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Executive Summary

Global warming is a threat to all humankind. In Japan, Green Innovation, based on scientific
discoveries and technological development, is expected to play a major role in solving both global
warming and prolonged economic stagnation. Since 2011, particular emphasis has been placed
on promoting recovery from the Great East Japan Earthquake and ensuring the stable supply and
efficient use of energy.

The Science and Technology Basic Plan (decided by the cabinet in August 2011), calls for the
promotion of Green Innovation and the development of state-of-the art environmental and energy
technologies to transition Japan into a cutting-edge low carbon society that will serve as a model
to the international community.

The Center for Low Carbon Society Strategy (LCS) is an independent administrative institution
of the Japan Science and Technology Agency (JST). Its objective is to promote the application of
science and technology towards the realization of a sustainable, "affluent low carbon society" that
is conducive to the economic and social development of the new Japan.

Our research and achievements over the past two years have been compiled into this report
"Comprehensive Strategies and Scenarios for the Realization of a Low Carbon Society." It
explains the technological development and promotion strategies necessary for making the
transition into a low carbon society and presents an integrated simulation model for evaluating
these strategies. It also introduces social experiments for verifying and promoting the results.

Chapter 1: "Towards the realization of a dynamic and affluent low carbon society."

This chapter presents an overview of the issues that need to be considered in developing a low
carbon society and outlines LCS’s basic policies in contributing towards the realization of a
dynamic and prosperous low carbon society.

In describing the characteristics of a low carbon society, we believe that it is important to
quantitatively define the efficiency, economic and environmental sustainability of low carbon
technologies that will contribute to the development of such a society. In Chapter 2, we present
quantitative technology scenarios developed as a result of quantitatively analyzing the efficiency
and economic and environmental sustainability of low carbon technologies. Before that, in
Chapter 1, we explain our approach to structuralizing these technologies, needed to develop
quantitative technology scenarios.

Since one of the core pillars of Japan’s science and technology policies is to promote Green
Innovation and realize a low carbon society, the final section of Chapter 1 is devoted to promoting
understanding of what Green Innovation is all about. We looked at the five types of innovation in
terms of the Theory of Economic Development - product innovation, process innovation, market
innovation, supply chain innovation and organizational innovation—and examined the prospects of
Green Innovation for mitigating global warming.

Chapter 2: "Technology Development Strategies for Transitioning to a Low Carbon Society."

In this chapter, we begin by clarifying the issues that stand in the way of introducing and
promoting low carbon technologies throughout society. From the wide range of technologies
available, we selected those that, with further research and development, could potentially
overcome such issues, and developed strategies to improve efficiency and lower cost.

The low carbon technologies targeted for our research were solar cells, fuel cells and storage
batteries. To promote further development of such technologies, it is necessary to apply a vertical



approach ranging from the pursuit of theory and atomic level control to commercialization.

In developing quantitative technology scenarios, we broke down and structured the technologies
involved in the creation of, for instance, solar cells, and came up with specific targets and
measures for improving the efficiency and economic sustainability of each component technology
as well as the overall technology itself.

According to our quantitative technology scenarios for solar cells, fuel cells and storage batteries,
by 2030 production cost should fall to 120 yen/W (12 yen/kWh) for solar generation systems, 360
yen/W (5 yen/kWh) for residential fuel cell systems, and 8 yen/Why, for storage batteries. (See
Table 2.8-1)

In order to develop quantitative technology scenarios, it is also necessary to consider the cost of
commercialization. LCS has developed a detailed database of manufacturing costs and efficiency
of production equipment. Chapter 2 includes a description of the Production Equipment Database
and the information infrastructure necessary to use it.

In order to quantitatively analyze the environmental sustainability of low carbon technologies,
we are conducting case studies on possible power generation structures and the resulting CO,
emissions, taking into account the nation's declining reliance on nuclear power generation in the
wake of the Great East Japan Earthquake.

Based on low carbon quantitative technology scenarios, we have also launched a study comparing
the possible output and resulting CO, emissions of a 50% reduction in the reliance on nuclear
power generation to that of a reduction in nuclear power supplemented with LNG and renewable
energy sources.

Chapter 2 ends with our expectations of how ongoing research on new materials and
nanotechnology will play a major role in improving the efficiency, environmental sustainability
and cost performance of low carbon technologies. The development of new materials is essential
for the commercial application of the basic principles of low carbon technology. In addition to
physical properties and performance, emphasis must also be placed on developing materials to
reduce cost. In order to promote research and development into new materials from the perspective
of realizing a low carbon society, we need to collaborate with researchers in this field.

Chapter 3: "Strategies for Disseminating Technologies for Realizing a Low Carbon Society."

The research and development described in Chapter 2, especially with regard to technology,
will help realize two of the five types of Green Innovation-Product innovation and Process
Innovation.

Chapter 3 discusses the three other types of green innovation necessary for promoting the
results of product and process innovation: Market Innovation, Supply Chain Innovation and
Organizational Innovation. We have stated our basic views on the effect that economic policies
such as carbon tax, emissions trading, and feed-in tariffs for renewable energy will have on
promoting the spread of low carbon technologies.

Economic policies for promoting the spread of low carbon technologies must take into account
the possible behavior of consumers in purchasing low carbon technology products. LCS has
conducted surveys and research to help improve the predictability of consumer purchasing
behavior.

For instance, an analysis of measures implemented to promote residential use of solar power
generation systems and the actual increase in installation revealed four factors influencing
consumer behavior: installation cost, available installation subsidies, purchasing price of surplus
electricity under a feed-in tariff, and the generator system’s potential output.

A survey on consumer preferences regarding measures to promote solar power generation also



showed a clear relationship between individual rates of time preference (used to compare the value
of consumption today as opposed to future consumption) and interest in installing a solar power
generation system.

As a result, it has become possible to divide consumers into two groups. While a feed-in tariff
would be effective for one group, installation subsidies would be a more effective way to
encourage the second group to install a solar power generation systems. In other words, we were
able to provide quantitative proof on the positive effect of having several economic policies to
match varied consumer characteristics.

We also conducted a survey on the rationality or bounded rationality of consumers in deciding
whether or not to invest in low carbon technologies, citing, as an example, the installation of solar
power generation systems.

The results indicated that their decision- making is based on bounded rationality. Further research
into their selection behavior will enable better assessment of their acceptability of low carbon
technologies and is crucial in developing social scenarios and strategies.

In order to estimate the fair price for low carbon technologies from various perspectives, we also
conduced a survey of residents in areas where planned power outages were implemented after the
Great East Japan Earthquake.

The results showed that most residents were willing to pay 500 yen to 900 yen/kWh extra to avoid
power outages. It also highlighted the importance of educating consumers on how the cost of low
carbon technologies should be considered in terms of both the benefits gained by contributing
to the realization of a low carbon society and the convenience of avoiding power outages. And
it underlined the need to emphasize the secondary benefits of low carbon technologies when
developing technology dissemination strategies.

Chapter 3 ends with an estimate of the effect that tax incentives, such as tax breaks on the purchase
of next-generation vehicles, would have in helping boost sales of state-of-the-art eco-friendly
vehicles and reducing greenhouse gases, taking into account consumer preference analysis.

Chapter 4: "An Integrated Simulation Model of a Low Carbon Society."

This chapter combines the strategies for developing and disseminating technologies stated in
Chapters 2 & 3 to describe a dynamic and affluent and low carbon society. We must not forget
that policies regarding energy and the transition towards low carbon will have a major effect on
Japan’s economy and way of life.

When introducing low carbon technologies and policies, it is essential to evaluate and verify the
positive effects of such action in boosting prosperity from both a social and economic perspective.
LCS has created an integrated simulation model based on a combination of applied general
equilibrium, power supply structure evaluation, and energy end-use demand models to examine
how the application of low carbon technologies and policies across society will affect energy
supply-demand, total CO, emissions, and the national economy. Any further issues that arise
from this process are fed back to improve the quantitative technology scenarios. By repeating this
feedback process, we aim to present a more concrete and realistic vision of a low carbon society.

Chapter 5: "Social Experiments for Realizing a Low Carbon Society."

This chapter looks at the various social experiments implemented by the LCS, including the
creation of an emergency blackout prevention system; revitalizing rural agriculture and forestry
to promote low carbonization in rural societies; using a training system for plant pathologists;
and designing low carbon, compact city structures. We have also included a scenario for
promoting recovery and reconstruction from the Great East Japan Earthquake that is based on low



carbonization.

This chapter includes a description and status report on each of these experiments.

Further social experimentation is essential if we are to persuade local autonomies to put into
practice the various quantitative technology scenarios and strategies for technology development
and quantitative economic and social scenarios for technology dissemination that we have
developed. Based on the results gleaned from such social experiments, we will start to plan
quantitative technology scenarios for the creation of low carbon city technology systems.

Chapter 6: "Promoting the Spread of Low Carbon Societies."

This chapter describes the strategies for achieving low carbon on a global scale, promoting public
understanding and awareness of low carbonization, and designing social systems for promoting
low carbonization.

To encourage the worldwide realization of low carbon societies, it is essential to develop a global
strategy based on a global perspective on reducing greenhouse gases. The chapter provides
background information on the global trend towards reducing greenhouse gas emissions and the
significance of reducing CO, emissions in developing countries. It also explains the mechanism
for reducing energy-derived CO, emissions through international cooperation and the potential of
reducing CO, emissions by improving coal fired generation efficiency in Asia. In order to make the
transition towards a low carbon society in Japan, it is essential to promote public understanding.
An effective way of doing this is to provide children with an educational experience that makes it
easy for them to understand the importance of making the transition towards a low carbon society.
The chapter cites case studies of innovate approaches towards low carbon education as well as
proposing educational criteria for furthering understanding.

"Applying social system designs and designing methods for promoting the transition towards
a low carbon society." As a global leader in low carbonization, Japan is aiming to set a global
precedent in realizing a low carbon society. This in itself constitutes Japan’s "low carbon society
strategy," since we can define a strategy as "a plan of action based on careful observation of what
is happening in reality that makes maximum use of one’s strengths to distinguish oneself and gain
a lasting advantage over others."

We see a "a lasting advantage" to mean becoming an enduring influence on the world by
generating ideas, technologies and businesses necessary to realize and enhance a low carbon
society, backed up by pioneering consumer behavior, social structure and values.

Based on this approach, we presented the process involved in designing a system to promote the
realization of a low carbon society.

Attached to this report are summaries of projects that provide the basis for our research on social
scenarios for realizing a low carbon society. These include: Solar power generation output per
administrative division in Japan, Development procedure and explanation of a power supply
planning model, Database of case studies on global warming countermeasures, and A classification
of local autonomies according to regional characteristics.

LCS has just embarked on the long and winding road towards realizing a low carbon society. We
hope that this report will provide a basis for discussion and collaboration, helping the world create
a bright and affluent low carbon society.
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LY,

LCS THORED—BIZEZEITSH, K2. 1-2(F. FE1MNORBEEAEZETHKREHLEE PV)
DATLOEENSHETOFRAETCOBRENRZEHLIZEDTHS, 1,000 ~ 2,000 EMHD PV
AETIHGEREREICHL, 200 /N THRSEELTRBAREREL AT LOHKTHER 2,000 EMD5E
ERHD, KBARELRATLDFTLEEIFTTHEL, SHICKRE, B, AVYILTAUIHEN
BERMENRAFEFND, FEAICEWLTH, RESNABARERATLEZRERE LTEA
Lzf&. BEMEERFHEZFAINIEI0EURNTEAICHATE-ERZRIRTESLELD,
S(C, VETOEELZR 5-OMEHREMAT - ITHRE L, RE S % Fud
LT HEARIHOEHORENERE. MZ TPVEMORDEMOREERICHESHEEDILKRE
HEFETEDL, £z AX—FJ VY RADEBAEEZ D L. 2EZIE. VAT LHGPHETIS
I2BWT, RO &S ERBFULEDENHESIN DS,
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2. 1-2 KBEAREVRTLOEFEDNROH

0 EEith . 160N D KEBMEEAL., TNEHTTIVRATLELTEEMEZEAT S L.
10/RST8kM /& (10 Mh DBEMFIA. 2EHBTEA)

OERBHEL IS TA N4 Ty FEHE . EEMOIRIILX—FEENLRALT S ETH
HEMEmML. TAEn. .50 5E / F.300 & / FICHRFEEEMT 5L LT7HA/ & (B
MR < BE{K 200 FH / & . BESBEEEIZ 20kkh, TS5 4 vng T v KEEIEIZ 5kith 188)

OFNDAT— FN\YRIL : AT— NI REHIZK Y, A—%, LIEHE, Y I Y TDE
ATH0 5 /&F - EHhhd, EFEFHE 100 FHEDENICEASNDELT1ETO0.3 kM

Ff-. BEEIZEEG L-EAOTVEIC YICREDERSA VTS5, BYOREEL. EFS

HEIBNHDEHICT D ETHEHMSDERTRA - RITEDFREEEDREDNRIZKEY ., H
+RADHENHZ1E55, BEREDHFTWAIE, PVEEIBTIE16GVEA T, 000 ADEE
EREZDHI0ED 1 FAULOMEERDRIEARAD S, BEEE~NDEERNRLED D
& 10~30 FARBEDOERMEINPEFTE S,

LUEICHRAR-ERFFMTOERTOFEI S OHHT TOFAETELEH-EA - EEM

BlE, #HGRFICE SV EEENLEEM T VA LEMTOERETEER LS - BF T
JAICK->TIBETE S L L BT, FERICAGTHERBELHLHNICHE S, EA - EROPDELF L
DRATLFAOHYA. HOCYABURFTOKAEEEDLSICIRET HH. TANT 1 —
DA/ R=L 3 UADRETHY. LCSHBAS ENERFZLEBEDAETHHIEEZTEH
U, SEMEFIICKYBALSMAIZLTLL,

2.1.3 (BRTEEMOERIZRITT

BERERMIE. HaEE AR PARBLGKEITELTULWEWEHORISEEET ., BRERINE
LTHOEMZRETELL, ERFRMTOUE~DHERLGERZHIET =OICIEZEDEEED L.
ENEBENDIR M RYUTHINEEEMNICETML . ERFERHN/AZIHELETEDLSLTED
2750, BERNGIF VA ERTIIENDETH D,

FZ T, LCS TlE., TEEMEMF VAL ITOVTOMEETOTLNDS, HifiDEEkIzZLS
HERTHONEEMIF )AL, TEEMREE -t 2F V41 OBRFIZEWNT, Eif0o#ES
ERIBELGAVT Y hEHDE, COLSICEENHEMOFTIVAERE - HEATLETIVIC
METHE, SHICEFIHLBONEBRERM T UAITETT 52 T, & U HITRIER
[CEITE SN EBRFBUEDENRZTL %, ZTLT . HEIEMIVATLEZBA -, HhiE, #h.
HREB{HFICANRKELGHEODP T, BREFMZFAL-HEBE LY ERMIZHELZEN
aEs s (K2, 1-3),
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2.2 (BRFREMOBELICED (EENRM ST T OBE

2.2.1 [XCHIC

BERFLAZODERRDE=OHICE, EEEOREEOSVRMTEZEARAAHRERETTEEN
EETHD. TLT, HE2DERFLITFET SERREMOFARICH->TIE, LK zEE
RLGAL, BifTOMRGEZTHEL. BRELGHIRMORBEOAELLOKRNERET HIMTY
TIFEERT IRENSH D, KT T I AIERREMOEREEEMICIRYAL I EITEL-
T, VT IABROBECKEAREZEH O ENTES,

BERFEHMOERIZIE, RMOREBRFOREF - 7 FLALTOHEHENCHBEICEDSET
FEEMGRITHEILZTO CEANEETHD. 2F Y., Biliz#HT 2E<OEREMOEELIC
EOVEMRERERUVEMRARNIDBEE LGS,

LCS TIE. HEDERFEIZHFST S LHAFINLIKGEEMR. BHER. BEHUZLEOIRIL
FEERMEAREL T, TNENORIMEBRT HERRMERWELL L. ThThOMREL
AR MIOWTEMFRHGEBREENEZERT H-ODEFHERET L. TEEMEM ST )T ZBE
ERGH

2.2.2 EENERTIADERTEE

BELSN-EEMMBREBICESE, IR b, MG EDREEFHE LERRRITOREZ
BENICERE LR T A 2BET L, 2. 2-1(2, B FUFOEERIFE. Hifid
FUFEEBET H-OOBECLSIN-ERFREDBERZETT . LGS NEREL TLEHERIMTOEE
EI2& Y., BEFRMGRITREZHE L. Bl T VA TRV LA SER ERITREDERML A
BMTT B ENTREE D, FTY . ERFREMOBELZTL., ERFEIM OB T ERBI
[CHBLTENLZEEBHICEEL, HRREO TN @I IHLLET D, RIT, HER
EBIZBTAHALTOLRAZEELIR MEEDHEZBALANICT 5, BETOERADFHIEIZE
WTIE, BELEN-BERRWERIC, WERBEPOLELEMH - 23X b - TS50 L OFEHRE
AVWTEEMICFHET 5, CZT, BELLIXR b, B REULGEOBEOFMEZITL. &K
MoFr I EBES S,
BEINEEMOFTIFE BFETIL, BHETIVICRBREE, RLAGETEROERICIE
CrHEFBZRALNIT D, . oD IH LERREMFAR I ERFHE LDOERE
oML, RELSNIARAEREEZRHEL. BELSNERERTOMBANET 1 —F
Ny 795, TOHRELT, 0, DHIEZNR. BFENR. BREFA~ADA /37 bg EDOFHE
ZELT, BERFHEDHYAEZEEN T UAITEIESHERT D ENAREE LD,
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i) azxk b 7[:71: 7
] DAk

2010 2020 2030 EERT—I

ﬁ QRF e, B HRMREED
— L OIEEBHE s @

HETOEX (R IGEEDEH

™ O k HEfeEhiz
o CHEREFRLARMRE N .

# # “’."Aj’.*> SRR VRSOOSR 1z i 1 > K11k
1t \___ _BREhemaumETORR FHE_ EREIREDRP
i B2 7B BT S x LT RO AT LG
= BEICTOER-2RMEFFE R TR
5 1
b7 SIEHEE . A O R PO BROBEL WEAH- BiSTOER
f‘; HAEERET

& i PIRIERE R
Hds Ty | i B T T

2.2-1 EFRFMOBELEETENRM T VA OELERIT

20



(1) ERFXTOEEL
@ EREMOBIEL

BREMHOMEN SHADMRE - BKICELIERRMZEE, BEEETL. BELShE
REBRMOMHE LTERL T, ZERRNTOBELOMEHZEZR 2. 2-2(2RY, YEOH
BEGEDERBMENOHGEICESIETOMRBEHZMBHIICBEL, ERRIMESEREMN
[CBEHHEROFEETMI 5, 1. 2HISRE LEHARREDOLAZDRICFIASNE=EFND L S
2. COESGEELSh-EREMZTML. AL - X MER - RIEERED-HDH
REARREITOVWTHRIET D ENTED, Fi-, BESKA-ERBEEIC, HRHEDTO
TRZRE LFMG IR MEEPREZETE~NEERAL TUL,

B R ERBMRUVENICELIERCREOKEL X7

£ S MRESAE DR E . R NTE. BT, |
?El,g [4EEIEIZ DT ﬁlé%,,ﬁji 7:_;5 RS | >10%m
weos s | BRAHOBIEEENLBRORE, S 2T
TR | Lt R mMORE . REREIE 5L
B AR RS %EW&JZF%ﬁjD#Z\ R FE
B mRERICER B
- PR T - T DA 5 1 LA BRIt . 45540 - ) B
PEERREIN o soewtme we
g | SRR REOBELMENES £ <10m
Rt e R e R
MRIEEET - VDI & EawEl L :
B R HERRR  SiE- it \/

M2 2-2 EREMOBELOHEH

@ HETOVRIZHITHERFEMOEE L QX MEEDFHE

AIBEM., MEEh, BEMLE, BEREASICET IR EZHET H-HDICEEINIHEAL
B7OEXERFL, RELTIEETEICONT, S5 Mil, 2RRiK, et o8
EMNSEIE EELET D, REEIRICEWLTIE, MEe. X b, AERBEICEDZRT—ILA Y
PEERETHIELICKY, DX MEEDHFZHALSMNIZL, HEEMEPI R METIZAITIZS
ZOMERFE - HAROEANLGREEEZHET 5,

(2) FEMRIM ST A DRFD-HDEREBDEE

Rt D@ELICEYRLIFREEIC, ERFRMOHEADERLGERERI-OHDEFELT
NEMRE. IR b REMEEEMNIFHETEIMENT IR EHBET 5,

HE. CNETIREL-BERSBICET HERT -2 Z2E(IC, HRAGERREMN - HMmIcdE
ATES& S, IRMEDHIBERFZT — I N—ARUEBOMLHRDRE EHFZIX FOFET
EMRRATOI-ODBEREBERES S,

(3) HifTOBELICEDCHIEIR b ERBEDODT

BifOBELOBRERFEA. ABEHL. BRHEH, EENZFCOVWTITOLARFICLYE
KHICEE T O R ERET 5, HRERE. BREBMET Ao, BET0EX, RMHE IO+
ABREERTH LKLY, FRETRENVDERCLDIR MEREZDERDEEICEH S
CO, HHER DA EIT S,
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® ®WEIRX MDA E

HEIR M, WELHELVUEETENGERINDS (R2.2-1),

HEXBET, HEECHLTEHT IEMHOCEN. BH. IXRAKFICRIBATH D,
EMHEL, BREOHSMEERA L, EMHEOTBEKRICOVTIE., & AEKEERT
AtRIZEFEASTRAERDE S 2, BEOBERICHE S AEEDIEKIC L 2 HSMHEOERRIRE
HEBRHIZMZ TS,

HEETEL. HESEDERICHERL—EICTKETLIERTHY. RiFEABITHDIND,
RIFIHTHERITSERDOBMENE. EFIQEE. BEEER. HEEFZET. THE
BE BWERFERR) (2OVWTIE, TOEREREITE YRDFIHEBLERERIC, ROFIETRKR
=, BRERVEEEZHEA LT THELHL, BBE. EX. fAEFOMMECTEIZEIHS
BICHT RS LEEDH TR, EHOETIHREEL LIz, L, THEERBICEIIHAR
BENTLVELY,

ABICETHERIE. HETHDEGRABZIREORBHEEBEENSHEL., THITE
@ zEEL. BGAflZ4E3RARHE L TEGBAERZER Lz, GETHEORRIME
FAIE LTERZERELZ, ®2. 2- 1 ORBEWICE. HAOEEIX MEREERLE-AKR(E
A M. TERAK) OEM. RFEICETLIFRERRVT1IALELYDAEEEZTT.

*2.2-1 HEO&EIX MERK

B H EHAOR FEHEK & %
A1 % [ EAL x B {iff
A& & JREAGL X B A Hiffi : 12 M/kWh
A% [ BT x B {f Biffi : 1.3 /M
TXEAK JREAL X A B ffi - 30 FH/m’
ERER
B THEREXFREE/EEE FREE: 20%
AB BIRABR < Hl/AEE Biffi - 400 FA/ANEF

@ I®miEME (C0, AR DOFEDAE

REBHEOFHMEICOWLTIE, CO, HIHEREXRET S, EROEEICHFS 0, HHATOEHE
k2. 2-2127T, WAL CO, BHFEEMIZ, h—Ro Ty bTUs bk Ver3” B EAREH
TWBSAITHALOLTERAU b (LCA) T—ER—XFAHW\ =, 70X THEALTC0, #
HEREMGOEET—2%%K2. 2-3[Z7R 7,

F2.2-2 HRHERICETS 00, FHAEFmOREHE

FEH & %
JRA #HEETR JRAF#4 R BT x CO, Bt [ B far
R&ER FR{R IR BLAT % CO, #F Hi JR BE 4L
SRR sk B & x CO, B[R & BiEEE - SUSHMEL. HEE
SLEER R AR ED2f8LLTHEY

%2.2-3 00, BFHREGOEET—4

CO, HE H JR B L
NHEEH 0. 479 kg-G0,/kWh
AT UL RMAESNR 2B | 3. 45 kg-C0,/kg
£ars)—+ 346 kg—C0,/m°
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Q@ HFa

BT, EtFSAIR FOFHIEICKE (EET D, KREITIE, KIFEMTESF 20 £,
PR EM (EARRE YA ER) TIEER 10 F B () FO LA A E M) TEFHR10F (R
MEYA VL% 3,500E) &LTEELT,

2.2.3 EEAR

AI5EM, BREEM, EEMONT, TAETIOEMOBEELICE DWW -EEMNEM T
%2 3FEINL2. 5HICET, HH. 2. 6HICEMNEEHIOMLH. MK, EELLEDOEE
BRBEROT—IR—REZTNEFTATH-HDEREREZHBNT 5,

[>zk]

1) #HEZEAEEREEEGS CFPHIERATEESER, h—RoT7y bJ) Y MHIESTESE
FCO, REEXBREMT—FIN—X (BEHR) ver.3,
http://www. cfp—japan. jp/calculate/verify/data. html
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2.3 EREMBECICEISEENRBTFIAOEE (1) I KIEER

2.3.1 #E KXBETBLOIEIR FOHIRICHAIITT

ABARBEOTHILEERHGERLLEZRFTTEY ., HEAOEMAEEEL 2011 F(Z(X 2060 =8
ATWS, —AT. BEDERIFEAMHME CEEMEERFEZFORKRICEYZZ N TS,
ABAEBOBEAIRX FEMDEBENIR b EBRFARLMBICETHIRS EH=0HICE. KEE
MEDa—IL, TEHLLABGEMAARIILOEEIR FEIRED 100 ~ 150 F /MW A5, 50 A /W EL
TIZKIBIZHIRT 2BELNH S,

ZZTLCS TR ABEMD IR MRIRICRA T - EEMERETETI & & L, LGS TIEFET,
TOERFEHICEYKRGERDOEET O RITHRIBRRIMOBELLEIT o=, KL TEEKE
BENOREMREZLEERE L. EHIWEEIX M EDEREFTEEME. REAH (C0, R HE)
[CEDERIF VA ERRL

ABEREHABRNBOMHTIEL YA VR ALEVR. ARRLTEAHY . FFOMEN LIESR.
R, TELI7ARARE, BRBELRLG D, Fh, BEOCERLEZ2OTLE, K, EF
Fo B, SRABGE, TOREBIMBLHEATHS, LGS TREHFY., REXTRTHIZHERY
DaAVKBEMERRE LT, HETOLRAOIR MEEZFBHALGMNIC LTz, T, BifioFUA
FREL. BiTES - S0FElL - EELICKEDIX MEIBOMREZRIE Lz, ZHERTYIUK
BEMDOEM T A ORETE, KBEEMARLOEEIZX FI0OA /NUTADIR MEIED
AIREMAVRE N, REFTSRAEDREMPEDRIENE VO, 545X MEIBIZEAL TR
HMEICOVWTELERET oz, RIZ, YVAVRIIMA., LEVRGEDEFER LIBH=KIE
BMmEMICEALTHREL, SOR MNICRF-aX boFUFEREL. KEBEEMRICE T D
DTN EFEDT,

2.3.2 2HRVVICKBEROTAEAREICLIAEARERERM ST )T OBEE
SRBV)AVABEMERRE LT, EENSOBEMM EERBEICE D REMRE. F
i, REAR (CO, HEE). METOEXITDONT, KEBHMED 1 —ILOBEREME&RET LT
i L=#ERERY

(1) BifOEELIZEICHEIR FDEH

RV IAVABENES 1 —IILORETOERE, ZRBVUYIVORERBEETIE, 91
NELETHRE, ILEETRE, EV1—ILEEIRICIHFTTHRILE (B2.3-1), ChbDI
BOALRHEED TSV MOED1—ILDEETS U MERL. T3V T EICERDOR LD
HEZE1To71-,
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FRHEETREL. BEOREN S —AVREFRAWNTONUEOMEICHERE IOy
(S0G-Si; Solar Grade Silicon) Z4£EIT HAIRRFETCHEHATHD, COIETHESINS S0G-
SIAEIRAMII1IA/gbHESN, ZDOSED6ENARENDSBDENETH 1=,

DINBETE, CILEHETRE, EDa—LEETRRICBVWTEE 2 —IILEHEEEZ 16W
EL. R2. 3-1ICRLERAFHICEDEETS U FEHRET LIz, AEOHER. KIEEMHE
Ca—)LOEEIRX MIBRTHEMM4AMNERY, BRI TREZZORRIEIEHEED 75%.
RIBEEMN 20%EHE 2Tz, COLSICEMBENEOZENENE V=D, SEEVIVDERE
FHIRT DM, REHNSALGEED 12—/ EHMOBRE/LT ERMHEZHIBT 2H#TO. KEE
HMOEMRILFICKYRBEEL-YDEMBEMETIT2ZENEEN S,

£2.3-1 ZHRVIVIVKEBEEMODEETS D FOREEH
TS5 MRE 16GW/ £
EHEH A 180W/#%
EDa—)LEBRHE 14%
EVa—-IILYA4X 1. 28m?
LS B/ ED1—I
Y TNk 156mm x 156mm % 180 ¢ m
Av3dy hEE 400kg

(2) 3R MERODATREM DEET

RIZ, BILERET., BTt R, TEMHBICE DS REMBTZTL. BifioFUADEES:
o= CCTIRHEERRMZE. RT—ILT Yy THHE (M, Scale Merit), ZTH#sh®EmE (EI;
Efficiency Improvement). #iE#ffiml L (TI; Technology Improvement) [ZH¥ELZFNEFNDZ
R#E# Lz (B2, 3-2), EIETORERT% Case 1 (2000 Z£/k#E), Case 2 (3RTE). Case
BGAXRFE : BMESATMRELEMN) ELTHRHLIE, RTy—ILT7y THETIE. ERHEERE
10MV ~ 100GW D TS5 > b #E&XET L CIHREDILKICHES X MEIBEZEH L TH Y., #BED

B ES A ILEME

400 m CILEMEE
350 | n AN4E
s 40 SM (R —ILT7vTshER) A&
E\: 300 - mXEE
L 50 {ksEnﬁmﬁﬁﬂi)
X !
I 200 -
| E
Jd 150 3 SM
$ I, 36 El
100 - O 27 Tl
50 -
O _
Case 1 (104 8T) Case 2 (34K) Case3 (Ek3k)
TiERE 10MW 1GW 100GW
ECa— LR 12% 16 % 20 %

H2.3-2 ZREEAGEMDIR MHIFEZIRDORAR



KEE, IRROBHELEFMKL TRET LIz, FEETOVRIZEBIT2RAT—ILT7T Yy THRE%E
BEILT-#ER. FE1MWREBEETIEIERBEONKICE S SLE#RO KRB L OCEEARF ONLKIC
K BREIR FEIFSHRAFER S T-, Case 3TIHIOH MNLUTADIR MEIEFMNTEI=A.
KIBEEECK DR MEIFESIRIT/NES L, BEDKRIE (1993~ 95 F) I2HEWTH, FE1GW
BENMRT—LT Y ITHROLEBREEATEY ", SERTOESICEIRERBICESZ HHE
FDHWN, EFETSUMEE 1N EZBARETE. SEOBEMESZSHTHRIELZIR +
BB LN ERnhoTt=,

I5H5aX MEERIZIE., EMHEBOEIRCO AT LR TOEREIE. hOKBELTHFA
VIZBITEREANBREEL S,

(3) EMHBOBIBOYRATLEARTOERRBDRET

2BV A VAGEMDODEMBEONRER 2. 3-3(27F7F, S06-Si [THEDH R MMEIEREKE
HETEMNSEHLTHEY., TOMOMEHIHISHEEEZEAL TS, BEHHEDNDS B, LR
MEE (S0G-Si, T NEETRREMHE. I HUEITEREMEE) NELZLHHTEY. VU
OVHEBEEDHEIBLRENEELLD, £z, EMHEEDREY OEHAIELED 2 —ILEHMOME (£
Da—)LEETRRRMEE) NEHIN., TELHEM THLIREH S ADOMELEMHEELSED
0% E5HTVSRBVEBICET 5, BEOKGENARELN S ADORE=IHAT2005 +>
HETHY., 4100 5 2 DBIERT S ADTHIB ELERTEHBEEANS L, LHAL, SEREMERE
EN10EULIZCHDERAFATEY. KBEMED 2 —ILICHIE LI-REN S REEMNTTEE
E1B, RICASARMGAER LIBEE. ED2—IILEBRHHE10 ~ 2000 ABEMIZTT L, 15
~8M/MMDaR FEIFE S,
KERREESRTLERIZEWTIX, KIFEMDEBDL A TL (BOS: Balance of System) d
TSR ERANTHELI-EZ A, BSIZFEDAR MEIABARKELATLEARDIRX FOFESH
EEHEHTWLWS, BSOaR MZlE. BE. A NN—4, TEEHELAHY. CADIZABEHD
ISRV ETIBICIRET S b, KIBFEMAESERILT 5 EBXAIICBOS DX MMITA
5, LAL, BRIV IVERELI-HRNITHLI—ATEHRL I OEBRDED LR E S
N3 30%ITEDINTEY . KIELEEMEOM LIFEHH, ZO& S BEEITHES BEMERKO.
EDa—LEMAOBIS DEEILGEETH A VICLRFFMLSHEI SR EEH TN,

)L EFo 21— )LERH
R E R#HE

L BETE
B ~—
7%
@1/\%1?5 X/I\ REHTR
AT - Eva—L 24%

RE> —+
51% 14%

H1EM 7%

////////////§§7»E#4%

0 2%

2.3-3 ZE&V)IAVKBEEMDRERMMDIX FAR
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(4) REBEGROFHE

LCS Tlk. AIBEMEEDEMFEAREEE. RUVAERFERRICET MM EDFERE
NoD 00, IBENEHEL T TS, EREVVAVKBEMWEDS 2 —IILEE1MWNDHS—AT
FRBEAFKE R T LOBEIZHE TS CO, HiE=(F 950g-CO,N THY . E#MH (EP21—ILRDV
BOS) #EE®D C0, HEHENHI 68%Z HHB (R2.3-2),

£2.3-2 ZHEVYIAVKBAEBELRATLOBEIZE TS C0, BiHE

g-C0,/W
E## (EPa—)) 460
=% (BOS) 190
A% 290
i 10
&t 950

2.3.3 BREABEHOFEMEEHIFIVA

LCS TIXZHER UMD AU RVIEEMRIZOVTE TS Y FERHELERHIMIZOLTD
B+ UA0iHtZEEREL TS,

H#EgER )oYy, $EEV)aY, BEZDVIVICTELID 7 REEEZMZ 5% (BiER+
FTELIZ7AIYaY), tE&WHR CIS BEREABGEOEETOER : K2. 3-4) IZTHLT,
REBEDE D A—IIEEMEE 1N ETETS bDERETEITo1=, V) RABGEMDEE
JRXMHRZEER2. 3-3IFT, BERZI)AVTIE, ED1—IILEBSNENETURELEINY
JavEEDSBYNEL ., RFEENEHED0H. SHEB)IVERRTDHETY MEET
FFEFERFOHEEIR Moz, Fiz. BER+TEILI 7RI a2TIE, REMDEETEC
Hof=p, &R FOETIIHFLEIZETEEMN T,

(Mo) (Cu,In) (H2Se, H2S)
Ly L] L]
__ | =azEm o CIGs R Ryo7 B
AIR | Zways) P17 2| v [ (o) [

(znO)

L
) . HEEEIE = >
—{ sy | BRERERR || o oy b [F01 L TE |

K2.3-4 CIGSAKBEMDAETOER

%2.3-3 YYa VRKEGEMODIR FARDLEE (B /W)
KIBEHiEE i | mEs 7fﬁ§ix
(B a—ILETHmHHER) (149%) (17%)
(19%)
T UEMER 53 5 29
Ea—)LEME 55 45 40
AR 3 6 5
HiEE 30 34 33
T 3 5 5
&5t 144 142 132
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SR AVKEEM (ED1—ILEHPE 14%) & CIGSHERABEN (EPa1—ILEH
$h#E13%) OOR FAROLLEEZH2. 3-5I127F, JEE - AMBEOZSIERAETHLI—A.
CIGS SEIEABEMTIX., HMMNICED 2 —ILEBHDOIXR FHEL . BHFELEIZKD X MEIFEHA
RiAEh3, #CT.CIGS EEABERICEVTHERNALIZE S X MEIROBRHETo1=7,
EMEICKSCIGS BEEABGEMDIRX FARER2. 3-4(127F, HERKMBLAEORLE, &
SIZAVTLEECLIEDRILEERTDEICEY., EDa—ILBMOIX MEIEGZELS
HBHEOEMNDEEIRX FOERIBRFICAD, CALITDONTHBLRETZEDH TS,

S#. TOMOBERBENOCEAEKGEMDOITELITL. FEABGEMOI R MEFEOR
TFUURIIERBREBEBALOMILTL, T, BOSIZEWTIEHIBMEBICLS#HEEIT-T
WBA, & YFEMTRETEEDH T,

ABEE 2% At 3%

L
R #4 &
15%

ZHESRSI
14%
1449 /W

A%E ES 21— IILEME
3% 57%

RRE\ V21— 8HE
2%

®2.3-5 2Z#EmIJaAr () Le&YR (B) OIX FRROLLE

#2.3-4 CIGSEHEEKRBEMDIR FOAR (B 1 /W)
AIGEMiELE CIGS-1:31R7 CIGS-2:=%hZE | CIGS-T: 4 > T LA
(BEDa—ILEHBINER) (13%) (18%) (30%)

TILEMHE 15 11 13
EDa—ILEHME 59 43 26
R&EE 3 3 2
BiRE 23 16 12
A& 3 2 2
&Et 103 75 55

2.3.4 FLHERE

VY aAVRARBEMDIX RIS EEMRARGEMDOSIRIL ERET L. 2020 . 2030 &£
DREEMDRATLIR S (EVa—)LaX k) 158 /MN (158 /W) . 120 1 /W (50 F /W)
ELEIRBMOFYFEREL: (R2.3-5), §%. ABERRENS VAT LREETD
FETOERICETHIR MEEZFHHRICETIVEL, £EEEORARRUFHR IO LIEAHR.
THAUOEFNORMERIEL T, Fz, BFRLEORFGLICE T ERMAE LML,
MEWLGTAR MRAZED TV FETH D,

%£2.3-5 aARMYFYF (R /W)
2012 &£ 2020 & 2030 &£
EPa—)L 100 75 50
BB AT L (BOS) 150 100 70
AT LENR 250 175 120
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1) WWHE—, NEUR, KEAHEEIZ, B#BP, 2002

2) K. Yamada, T. Inoue, K. Waki, Future Prospects of Photovoltaic Systems for Mitigating
Global Warming, World Engineers’ Convention 2011 in Geneva, 2011.
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2.4 ERFEHWELICESCERNEMNSTUTORE (2)  MEEh

2.4.1 @R MHEBLOERIZAITT

20ME10A, RERATERTRE L TEKRBREYMBMRHER (LT, SOFC £5EEY.) AEAX
THRET SNz, 2010 FIZFBR<BEHARS D FRMAMEM (LT, PEFC £5E7.) HRERICEAMN
BELTHY., BE, RHBREIHEADEZEDOESICRAHIHLEVZ D,

M EMDREEDRIFEICE . BIRORER SOFC DHEBEMRTHI45%THY . —RDOK
NREBHEFFEELCLALITELTIND, Fiz, BHERERR AN LT EVNETRER
BTHHALEVLIEHLBA TS, BHBEBMRINHEBRE LTLANREORBRMELTHLHE
HRRANEZEITH ML, ERFHEORBEDHAL LY. RAXAKBRLORRERERDOENNER
EHGHERICERT 50120, BERICATEXAERDIRE STHANBLEFRARTH S,

LCS TlE. MMEBMDERICEIT T, MHENOREEMRE. REAH (C0, HiHE). EEaX
FRUSHEOHEIRX MEBDATREMEIZOVWTEEMNLGITMMET > TS, MHEBEMIIKRRRE
B. FERAXADORARICEWTEEEEZAT S, LGS TRETHENEM LOBEHOS R
FERMAFIEMD SOFC #xtR & LTz,

AETIE, REASOFC SR TLDEIILFRE EMMARDE =AM . OMBMIEN S EILIERE
[CELSEMDEEILZITL. SOFC DFEEMAE (REMER., HAEE. Fa) (CBT HBEREANIC
DWTHEMR LIz, Tl QEERKIR MHEICH T RMOBELLEEEL THRHETO LR
DAR MIFETVD. ChohbEHSNAEETIR b, HaE, RIFARICE DL T SOFC D
oA ZERRLIZ, ThnlckY, FHIRORER SOFCDFEEIR MI 74 /kih TH S5,
REDEZTVRD 45%H 5 60%IEESEDHETHREIX FEREDEAHE (23 M /kih)
LITFD 20 A /khh [TIERTE S ENah o1,

2.4.2 SOFC O#tfitntk - £IVERET & HEMREDIAR

BHEMORM ST VA ZRRT HITHT-Y . SOFC DEMDBELICE D FHEEITo1=. 18
BIECE T HEER R, WA, EILERET. BN (REDER, HAHEE), Fan, KRB
B (O, HHE) RUBETAEREL, TAODEEHDSEERERBL T, HWELIZED
(AthET21=

(1) #EEL S EILEREICE BT DEEL & REMERED A

SOFC MEEMEEFEEMICETE - FHITS5Z2 T, BB, EMRBERVA VEF—aARI2E%E
BT DM HEOWMEICE DOz )LEREHM D - RISFEDOFHENEETH D, HKFRIGEE
EHR - REEEE, SOFC DRIEBRAIMIZH T 2HEREORICHEZRET IRAFELTEE
ThY., REMRICKELEELE52D, —H., IR LREMERICEELZEZDTELRTF
ND—D2THb5,

FT(E. OMFEHEL S EILVHEREICE S BEMOEEILICEDE, MHEEODO LR L ELE -
EREZOMHEIEOREICHT E20MEERBE LIz, RERASOFC SATLDEBRTHDIRAA Y
9 EFHARMRIES, BIRICEITEIR 2 v DBBEMHOPERVELILOFEETILICE DL
HEMREDOFMZIT o5 A T, BEILOFIH (ARTEHRELZTORRETHSIIAI/OF 21—
T8 (K2.4-1)) RUEKESMOYE (B - EMEME) OREMUREICHT ZREMRFTZ
17U, SOFC MDEBEMLEREBRENDIZODVTEEMICER L=, LLTIZEICEIRNIR NEHA
BECRIFIHZECODVTRIILEERZRRS,

TILEEOREBHRECET ABMERE" P TR OE, EREHE L THEERREE LMD
BRISNDERAHAT0 WORERSOFC R4 vy Z25HEXMR E Lz, EBOERESFNE®
IVEREMER2. 4-112FT, EBIEHEXH" £3EICREL: (R2.4- 28818), <4
JAFa—THELIZOVTIX BE/ILOEREHRENE (EE2.3 mm X1T0.8 mm) [ZREL.
MOEHIZFATEREERC E Lz, . EENLREEEDHMEITI -HICEEILERX S Y
JDER - EEMBRUERBHRIZDVTETILEHEZIT 1=, BITOER . ASFEREDRE v
VEEIFH M kg THoTzo BILEDa—IL, HEHR. BiEM. XAV I T—REQDEELLED
HMER2. 4-2(12FRT, MIBMESTCRAI VIS —RDEELLELAKE L, MEUEIZKBHH
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ESOEBADRNTHS CENTEEIND, =, ETIHENCRBELON-REBIIHNT S
ILBHE OC) RUIRTLHME (AC) [F. ThETh55% (LHVY) R 48% (LHY) TH-1=,

FAE TR 2(y0Fa—7
lmEE BIER
f:ﬁ‘g L MR S WEE
%ﬁgﬁ \\— f;’—;g
PRELE %ﬁ?g
R Bk
mﬂﬁﬁ@: 2)
AB—aR94 PRFHB ST AR
2. 4-1 SOFC BE)LDAZik
#2.4-1 SOFC DR EL
R
PRFLFR Ni-YSZ
EfEE YSZ ((Zr0,) .92 (Y;04) 9 0s)
FfE = GDC (Cey Gy 504 o)
:’E',—?_ﬂﬁ LSCF_GDC (Lao GS ro' 4000‘ zFeO. 303)
’r > 9 —31 * 7 9 LCC (Laol 8Ca0. 20r03)
£EM Steel
%2.4-2 SOFCHEBEH
EHACHA W) 700
DCHAH W) 800
FHHNZE Wom?) 0.19
EENRE (°C) 750
PREFIAE (%) 70
AF—L/h—HRtk 2.5

(1) BHEHE (YS2)

(2) BARHS (Ni)

(3) &£&E# (suUs)

(4) HRZ=T+—JLF (SUS)
(5) RV —2Z (SUS)

(6) BTEAHF (Mullite)

(1) Z0it

2. 4-2 HETHRE SOFC DBHEMHDOES LR
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(2) B X MEICBET 2/ & MR RIZ T L5

SOFC MIEa R MEZERT H=-HIZIE,. SOFC R A v DINBEIZDWNTREET 2L ENH D,
mm1917%&étuwﬁh?r®mﬁﬁ SOFC D&EEIR MEBD L WNEEZEEHYES,
ZTOEEALI DL, TILRETEER - EREMHEYEO TN ETNNENBEICEZ 2FEICOVVTHR
HETo, ABTERBEEZEELILELT, YAV O0F2—TJBEL)L (EE2.3 mEkU0.8
m) [ZDWT, BBENFE—EDOEGE CORBHEAZEDMEITo-&I A, ThENAR
EHREORIEHETHOEDNH1.3E. 1.IFLEABY., BILRTADERFONRIILLEMIEZETHDS
Eghotz, —A. MHYEORERITO—FIE LT, ZRBICOVNTHEIT LIz, BZRIEDOMHE
X, BBMEARAOERFRMEELDOHEENFEIN, ZORBFICEDETELBOIBRERE
E#x. BEFRAINATLSHHEORKI0EICHRE LGS, ARBEEABEEILLAEN 1.2 558
ETHEZENDM 2=, TNODEEMNS. SOFCHOEABEDR L., THbbEILONEEIZ
KBEIR MEIZAIITT, #HBEAROLEEEHKICEIILRGTOEEENAEEMIZREINT-,

2.4.3 FEiOEELIZE D SOFC O+ F
(1) HiTOEELIZEICHEIR FDEH

LD ILERET. MEMEOREFEMICMZ., HETOEXDEHRZEMZ S & T, SOFCHD
2020-2030 EDFKEZRFA-BM LT VA EHLIENTES, T Tl BEHRBIR LT
HIZH 1 2EMDOEEILDBREHERIZE D E SOFC DHEM T AICDO2WTHR B,

R TCREIRERABRHEMRATL (700 W) OBAIZIE3I0 FA/KWDaX KHAMLMNE, EiE
thXEEZJ&3K%TOEﬁ@i@ﬁﬁ%“ﬂﬁi1%ﬁﬁ&UmmEﬁ®37—X§
HREL. REMATO WHEFEFERE SOFCR2 v I DEGEIR b EfTo-EZ A, FREIE
MO%H 41,000 M. 38,000 HDENAT >Nz, 2. 4-4 2. 4-5(2, FhEFAAGE
B SOFC DEMHBEDAREZTO IR MEE (EMAE, AKRE. REERVALGE : HIZE
FEI0FELE 10 FED 25— %188) #2577,

NoDEREZBRFEFRADE. £ERBEOMARUVUSOFCHOENWEEDMLEEET 5 & T,
SOFCHLARATLOAR N (LR GHRBEESD) L. FROEEREZFEE 100 FEICKRELT:
HE, BIKO 105D 1 UTITIEBT A EMNARIGEETHS Z EMNTREINT- (390 AF /kW— 36 /5
/W), 2E, SOFCHURTFLOARME, LA SGRBEOAR M EFTNLDEBRMHEOEE
MNOBEL, FEOHEEBERBEOETIRME, 700 WD R TLDBAETIZEKXF 20 5A
BEEFTERRTESERELT. R2vY., @HRVRERIEOSTENISERE L, K2, 4-
45Y, MEHAX MBI S8 EEREDLEERNALEBRMKEL, EEMRIC K DM O
HEDEROERILEMOERIZLP2BHREOHMBEDERNHEFTE S,

ﬁﬂ*ﬁ?ﬁﬁﬁi
SRR

RUE
~.v

] FHASY—
~.v

| REEX AL LR \ I
‘

ERE -PHEE AR08 EEMI—TAUTR

BEBEBHER-BR | \;ﬁsﬁﬂﬁ:— |28vor—2m8 |
et h
mEEEEEES-EE | \%ﬁmﬂa L L |
et Dt et

BREET-LE RECEY; =yl
F = Bl » -;gé;v;—»
‘ ”F'r"ﬁﬁ*ﬁﬁ* ‘ -%E—f:?z-—»h‘ -REE
- .t
ERERT- | (Renrmr | [revoER |

‘

As—arosatnh | —

2.4-3 HMHEFHRE SOFCDEETOER
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(1) EffE (YS2)
100
(2) PREHE (Ni) s 901 o AEE
= 80 1 NEREE
(3) & (SUS) £ s )
L i R A%
N . K 60
(4) HRZZ=T#A—ILF (SUS) I:IJ 50 - S I oM
ol
% 40
(5) REYYr—R (SUS) «{E\K 30 |
N
(6) BTEAH (Mulite) & 20 1
X 10 -
(7) ZDfth 0 .
FEI0FE HEI100FE

0.03 0.03

K2.4-4 HMAEFEHRE SOFC DIBEMFBD IR FEEER X2.4-5 AFFERE SOFCHI X MMEE

(2) RFEKFEOTH

HETOERIZEITS 00, IHEZREL o= AH, EE 100 5ED 7 —XTIE 210 kg—C0,/
ARy (300 g-CO,/MW) DEMNGELNT=, TORREEKR2. 4-3I12FF . —H. BROREHR
SOFC R T LDFEEIZL 5 00, BEHEIFH2 b ERBEEL o BT, HiERD 0, HHE
ERBROINEZHRTHE, BREOFENELIKREN, LEA2T, COPMHERIZED
&, BEDEDELEIZK S CO, BEHEDEBDEFSNAKRENC ENTEENSD,

x2.4-3 SOFCR% v BER®D CO, HEHE

CO, HEH =
(kg/stack) (g/W)
[ 149 213
A& 57 81
Bl 4 6
&t 210 300

(3) EEMRITS T A DIRTE

REASFC R TLORKENELFKEIX FOHBEER2. 4-4(127F, RITRLUIER.
VAT LEM10E, FRIFEEEL S, 000kh, EHHARDER 130 A /Nn', #EHEEBOERER
0.1 DRTREH CHEL-ERTH D, BH. FEIRXRMEHETEIE, aPzRlL—LavIC
L BERERS GRIK - REME 45% ; EREUNHIE 30%) [TDOWVTHEEL, ERHAEND 3
PD1AREBHEBICHETEERELTHEET o= (HBEDHE : IR 15%—fFE 85%& L
=)o R2. 4-4DFERICTT LS. BROFKESE 45%) TOHREIR ~ (7T4H /kih) (%,
HERBOKRIBEIEKRICE > TEE 23 [ /kh BEETERATETH D, 51T, FEDES
60%LLLETHLEEEZZ LT, BEOEARE (238 /khh) LTFOFEIR ~ (20 H /kih &L
T) I[IEBATIRETH D EADN D, TIE. FEINE 60%D 1 kW #& SOFC A#RE=hTHY ¥,
2030 EDIFEr —RIZBNTHREIE 60 ~ 10%DBEL AL TH SOFC R T LDERIT+4
AIEETH D EHIET B,

%£2.4-4 RBIAR FORBYEEER

FHEMEY | ¥ Xk (H/kWh) AT L3Rk (F/kWh) FEa X+ (MH/kWh)
LHV B 3k T 53k " 3k
45 19 18 55 5.1 74 23
60 16 15 55 5.1 n 20
70 15 14 55 5.1 70 19
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(4) SHROVE - FAROAEMAE

CDES ITHEMOBELDRE NS, SOFC DERILKIZE T TDOEEMA DIRERT BIRRTE
(BFEMHEM LT IA) NRZTL S, SOFCHIR MERBIZEWVWTIF EEREDRT—ILA ) Y
FEHRICREDRLEHNBERALOFTSMRALE LTKRED., SEORIMFAREEDLIREIER
ELTE, SHA - SPRLEEMAMZEILT 2ERMH (BB, BRE. 12— 04%F)
DEFFHEFER, =HAE - EEESREORKEMR LARIE. ELTHSA U LEREETOER
DFEFAVBETHY ., ChoZRFA-BERBELICLIBEEDERMERFRLE (BEBRED
St - HEDRERLIL & ZDHIFHIE) OERICAIT-HAFARISAVLETH 5.

2.4.4 FLHERE

KEEMA SOFC [CDWV\ T, £ERBEDILK, CILRA EMBRARICEAIRBURLEHNBED
MEIZ&E>T, PATLIRMZRKD 105D 1 UTITERT S EMNTH2RIEETH S, 2020
FL2N0FIZHETLP2RERSOFCHOREBHNRRUEBIR FERLEEMYFT U ER2. 4-
5(2F &=, REASOFCIZDONWTIE, SEDERGHAERFAFELEEREDIEKRICE>T, +
DITHEBANARELRIR MIGYEFL, SERE. REROZRFZXRBEEERD SOFCa /N1 >
FHA OOV THERT D FETH D, Fl=. ERFNICEDICHMBOBRIFOFLED Y
AL TALRIZDOVTHIEREEHEMERL TV FETH S,

*2.4-5 SOFCHEMLFrIADELED

& HEDE SAFLAR B HKEIARX L
LHV (F/W) (F3/kWh) (F3/kWh)
2012 45 3900 55 74
2020 55 570 8.2 24
2030 60 360 5.1 20

(3R]

1) M. Suzuki, et al., Development and field test results of residential SOFC CHP system. ECS
Transactions 25, pp. 143-147, 2009.

2) T. Iwamoto, Japan patent, P.2009-87539A, Sept 27, 2007.

3) R. Payne, et al., Generating electricity at 60 % electrical efficiency from [-2 kWe
SOFC products. ECS Transactions 25, pp.231-239, 2009.

GEES

A) LHV (Lower Heat Value) {EfIHENE
PR DIRBREDIRIZHET HKDIKEE CRIA, R[K) IT& > TRIRBDENEL D, HIKIKE
DKDIBE. KOEBRADDZITEWVRREANBFLNDIDT, TODGEESMFEEE (Higher
Heat Value : HHV) &MEUS, IKARADIREEDIZE DPRIEE A B REEE (LHV) EMESR, F
BVNEEZEHT BEEIC, HHV & LHV OBIRIZK > TEDENEL S,
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2.5 EREMBECICEISEENRTFIAOHEE (3) I B

2.5.1 HE .ETHoRSEIX MEERIZHEIFT
EREARICHITIEESHORE L. TICBETREIRILY— (KEBARE. RAXE) RV
RERBEHECENTBEELZE-ES2LT. IRILXF—FRANEREZEHDILICHD, BE
HMIZEPERMEEMZ(EI LD, ENMILESRONA Ty FE, EXEHEE (V) L EARN
KIZEHEWL, M- BEL T ILKFREMO)FOLAFUEMLENREE - ARSI TET,
EXOREREBERER. EARKORTEILDZBR/NIBE > TVEIN, ZOENTHEEAREIRILT—
DER - hKIZHED., TEAEENEIENERTFELPLREENFTBEOREE LTHEFESIATL
S
ZITLCS TIX, BE. BREEEEME L THEASIh, SEIVFELLFALALIHAFTIND
DFOLAAVEMZRNRELTZEOIR MEIRICAIT-EEMHEFETI & E Lz, 9.
AR FOLA A EMOEETOLRADEELLET. X MEERVIRIEER (C0, BEHE)
DitEZFT o1z, HVLWTIAX MEBDAEEMZRIIL. BEfidFVADSI BRI F ) A %FR
TLTzo AREHE, EEIR MEBEREZTOMRZHSHIZL, ZOHEEMS X MERIZHA
(FT-MERRRELFIRET S LIHEENDH D,
NETORFDIER. FE 160hy; Whg : EFEM 1 BDOFRKRESE (BAL:Wh) 2579) O
HEIRXME19E Mhg THY ., ZTOSEREMBEN7EZHH TV, Tz, 2020 FOEED
A MMIBRD S EERELK LB ENERE, EHOSHELEEZRSZ&ITEY 10 Mhy £T
TIFB I EMNTHEET, 2030 ETIHXEMD S 555 MREEICKY 8 Mg FTaX MERET S
ZENShof, LAL, EEMOERICH T TIIEEDEE IR MERABETHY . TDT=
DIZFEIYBIRLF—EETRBRENRICENIE - BEEMEXILH LT AR, &
ETOCRARUVEEDEDNRIENEELTMEREL LD,

2.5.2 BELCFECEIKVFILSMACERLOREIR
(1) BETO0EADEELICEICREIR FOEH

EEHOAX FOFYAERICAIITT, LCS TIXEITEitittk. £ERBERVTOER EEE L
THIEITEY., UFHYLAAVEBHMOEEIR FERD-, AR NEHORKR ET HEMIL.
WEDERTHAEBMICO/NIL FEEY FHL, BBMICERZAVEABGRYFILSFUE
teEL., ZOEMBERMEIEIK 2. 5-1 2RI EEBASTHEA SN, EMMEREEIIRIILT—FE
A 200Whg;/kg (8.6 Why /fE) THDE LTz, BHOE—TIHAEERELE LTIE, 2010 FE@M S
FE 1 Ghhg BOBREENH D, T T ARETHEVHEITOREANDELRSHIGIAKEEEL.
M2 5-2I2RIEETOLRZAL., B—TIHTEE 106Gy ZHES—E LT, #@EaR
FRUVIRIEETR (CO, HEHE) 2KRDf=, BEEES—XITHITHRENREF, TOERALAKT
BABEYMEICH L 10% EHRE LT,

aAX MEHOKR, F£E 106hhg; OFBFE Y F
LA FAEMREIR MIK2. 5-3DE#E
F—RIZRTEIICTTH Mg ERY, EER
ICHDETDERITEEEBHEDS LEMBE.
RABRENTT%E 4%, HEBETED S bHRIEE.
AGEEN15%E3%THY ., EHMHEDEIEH
FEICKEL, EHHEONRIIE2. 5-4 (a)
ISR &S, EBHE. BBHE, Z/L—42.,
ERBENEFNFN53%, 19%., 13%. 11% %5
HTHEY., EBMBDOBEIENKREL, iz, &
BEDS LAEHBEODIEINDONRIIR 2. 5 +/L—4
-4 (b) IZRT &KII2, Bith#sr - REIIE. 2%
FEHEETE, 2T - JLRX - XY v L&,
EBMEEIENZTN TN 3%, 19%. 14%. ]
M%ZELHHTLS, )

IEfH
42%
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BIVEE BHAERNAEE

payros || Eapss | SEFEE || pesr || pesuz || E@zusk |
HWETHE I Eﬂﬁlﬁ I I Ie
Fusim || ! |
I NMPEI4R - 8L—4% || . || BE-xE |
TR ywhzm [P BITE METE |
REHEE | bgitll Rg2x || AEZUR | AERUL |
EHETE

VYA
I8

K2.5-2 YFoLAF EMEETOER

N
o

19M/Whgy 17 /MWhg; 163/ Whg;

1.5
_ 0.5 04 ANGE
5 15 [ 4 3 T, T BBRE
E‘%: 0.7 0.7 0.7 FREE |
S 10 B e
X
;'ié s || S S 13 ’\@Hﬂ%

(BE#EST—X)
0
1 10 100

[$1ﬁ:¢EGWhST]
K2.5-3 4AEHREICEBIIFILAFUOEMREIR FOEE)

Z D1 5%

R E

vy wh, | EABRR
53% AT +HRE-
- A
SRR 43%
19%
IE- SRR -
B A—ZMe
o 3%
(a) EHMHERE (b) BIEHIREDS

2.5-4 HFE10GWhg ) FILAF O EMDRERMHERVRIERBEINS
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(2) &0 R MERORTEEME DR ET

EERE, SENERE, EhEMEEOMDRIZOVTHRFZ1T o1z, £ERBEIZOLTIL.
RELS — R EFULIZEE 16hhg & 100GWhg; DBEIR FEEH L, TOHKEEZR 2. 5-3(27F
Lf-o SEEREICBITHEEIR MK, & 10GWhg D 17 A Mhg IZEER ., & 1 GWhg TIE 19
A /Whg (2. £ 100GWhg TIX 16 F Mhg THo1=. KIZ, BEIEHETIX., EEMRUETE
TOEBMRER EOIBEDREZRAA 0% ETHLETE25—XEREF LI, S5IZE SRR
ETIE, AN FREMNAS T RILF—FEN1.3/E5MALET S (200Whg/kg 5 250Whg/kg) = v
TILREMDT—RERET Lz, ULOESERERERVEMSHELICEY., #EIX MEZ
NEFEN 20%DEREAY  FDFER 17T H Mhg HD 108 Mhg (2. 5-5,2020 5 —R) 1o
fzo B2, EBRAREBMEL S BERFDEBHMEOHEAEHE T, TRILTF—FELE 1.4
ERL3 % (250Whg/kg H 5 350Whg/kg) BEMBRDT—XERETLI-FERSH Mhg &% o1
(B2.5-5, 2030 &5 —R),

20
17 /Whgr 10M/Whgy 8F/Whg;
OSF——F IREE
Z; 15 3 N PR
% 06 . =132
.E_:. \:\:
L 10 L e T P
X 0z . a3 R
n . , R
4 E x
® > T
7.5
53 1 EMHE
0
HAEr—X 20207 —R 20307 —R
IRILF—FEE 200Whg/kg 250Whg/kg 350Whg/kg
REIRE 70% 90% 90%

M2.5-5 SENEALERVIRILF—SBERICESEE 10N, ) FI9LAF2E
MELEI R DR

(3) RIEERO

RIZ, EBEHNORBATRERNT 516, ENEEICEII2EMBERAREES. WEREE
RICET LML EDFERAENDS CO, IHEZEH L2 A, REHS—XTIE 121g-C0,/Whg T
Hot=, CO, HEDAREFE 2. 5-1127R7,

x2.5-1 BREICEITEHEE 1060 ) F o LAF U EMBERD CO, Bt E

CO, & [g-00,/Whg;]
JR 44 %4 73
JotvR/A%& 36
Bl 12
=X 121

2.5.3 BENOORFIFY)F EBMBERE
DFILAF D EMDREIR FEHBERZANT, BEHMOIR MF VA ZERLT, F
f=. TOREANLEBENIR MEBDREIZOVWTIREZE1T o1,
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BBEBMDIR T IFER2. 5-2I127Y, B (2012F) OFEEIRX I, B2, 5-3I(2
TYEE 160 THD 19 Mhy EBE LT, 2020 FORETR ME, EE7—ZH 5 RIEIR
RYELBNSERIEICEIY 10 Mhg E72Y. 2030 F(F, SoRdEMSMERRILEIZEY. BE
2R +A8H Mhg ETEREYT S (B2.5-5),

DFILAFUEMDOEEIR MERTIE, 2. 5-3ITRTEHES—IXTTT1%EHHDEM
HEZVDICTHONEANEETH S, EMMEEBDOAEZL LT, BHIRILF—REDM
£ (GttEElL) AH D, BtDEMEEIE (200Whs/kg M5 2600hg/kg (A E) 12K Y, EMBHE
BICETHEMHEN 20%BERDTHEEHITEMBEZIANL AL Z YT VIZRBT S L
THMHELGDI I ML, EBHOERMHEERTH 53%H 0 6% T THDT S, SoITEM

SR, BEERBOVENBEENDLGIBYEREY A XN BDH &b, RiFE
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HhH, TEEERT—IRN—X] PEREBETHRS SLEHICEEHIREY FMIBSICEET
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BIETINLDEIICERSBICHIET HZEMTE D,
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SEOBEDIANF—SATALICHLT, BFICEDIRILF—FHREBLLETIE, &K
FEICETSENDEDDENEREREL LD EBESNDIGEENEN o=, LHL., FRIZEITF
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EVTVFDEERIVETMIUTDEEY THSD,
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ETCWD, SHITHRBELEFIZOUADERFHREBERLTWTIE, QEODEHEEH:-LT
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Bt LTERENFEREIRZITKVDDEEETHS, LHL, ChoDEREF >V RTLA
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2% PEAICK D TENEAEREL] © OREEFEICRES 5.

@ MEMRAINDEEARVFEERARGARENDEAZNHEH
EERABARKEICOLTIE, FREEHEOHEENELY (HRIRS0.83 : 2008 £T7—4 )
=%, BARZEKICHT HEHMEFROEALRIRBROEFTHBR T HLERELTELET 5,
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RAKA, ARKA, BHKA, BFH. KADHET S, T74H45, g =coal, gas, oil, nucr,
hydro TH%. TNENDERKFEEREZ C(e). BEBFHFTTOREEHNEZ 0@ h d &T5&.
RBENECODVTUTONZI YRAANMGONS, COFE2XNFHR/NTIVAKXTHY . BELR
5, EREMERZEALTH KL,

0(g h,d) <C(g) (1)
%, 0(gh,d) = e DMD(h,d) (2)
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NAAIRAKA | AirkA | 16CC | HRE—E> | GCC
NAFTR 1 1 0 (0] 0]
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