24% | 409 | 24% | 215 [17% | 19.5 |18%
(RSAR) 52.0 |13% | 62.2 [16% | 32.7 | 19% |17.3 |13% | 17.1 |15%
I 321 | 8% |[111.4 [ 28% | 33.4 | 20% | 9.0 | 7% | 18.4 | 17%
EDa—)L | 929 [23% |111.9 | 29% | 713 | 42% | 46.8 | 36% | 59.6 |54%
((REESTA) | 19.1 | 5% | 506 [13% | 263 | 16% | 82 | 6% | 22.0 [20%
&t 401 |100% | 391 |100% | 169 |100% | 129 |100% | 111 |100%
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PEFC Residential CHP in Japan

Heat recovery and heating unit

PEFC residential CHP systems were released in with 200L hot water tank

20009. ol <=
10,000
9,000 Fuel Cell unit
8,000 -
7,000
6,000 . il
[%}] .
E 5,000 Panasonic Toshiba Fuel Cell systems
4,000
3,000
2 000 Power generation | 0.7 kW
output ~
1,000 P (range 0.25~0.7kW)
0 . . Net AC efficiency | 36%(LHV)
(rated)
FY2009 FY2010 FY2011*
Heat recovery 50%(LHV)
efficiency (rated)
FY2009, 10: Subsidized number by Fuel Cell Association (Japan)
FY2011: “8,000” is subsidy-submitted number, as of June 2011. Price $40,000~ $ 34,000
Subsidy (upper limit) $13,000 @2011
Importance of a secure electric system was recognized 21

after the Great East Japan Eathquake.




SOFCa—Y 12b—YavvATA 10FE Lk

FEEIZ VML

b L FESBEE-7I1IFEHE
BRI R IEE 1 =y Niz<Ti% 935mmx600mmx335mm
BEE+ 91kg
=" REHA ?ﬁ roow
o R =/ ow
REMWE | BHE 45% LA E(LHV)
FEIZVE HEEEIRE | B 40% LA ECLHV)
HEAFI RS ZE R =y Mk
A—F— B e BRI
Nzt iE B 1760mmx740mmx310mm
_ BEE Pi:94kg
. S 08BE AiE:900
| . . BRRE 70C
N WRiBEEN 41.9 kKW (24%)
BUVZERESN 12kW (10,300kcal/h)
BR s BEJ] 17.4kW (15000kcal/h)
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SOFC HAOZEBI-KHHEZNE

AL AT A+ (2007 ~2009)
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(LHV) | e |
B e : N ol
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EIKSOFCD AR . #E B (MHI)

Electricity Generating Part
A

Length:1500mm
Diameter:28mm

Cell-Stack

Electrical Path Cathode

= _— Inter-connector

Electrolyte

Anode
Substrate Tube
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200kW SOFC-MGT #EEHREVATL

(NEDO Project: 2004-2007,MH]I)

-229kW-AC (net) Maximum Output (SOFC204kW-DC*188kW-AC, MGT41kW-AC)
52% (LHV, Net) Generatmg Efficiency at 204kW-AC (net) operating point

Item
SOFC Fuel Heat Input 339.8kW-th
MGT Fuel Heat Input 5.15Kaw—th
SOFC Power Output | 186.8KW-DC |
SOFC Power Output 176.3kW-AC
MGT Power Output 34.8kW-AC
Gross Power Output 211.1kW-AC
Auxiliary Power 7.1kW-AC
Not Power Output .. .. 2040WAC
Electrical Efficiency 52 1%

(Net AC as LHV)

2009 test showed
Heat cycle:4times

No degradation
>6000h

Micro Gas Turbine

/ SOFC Module

500 Power Output :229kW l_[ Efficiency :52% J

o T 400 //\{-.\A

o <

S 2 SOFC Temperature/&‘ d \_‘_‘-

= = 300

5 2

s g- SOFC Current

3 9 200 SQFC Power Qutput

S 3 SOFC Voltage /~—

S &

¢ 5 100 f

3= / /P ){/ MGT Power Output
0 - _isszf(' SR ';iyle‘ P R ‘ffjff‘.

0 10 20 30 40 50 60 70 80
Power Generation Hours [Hr]

90

1000

800
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{ 400

200

0

SOFC Current[A]

Temperature[ °C]

SOFC Voltage[V],

N
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KIFE SOFC M) TILEARE

EVATL(ZZEET)

(TCC)
1200MW class SOFC Combined Cycle System (2020~
e ey (410MW
Steam turbine 250MW
Natural Gas
— T)
(NG)

Exhaust gas SOFC+ GT+ ST
460°C
Heat Recovery

Combined Cycle System Plant
Steam Generator

Heat Balance

KAEEFNE 40%-> 65% (HHV) FKENE - >70% (LHV)
CO2#EHHE 670 > 410g-CO2/kWh

it A4 - >90,000 B

TCC 1.2GWE #1T2.2 X 106t-CO2/y Al Hi#ZE3X bk : 150,000 /kw
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SELEIRF SOFC

KEF (1~10kW)

hE (%) A | EN®EIZL (A/kwh)

B B | ) |mEm @ | A

yol:ulie 40 30 5 19 7 26

15 3k 45 30 10 5 6 11
£51F=E. EFHH (0.1~50MW)

HEEA 50 0 5 25 7 32

533 50 25 10 3 6 9

N REBHE23 FH(/KWh) 28
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1THEH=YUD
AE=S 10 100 1,000
[GWh/y]
S
16 13 10
[H/Wh]
AR MEIFER | maraass, | NELSOSBIRT | gwewont
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RFNEBICHI HHRAE

B (%) Rzt (%)
3. 118 3.11%k 3. 1181 3.11%k
L 57 49 32 43
SPS 62 39 28 47
SFS 45 25 16 69

EHRECTEGRELPORFARBROBRBICHLT

X 72 : Gallup International
BR

Association
(SAE#IM 201138218 —4A108)

R (%) K%t (%) 5 (BHIRLX—BE&TE
Hf%‘%ﬁﬁ{ﬁx

% : BEHE
41 39 (EJEIE%HFH;2011HE9H30E|—10JEJ1E|)
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GHGHEH = (100/5t-CO2eq.)
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EREREENR.CO2 HiHE

- FREFKEE (TWh/HF) e CO,_

TR | ckm/e | BRER
JRFH| KA | KA | BEAEE| & (BAt/5E)

1(R—=X) | 470 | 570 80 60 (1180 11.6 420
........................... 2 | 2/0 | 770 | 80 | 60 |1180] 127 | 9360
........................... 3 | 2/0] 580 | 80 | 70 |1000] 108 | 430
........................... 4 | 150} /00 | 80 | 70 10001 114 | o510
........................... o | 150 ] 570 | 80 | 200 |1000| 129 | 420
........................... 6 | 0,80 ) 8 | /0 |1000| 123 | 620
........................... /1 0} /30 | 80 | 190 [1000] 136 | 940
........................... 6§ | 0] 570 | 80 | 350 1000 155 | 420

9 0 | 260 80 660 |1000| 19.2 210

EiRaAXE(FH/kWh) }
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