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Executive Summary

Global warming is a threat that must be tackled as a common problem for all humanity.
In May 2016, the Cabinet of Japan approved “The Plan for Global Warming
Countermeasures,” which aims for an 80 % reduction in greenhouse gas emissions by 2050.
This Plan is based on the Paris Agreement adopted at COP21, 2015. Although nations
worldwide have been making steady progress in the fight against global warming, we are
still far from making the transition into a low carbon society.

The Center for Low Carbon Society Strategy (LCS) promotes the application of science
and technology toward the goal of realizing an affluent low carbon society that will also
be conducive to economic and social development, in sustainable ways. LCS is developing
a number of quantitative scenarios for the period 2030 to 2050 to achieve this transition.
These scenarios are based on the results of quantitative backcasting that have enabled us
to identify the technology, economic and social systems needed to make the desired
transition and to clarify the issues that need to be resolved through further R&D. LCS
proposes methodologies to work toward an affluent low carbon society in Japan.

Our research consists of these two categories:

- Quantitative technology scenario research for low carbon technologies contributing to
the transition toward a low carbon society, and

- Quantitative economic and social scenario research for achieving a sustainable low
carbon society that is conducive to economic development.

We outline social systems for a low carbon society conducive to economic development.

In that process, in addition to demonstrating applications for low carbon technologies, we

have taken into consideration the multiple issues facing Japan, including the aging of its

population and the challenges involved in the ongoing recovery and reconstruction from

the 2011 Great East Japan Earthquake.

This report is a summary of our latest research developments in the period 2014 to 2016
and research proposals such as the “Proposal Paper for Policy Making and Governmental
Action toward Low Carbon Societies” that we have presented since the publication of our
previous summary report in 2014 “Toward the Realization of Dynamic and Affluent Low
Carbon Society (Social Scenario 2).” This report summarizes these LCS proposal papers
and provides an overview and update of our research on social scenarios.

The Preface and Chapter 1 “Challenges and Perspectives toward the Realization of a
Dynamic and Affluent Low Carbon Society” present a framework for promoting research
and development of social scenarios, and a roadmap for 2030 to 2050 to allow Japan to
achieve its goal of an 80% reduction in greenhouse gas emissions by 2050. It also
introduces the importance of promoting renewable energy and energy saving and how to
manage the transition to a society that relies primarily on renewable energy. We explain
the importance of developing technologies innovatively for these scenarios based on
backcasting, and also for even greater goals beyond 2050. We emphasize the importance of
creating a social system that will support such technological development in order to make
this transition.

Chapter 2 looks at the progress and research trends in low carbon technologies from the
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perspective of our main focus, Quantitative Technology Systems Research. In order to
achieve an 80% reduction in greenhouse gas emissions by 2050, we need to develop and
promote low carbon technologies at an early stage, so it is important to accelerate the
strategic development of energy technologies. This calls for a multilateral evaluation of
the various technologies that contribute toward a low carbon energy system. We must also
identify the R&D agenda and target periods for critical technologies. In this chapter, we
discuss the design, evaluation, and prospective costs for the following items:

The latest issues regarding solar cells, fuel cells and batteries, which we have been
targeting; renewable energies such as small/medium-scale hydroelectric generation,
geothermal power, and biomass as a means of diversifying energy sources; and CCS (carbon
capture and storage systems) and hydrogen produced from low carbon energy sources, as
components of key energy systems.

This has allowed us to identify issues standing in the way of technological development
and cost reductions, and to propose actions to resolve these issues. We also look at the
significance of material informatics (materials research with data-utilization toward
implementation of low-carbon society), an area of research which has recently become
important for backcasting — the assessing and analyzing of social issues to identify the
necessary component technologies. We conclude this chapter with a look at issues that need
to be considered in developing quantitative technology systems, and case studies we have
presented with affiliated organizations.

Chapter 3 examines the latest developments in introducing and promoting low carbon
technologies and implementing low carbon social systems from the perspective of research
on quantitative economic and social systems. Here, we evaluate the effects of introducing
individual energy technologies and systems on improving the economic and environmental
conditions of society. We also analyze and evaluate the economic and social systems
necessary for the introduction and promotion of low carbon technologies to pave the way
for the demonstration, commercialization and implementation toward low carbon societies.
1. In order to achieve low carbon improvements in the household sector without lowering

the quality of life, we established a research structure for promoting the spread of various
low carbon strategies through social experimentation. Since 2013, in cooperation with
23 local municipalities in the Kanto and Kinki regions, we have been conducting a social
experiment called “visualization of real-time electricity consumption in household”
involving around 230 households. Based on precise analysis of data from this experiment,
we estimated the potential savings achieved by replacing electrical appliances with
energy-efficient models and by energy-efficient behavioral changes. Drawing on insights
from social psychology, we produced an energy-saving advice system to promote
continuous energy-saving behavior. The system is introduced in this chapter, along with
the results of our experiment and research.

2. As a framework for introducing and promoting low carbon technologies and systems
throughout society, we propose a Pay-as-You-Save scheme to allow households to install
energy efficient technology with no up-front costs through a new-type entity we call a
“green power moderator.” We estimate that household electricity consumption could be
reduced by 25-40% just by replacing refrigerators with the latest models. Households
could replace their refrigerators and reduce electricity consumption and CO; emissions
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with no change in household expenses. The savings on their electricity bill would be
used to pay for their new fridges in monthly installments. We explain how the scheme
works, with case studies from other countries.

3. As part of the Center of Innovation (COIl) Program to envision society 10 years from
now, we have deepened our collaboration with the Center for Co-Evolutional Social
Systems (CESS) at Kyushu University. We organized a workshop on this with the
University of Tokyo’s EMS Satellite of CESS. April 2016 saw the start of full-scale
deregulation of the household and small business electricity market in Japan. In order to
achieve stable electric power supply and demand, we need to propose electricity and
energy systems that take into consideration the diversity of energy sources and regional
characteristics. To date, LCS has conducted six workshops, attracting many participants
from government agencies, research institutions and energy-related companies. Typical
themes have been the “International Research Workshop on Policy Design to Induce
Energy Efficiency Improvements within the Household Sector;” “Power Systems and
Role of Hydrogen in Renewable Energy Massive Introduction;” and “Massive
Introduction of Renewable Energy and Innovations in Power Systems after the Paris
Agreement.”

Chapter 4 focuses on how to construct a low carbon social system. Combining our
knowledge from research on quantitative technology systems and economic and social
systems, we evaluate integrated power systems and energy systems using various
technologies. We then summarize our recommendations for achieving innovation in energy
system design and technology. LCS is committed to continued collaboration with affiliated
agencies, companies and local governments to stimulate innovation aimed at realizing a
better society. In developing our Integrated Simulation Model of a Low Carbon Society,
we combined results from our research on quantitative technology and quantitative
economic and social systems to describe an affluent low carbon society. When introducing
low carbon technologies and policies, it is essential to evaluate and verify the positive
effects of such actions in boosting prosperity from both a social and economic perspective.
LCS has created an integrated simulation model based on a combination of the applied
general equilibrium model, the multi-regional power planning model, and the final energy
demand model for households 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 arising from this process we feed back to improve
the quantitative technology scenarios. Continued repetition of this feedback process helps
us present a more concrete and realistic vision of a low carbon society. Also included is
our proposal on how to better promote the transfer of Japan’s strengths in low carbon
technologies in order to contribute toward the mitigation of global climate change.

Chapter 5 discusses the paths toward realizing an affluent low carbon society in 2050.
Fundamental changes can be expected in energy systems, bringing about changes in
industrial structures and technologies, which in turn will lead to innovation. We need to
propose detailed scenarios describing social systems that come from adapting mutual
feedback between quantitative technology system research and quantitative economic and
social system research. In addition to promoting our own research into the component
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technologies needed to allow the evolution of hierarchical structures reflecting new
technological levels, it is imperative that we study future power systems that will be mainly
based on renewable energies. Based on detailed and comprehensive analysis of multiple
factors, we present proposals on how to make the most of Japan’s strengths in innovative
technologies to both tackle problems unique to Japan and at the same time to disseminate
these technologies effectively throughout the world. What are the scientific and
technological challenges? How can Japan gain technology leadership in the both fields of
hardware and software? We identify the target issues for research and describe the changes
that will take place in society. Technologies will undoubtedly change, as will economies
and societies. Our mission is to develop scenarios that will pave the way for such changes.
The results of our research on social scenarios have been compiled into our report, “Social
Scenario 3,” and into individual theme-based LCS proposal papers. These will be actively
shared with affiliated government agencies, universities, companies and local autonomies
as well as the public. In addition to disseminating these results, we intend to further our
collaboration with the other JST programs and other affiliated organizations to promote the
widespread application of our research with the goal of contributing toward the realization
of a low carbon society.
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FHFELE LT, BEaA MR HFRICEBEINS Z & T, BEIRH ELOBA»L L A~
%k7)/hm@mwz B (Frich - KAL) & L CoIEH (SOFC v A7 A TH

wWLIEENEREIC THH 28T) BExbND, B, FEEVATLAZIFHAL
TRGEMAREOHARNEZIRIAL—LOETFERAIETHY, DORKEIIOLH
e L CoFANMEEIND, =L, EHEE O E I iKE 726 SR O R
MNRMETHY, HEBOERFROZEBMTEICOWTIIT A X — B o R0HE o Ff A
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WHEZ LI, AR TR RERROZSHME TOFEMARIBMIFSNDL,

(4) SOFC O KFHE - FRBRVATLADEH BERBEIRLT—ICLEIKFEE

X MRE

HAMRET XL —0&EANKBEBEICERIZED, Rl 3L — 0O
BN EIZ %, BEEMTIX, KEMIZLLI2KEHENEZEZLONLD, LCSIEE
FE(FY2015-PP-03) Tix, MAR (A #Al) SOFC v A7 A LD KFERMEa A Mo
WTHRFZIT> TS, KEMDE OKFEREDNE) £ 80%ICHKET DL, HEM
(AIEA) SOFC 8l = 2 Mz >\ Tid 100 F/W F2 B £ T ORI 0 7] BE M 23 /R 18
ENnb, — ., KFHEIZIIKER O REOMFEHALETH D011, T b %
EELIEVATAITARMIOWT 200 /W RBEETOa X MEBIZARETH 5 &
Ezbhb, ¥, KBEMOBAEORE A M, ERNICBWTHZ Y v KXY
T4 (GR#E 2 A~ 23 H/kWh & 5 Affi) (Z8ZEL2>2& v [12], FFRAYIZIE 10 H
IKWh 725 5 FH/KWh FEEE~DREa A FDOIERBNARETHHZ LN RENT WD,
T, FRKEEARTFHINDI KBEMORFENZETCLIHBAEZRET D L.
REE A PEOHIKWhIZEET S Z EbEEL2bND, LEOBREIZESZ, F
EARET R AL X —DFE 3 2 MMZOWT, 25 F/kWh 225 0 [ /kWh o & P8 T 7k 2%
oA NDOREMK 21T o772, NEDO D — KR~ v FIckS3&, kFEHEa 2 ME
HAE (2030 4E) 4 Y U UIRFEMAK (4.2 /M) & RAKHEZ BRE L L=, KFEfEHE
EKRKFBAT—VvarvEEERVWEEAE, VAT ABBEREZ 100%ET5E, Z0HE
BHEZERTDICEHFEAREZD XL —0DFEITT AL 10 H/KWh L T2 v 27 A3
A NBN 200 /WL FOMESZHEZ M- THLERS DL, —J, KEEMOBKBHR (E
W 12%) #BE LT, VAT L2BEEZ 12%CHELLELE. REEH 0 M
IKWh ZRE L7 ET, AT A3 A2 K 100 H/WRMLERETHDLZ ERRBEIN
oo KEWMERPNKFZLAT —va v ERETDHEARFRE X NI 7.4 HIM) FRJE
DL 7ro7-, £2-1LIZZOFREFLEAZFR-E A MREOEREEZRT., 21 b
Db, BEWMEZRIALX—ORFENEZKEBICER - ITHT 5 AT AT,
S%OBBEOHNBEELE A MIBALETHDI Z ERNbD, BT, [KFERHSE L
KFEAT—varzhife)] ETH56, MELCA 77 a2 MRS EFICEE
2725,

K21 KFAELKFERT—VIVvEECKRBEEIRMNAEDORIREH

KEFZ+ER (BEE+ZEHE) 3.7 M/MJ
Hith - wgE 1.7 M/MJ
KFERTF—2aox 2.0 M/MJ
&t 7.4 M/MJ

*LCSHEIZE DL

32



BEXRFHESERICA T BERIEO-HDREE

TER 28 FE BEWR 2050 F0 MBAZ K SAGERFHE) REOOORELRE

28412 A

G)SHNDRELREE
HARMREZ XLV —ICX M NEBHOREE N ORMEMROBENG . KD
BHRMANTO SOFC DIFH (RXR—RAEJ - HAOELHFHE, LOKEREEICLD
TRAFX I AT L) IZOWVWTHEEZOMERBEOIEEADNLETH D, KK
FTIX, SOFC OX—2XEFR & L ToOEM (s &Te) (X2 ML O M
OWNWT, SROENREFICE > TREMICK LT AR RSN, —FH., &
ARET IV —ORFEHEZRIRE LEAKRLIBILICIIAKFZFRET o 2D FE
BlZoWTlE, SBOKEEOENEHLE a2 A MIBALETHDL Z ENREINT,
I DERAKIC, EEANSOFC VAT LAOHMBEBER L E L O,
1) BERE2EZE LZV AT AERE - 22 MEBO B EE O R
2) VAT LAOEREICET & ESOERSR (ZEM  REa 2 b oK. B#Em
by KRB BFEORBELATLELTCOERIIMA, A~— 7V v FHN
DR—Z2EJE L TOEBRE - L D51EH)
3) KERE - M I 0228 AT ADIEMH & HE (BMmoMEbe - Ak
EREBED 3 2 KR
b, 5%0OEMEFOEEICI LN, KB - ROEOFERMEZ X LE— L
SOFC vV AT LA DIANAETHD Z ENREB I N,

RN

[1] B AREH T¥2(2015)Topics: 20144F & E & H AR E LIS &8 > A 7 A i fif & #E 5
JA W, E20154°6H 5 777: 68-71,
https://jema-net.or.jp/Japanese/res/fuel/images/chousakekka.pdf.

[2] LCS#ZEZE & (FY2013-PP-04), #HifiBH % im [[E MW BRI ER > 2T & — %
FHEMOEEICE S EEMEM T VA LERT - Hife—F~ > 7 — ],
2014434 .

[3] LCS#EZE#H (FY2014-PP-05), £ Al MR B KB LW IE KB > 2 T A
(Vol.2)—H - KRAUKESOFCHLIE = X 31 Al & LT BA F8 5 — 1. 20154E3 4 .

[4] K. Tomida, N. Hisatome, T. Kabata, H. Tsukuda, and Y. Yamazaki, “Structural
modification of segmentedin-series tubular SOFCs using performance simulation and
the effect of (Sm, Ce)O;, cathode interlayer on the generation characteristics under
pressurization”, Electrochemistry, 77 (10) 865-875 (2009).

[5] Bt A AAlik% (K B fFEERE « L R) |
http://eee.tokyo-gas.co.jp/ryokin/about/list/r-oguchi.html.

[6] MEWEXRE REHFHLEL (2015471 ) .,
http://www.meti.go.jp/press/2015/07/20150716004/20150716004_2.pdf.

[7] 12 Insights on Germany's Energiewende (20134-2H ),
http://www.agora-energiewende.de/fileadmin/Projekte/2012/12-
Thesen/Agora_12_Insights_on_Germanys_Energiewende_web.pdf.

[8] LCS#ZE% & (FY2013-PP-02), #ifiBH %M [ KEGIEHE S 2 7T & — EHR N O
EARIZE S BB T U A LR - v — K~ v 7 — ], 201343/ .

[9] LCS#E % E(FY2014-PP-03). HifliBIRM [ KB LR E S 2T L (Vol.2)— E &Y
Bifiv T VA EEHLEREE YY) 2 R KBEMORFEEFEM — . 201443
.

[10] LCSE X E(FY2014-PP-04), BT Hm TZEM > 27 4 (Vol.2)— & & BTk
WEEHWEEBERO a2 PRE LN RESE — . 2014431
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[11] B — TEEKFBOBMEIC LN DDL I AN X ALF =] KEZXLF
— A7 5 34(4) 24-30 (2009).

[12] J. Chase, “Breakthroughs in Solar Powers”, Bloomberg New Energy Finance
(BNEF)”, March 2012,
http://about.bnef.com/summit/content/uploads/sites/3/2013/11/BNEF_2012_03_19
University_Solar_Power.pdf.

223 BERESFREMEHLAFASMEOEHK L RE
[LCS#EZEEE T : FY2015-PP-04] ©
BEE AR EMSEICEAMES N TV D ERE S TR ITIKIEEE T b
TIFRESREOH RITH DL OO, @il A4 % o> PRSI E 5%
ERHbD, aXAMNLEROmMTOLRERBFEND D, ZOREZMKT H-DIT,
At CHMEB CMECHIB 7T AL T oo RORBEBMES L SR THRIEL 2
EEBIV—AR (I—AKRrT78aA) REZER—T IR R EORANRER ST
W%, LCS ##EE(FY2015-PP-04)Tlix, T b DORFBRME A2 h & L7 HRM 72
Moeo@EmMEZRA LML, TNETNOMBOKBSCHREL E O, HEMREO FM
PExERL T2,

(D) EREHEOHARHARDE R

BEFEMOKa X~ - EHFmiLicmi T, AE&ICRODEWVEEERTRME L ZE
WEETL2HMBOBRBERIMLERATRTH O B2 2B ZE STV DM,
RFORMMIIFT 2B LNETRNEEZLNTEY ., B EMRIK CITIE
WIZEMERNER W2 BREEmOBMAE E LTISHT I Z EEEZZ 0o T,
LorL, MFEOMETIE, BEZEARETLLII—F T A[1]RIXEFRE N—7
=R F ) Fa—TRNEWHBEEEZFEEDLABE IS THDL EHRE I TV D[3],
— T, @RXERMILY N EE R &%E %23 5 M-C-N (M:Fe,Co) % it [4]<° Ta-
CNO filt B [5] b m WIEEZ FF o2 NN TS, EETIE, INHLDORFEN—
ZAOMBICER L, EMEY A PORBEIZE-T, 1) A XAV 7 ) —RF\ERMEL 2)
FBEEERIREFBAEMBICKAI L THRFLE, ZRZEND X A T OMBLIZ I VTR
FH b DEFE 2-2 & F 2-3125-7T,

6) AT H Tit. LCS 424 E(FY2015-PP-04)% .0 IC @i+ %, LCS MEEEFE L IC OV TITERE
v g
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K22 AEANT)—RERMEDHFREH

i R AE it PEHET
N doped Single walled | SiO, fif#, CVD & Tty - T Ef=EE (B ERR)
CNT (CHgHxNH.=2:2:1) EFRSEHE 36at%” Onset EFE ~0.5V vs. Ag/AgCI (~0.7 V
NSWCNT (E#& ~ 2.5nm) Pyridinic-N (83%), vs. RHE)
K (7] Pymolic-N (17%) 4 EFRIG
Arannealed defect | MWCNT o) % & 1= R i i & % 4 | Fe after CV (0.0027 at%) " | EHFEE (Bt B H)
MWCNT Btk FEHEBEZDTME | CoafterCV (%L ) Onset B[E ~0.743 V vs. RHE
(900°C , Ar) ERSHE - GL 2EFRG
Arg00-defect MWCNT < SEEFER (ALIEE =1.85 mg/em?) >
(B ~ 15nm) oCcV* *~0.74V,
Xk [6] BAH DR : ~110 mWiem®
N doped CNTs FIEFTFUTL—HBTANSE | 7Y . T BSR4 (EE i BAR)
K1) 7 —O#5 (850°C , Ar) FEESHE  84at%” PMVI D #A5 fEEUH
Pyridinic-N(62%) Onset EBE~ 0455V vs. Ag/AgCI
Graphitic-N(33%) (~0.66 V vs. RHE)
3k [8] Pyrrolic-N(5%)
N-doped ordered YYhFoTL—RzEITS,. NS | Tt : 78 BB (7 I)Lh ) EEBRRK)
Mesoporous graphitic | # % & & (PDI, perylenetetracarboxyl | EE24E : 23at%"’ PDI annealed at 900 °C , Onset £
array diimide) M#\43#% (600, 750, 900°C ) | Graphitic-N (70.9%) -0.13 V vs. AQ/AQCI (~0.84 V vs, RHE)
ik [9] Pyridinic-N (28.1%) 4 BFRIG
N doped graphene |Cu LITN &HFEKEMHL V- CVD | THiY : 78 EE=ERE (7L h ) EERER)
IZ& U1 (400-600°C , BER : A+ | ERSHE: LYvg'h £ Onset BE~ -0.3V vs.
Pyridine or Julolidine) Pyridine-NG: 2.7 at%"' Ag/AgCI (~0.67 V vs. RHE)
Ar+Pyridine — Pyridinic-N (90%) Julodinine-NG: 2.3 at%*" Pyridinic-N = > 4 BF R
itk [10] | Ar+Julolidine — Graphitic-N(80%) Graphitic-N = > 2 EF Rt

* ' at% ; atomic% .

*2CV; CVEIE (Cycle voltanametry)
* % OCV; Open Circuit Voltage (BiRGEEE 5)

TIZT, BT REZ L. A XN T Y — R R M kA R A R R
EFNTWVARLLTH, R PNBASHTWAAREERNS D, £/, F2-21I0BWT,
LCS #£ X #E(FY2015-PP-04) DI EHZE DM I/ NV — T I LD KMaxFFOMI —R T
J F a2 —7 (CNT) fiiL[6]LIAMTAETER R—7 BRI N TEY, KIbblFEA L
AEFRIGTHDIDERESN TS,
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Rk 28 FE BER
ERL28E12 A

2050 £ THAS K EMLGEERFHE] RRO-ODRELRE

x2-3 FOEER/RFAESMEDHEH

#H EMAE i T REET
CNT/Graphene | =& CNT (double walled CNT) ZfL\ | Fe before wash (0.24 at%) | E#zE#E BEIE& 7 LA BT
complexes TEREZEBIET D2 LICE>THER |Fe after wash (0.03 at%) Onset BT (Bit%) ~ 0.89 V vs. RHE
(BE#HI - KMnO,/H,SO,, 65°C) EXSHE 53at% Onset BE (FLAHY1E) ~1.05V vs. RHE
3R [3] 4 BFRE
Vertically aligned [EFEBEAR (ArH:NH,) (28113 FHi - 78 EEESE @EiEaT7ILA Y HERT)
CNT Fe(ll)Phthalocyanine M 84> #% EXREHE 29at% Onset BE (Bf%): ~ 0.8V vs. RHE
(800-1000°C ) Pyridinic-N (45%) Onset BIE (7L i) ~10V vs. RHE
1R : Quartz glass plate Pyrrolic-N (15%) 4 BFRE
VACNT (E#~ 20 nm) Graphitic-N (21%) <SEBHER (ALY E =0.16 mg/cm’) >
Pyridine oxide-NO (19%) | OCV ~ 0.85V, B A HWE : 320 Wig
XAk [11[12) (~50 mW/cm?)
PANI-M-C #53#2 (polyaniline + carbonblack | &MEHE : Feand Co (& | BiEEHLAE @ITERR)
+&MIE (FeCl, or Co(NO,)+6H,0)) | FHA) (s fgik. BIZK 5 | Onset BE~ 0.93 V vs. RHE
N, BE%, 400-1000°C EROESRMTHNE) 4 BFRIE
B¥EsHE: TH <REEH (MILE =4 mglem®) >
3ZRR [4] OCV~095V, Bk H ABE : 550 mW/em?
F2 oz h—iR | B4R (furan 5 + RS 2WMEEE  Feand Co(E | @iEEELHTE EBEERD
(h—aR»FO4) |(acetylacetonates & phthalocyanines | 8 ) CoP1000 (pyrolized in 1000°C )
based)) 600-1000°C EXRSHE 08at% Onset B (Bf%) ~ 0.8V vs. RHE
Pyridinic-N (25%) <REH (MILE= 3.8 mg/cm’) >
Pyrrolic-N (44%) OCV~ 078V, BAH HEHE 210 mW/em®
Graphitic-N (24%)
Xk [1] Pyridine oxide-NO (7%)
Ta-CNO (1)Ta,.CN (Tantalum carbonitride) Z1%5E | EMEH R : (1) Ta: 50.1 at% | EIEEE ( EIEERRE )
(Ta,O,+carbon black) N, RES. (2) 788 Onset BE~ 0.9V vs. RHE
1600°C ZESHE (1)245at% (0
(2)Ta.CN % 1000 °C . ~ 0.7 at%) (2) F88
N,H,:0, (97.5:2:05) BESHFT |TaCNO OEBREA K EICH
7=—IL BEhTHY., REITXMG
AT AERLRETFLER
3k [5] BzhTl 5.

Q) RMaZERHFDMA—AR>F/ Fa—7T (CNT) fEDAH =X L& ORR(BERETT

=5 E

BEtEMSC& R - 2B E GO FETNRET XX —FH DD CNT OMAEO
Rz RN T 5 RK2EOBIERITLI TV D, CNT H K IEEE#E ¢ KKk (ORR)IC

AEETH D

LEZBEN DN,

BEFN—PUTORELEERE -

# D IRTE

£ R

A E WD ORRIEMEAZ b3 Z L M/R S vz, LCS #2E E (FY2015-PP-04) D £ 22 5

SN =S AV R AR AV IE 7/

BEE&BRIET TRIERERSERz G 00, Ml

CNT

DHI» 572 5% ORR B O MMk 2 R Lz, T2 T, 7/ F 2 —7 OHpEE
NH LT TRGA—ADBER SN D,

fham & LT, KaZ R oM CNT filt 4t |2
AENLT Y —DfEO R TERE RN—772 LT,
#wE (0.74VVs.RHE) 2" 6 i17-, R#i¥ 7 ORR IZ
REFEFHERELE T HMHEO KA —/VFOEIR CO BEE G
INNEW ORR EHOEZ LN LI TH S

TiEdH 57,
Y &V Onset 7
THZE95 %

HEOBRENNNAHBOREE 726 L.
CHRELTWD, KWFFEIEMEe —R o RXR—20ftOFRFH %28 L T,

72 <

BUWTiE,

BIEMOFEH~DEZH L &E X TV 5H[6].

COEF=EF:: ¥ 1087 E:A:E:20)
B TITEHILL_VETIZ
TWhRW, 22 C BEEMELZERZLELETEZLND
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RFERMBIZB WD T RIEEYT A FRFEEL TWDLEEZLNDIN, BiEES

MAEZ ZBET 2103 NECOREZERMETCHELNZFKEZEIC, T O

BEOBELECHESZB L, A V=X L0MALBRERRICLEDIEHFELILETH
AN

O FBEO @mISHEALOH T, BERBEICH D, A D= XLOMHO DI ITEE A
G E R ORBMBOBELZ RS EILERDH Y, BILLEEN—7 (X
2-10 M) Y, REXRMDOIER A B =X LD & FHHEFEFEORENE
HCThHD,

Q@R 7p 2 Al % b« FEAM T 5 72D, MR EMIC X 5 AL IE oo KOG i O B E 72
EOBXALFZTFMEEZ LVELT D ENEETH D,

@0 LT, fikfiExE AW RERE, MAMEOFFEARATRTH D,

crr

Pyridinic-N Pyrrolic-N Graphitic-N

2-10 REDIZHA NDHEE

LRGN

[1] J. Ozaki, S. Tanifuji, A. Furuichi, and K. Yabutsuka, “Enhancement of oxygen
reduction activity of nanoshell carbons by introducing nitrogen atoms from metal
phthalocyanines,” Electrochimica Acta, vol.55, no.6, pp.1864-1871, 2010.
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2011.
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LEMBEMFILFE R VX —BBICB T2 EEREH 2HEHMKLE LT, £ Fm
PHEEVWELNREET-TND, EXHBELRSOKRBERABHEORIER., H D50
IR RESCENBEEOL IR, BN RKREAHANEDRIALX—0E HFHEE
FELTOEEEIFIZHE> TS, L2rL, L@ERELICHIZ>T—BoM
BRHEEa X MEBABETH D, L 0EEANREMNBIE & IR XD DI2iE,
B L RO a A NE, BN EEEIRHEB EOMGREZEE{L L, M2
BERD D,

LCS TIHINETICBRDOY F AL A EMERG L L®Ea X NE2FHEL,
A MEBOTD, HIFMICRF L EENEI TV A2 BEL CEz, FEM
VAT AICET AT LCS HEEE[L] CERk 26 453 H) ik, FEm o ®E TR 2
AN 53 AT L 728 B VBLIR (GR : LiCoO2 IE MR b /B $h A MBAS | = R /L & — %5 & : 200Whst/kg.
AEPERAL : IGWhly, LTHEINER : 66%) OFEMBE 2 2 2% 17.6 [ /Whst (Whst: %
T 1 [ O FE fEE A & (B AL :Wh), ST:Storage) TH D5 Z L & L., £7-AEEREO L
K, WHELHE, GoRXALFXF—FEICL2HE X FE2RE LT,

LCS 2 R E[1ICHht & . LCS L FE(FY2015-PP-02)Tld., A BEBENFETE S

) RIEE T, LCS #2842 # (FY2014-PP-04) % (8 LCS #24 # (FY2015-PP-02) % D IC 39 5 .
LCSEEEFEZFIZOVWTITERE SR,
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MBI ARV F AL AU BMICONTEEBICHRF L, &R ENEIT L
D 2fEDOFME (B FULAREMIEME) WRICKREENBITLY 5/ L
DODFHME (VU arRAMEDE) 2HOEEREBEYF VAL L EBMIZOND
T, 7reARGIcESE®-EaAMNE2RBE LA, £/, EXBHHEHOEME L
T.2030 FF 1T 7T00Wh/kg LA E D =RV F—EE O H 5 H BB KD 51TV 5 23 [2].
BEFERLY F 7 A A BEMIL, FEFRMAICEL TS, LCS L E(FY2015-PP-02)
T, KR ZREMOT THG T RV X —FERKES L RD) FULERE RO
PERER OV 2 Mz WTHRAE LTz,

QL) ERELEVEZRAVEFRY)FOLAFAOEMOOR N AELRXEE
LCS $2 22 (FY2014-PP-04) TlX. LCSf2 = E[1] (Epk 26 -3 A) Dfic#h & L T,

RMEOHB EMIEME (BY FULR) EHHAAREDE (V) k) A

Abt, MEA (18650 M) ZxtG4 Lt LT, T OMEE &l a 2 b & @ &I
L7z, BILV F U LREMEME LSV a L RAMEDEORMAICLY, #Ea X
& Bl o 17.6 [ /Whst 72 5. 2030 4 (5% : Co-doped Li:O [EARFF/SIO B BAS
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BRI O EMEREAE N ERALOREEE L /o> TWD, BATOEMIEIIEELEICHZ S
NTHMLTLEITLLD, BB EMRBERORABIMLETCHL, £/, BZRILF
—FEEADZD, BBOBEBEENLETH LN, XA X —EREOEBM O
BB METH D,

DK =2 A Moo, WiET e 2AOHEMES (ER ERE) PLETH D,

F/Whg,
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Q@QARE DY F U LZE[EMORE 3 2 ME B E T DD il o R R R
WEWIZHD, UVF U LA BRI 16FRESMHTHL, =22 MIBOLLD
Wi, RS TR R MO RN LETH D,

@B ELF D LRI T TR, ZOEEBY AT LORWNRE O 72D O JH 1
e ORELBLETDH D,

RN

[1] LCS#EZE #H(FY2013-PP-03), HINB M & EM > A 7 LA —ER I oM
WCHRSSERERMBIN T U A RS - Hiffn — M~ > 7 )0 Fali2643)] .

[2] NEDO W EM T % v — K~ » 72013 (Battery RM2013), 5717 Bk A #r
TRV F — - PEFERAINR G B JE B AE (NEDO), Rk 254F8 A4 .

[3] Xianwei Guo, Pan Liu, Jiuhui Han, Yoshikazu Ito, Akihiko Hirata, Takashi Fujita,
and Mingwei Chen, “3D Nanoporous Nitrogen-Doped Graphene with Encapsulated
RuO2 Nanoparticles for Li-O2 Batteries”, Advanced Materials, 27(40), 2015,
p.6137-6143.
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FEH DT/ EETH Y | Fl 21X 200kvviir“a>%%ﬁ%0>%§ 5 AT T, BLAK o 8 R il
23 40 FI/KWh Riit: & 720 . TR O-HI2iE 13 RE I :xkaﬁféﬁﬁxgw
L, Bk 1$ﬁ%§1+1$%}:i7k1$% KRBTS0, 2 2 5 s &
EANN 9:75%\ W L ERE EBEICEI IR N URBECTE D, E TR
PBEOE Y A D WTE & OTZHI LCS L E[2]TIEL, KHE, BEKEOEKQHR L
FHEIZOWT, MBIEEO SN OEENIZLY I3REICTESAEEELRLT,
LCS 2 £ & (FY2014-PP-06) Tl LR LHE (ZxF L T, ®100m LL F D F #h¥% 72 THEH
AIRE CLl 72 FRPM E OB A2 C@EU R BZME2EHT 5, KO, Q&EICELY —f%
DHARTHEFEEHMEZBBHA TS, LWVWIaX AT HFEZRAL, @R ILEES
WEHAE L, TOE, EERMAEBAEDO 1S3 EE D 15 F/kWh DL FIZ T& 72,

T, BEAOFAEMEICE O TIE, &AM HAE 60%E —E & L T2EOFEMIE
EENDEN 4TTWh ERE STV D8, FEEFEAM 15 H/KWh L FO&MED F T,
RREHKEZZ L, KM EE T Z LT, BMEAHFIZEEHN 40%I2 TR 5

8) A1 H CTit. LCS 2K E(FY2014-PP-06)% .0 IC @i+ %5, LCS MEEEFE L ICHONTITERE
v g
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TYERICHIT-I—EEZIT O,

2 & Sk
[1] [ FR23FEEH AR R LFX —IZHT 5 Y — = 7 HEEEREE RS E .
BREA . V2446 H .
[2] LCS#EZEFH(FY2013-PP-06). £l BH I MR [ H /K J) 38 5B — 22 3 H il o # & 1k 1z
EROEM TV A ERE - Hifir— R~y 7 (FFEH) —1. Fk
264E3H .
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Hi AR @@% CBRRESPEWIEICRIRREE, BOKRHERE, &SR
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ﬁf§<®%%7m/I7hﬁ@ﬁLTwé ~ I REBINREEETH D,

— . RERMAEEBELFORIBRSEFEEIZ OV T, HARTII NEDO (L& B 4T)
[2]1& B G BF 2 A (BK U AERE) [N & 2 FHEFERBR N 1T oA, FAR 22 51l 13 e
VMENTW2IZHELLT, REEALLER TR, BIREREELHETST D -
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\a~
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(om{nWE)kﬁéﬁ%@ﬁEnto;ﬂ;@ EEFEMIEEENEDO 20%%
AR 30GW THRET HDOICKLERAKBEITZ23EmMYEL RS, —F., 2FE
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#ER

m, (kg’s)

h, (kl’kg)

e i R

i S
?&7]( _D ,‘%ﬁﬂtx
Ty m; (ke's) | ms (kg/s) = my
,”_ h; (kT/kg) hs (kI/kg) |<=O|
m; (kg's)
}1; (kI Lg) m;k%% I\
sk A AEK
m; (kg's) vV
i
EAH £EH
—>| AIFZE
X 2-13 ERBARREBEELEIVIILISY S aXOBEEE
®2-4 EREGRREEORETIRL
#h = A B
ANIKE (RKATEEE) 1,400t/h (0.4m?3/s) 5,600t/h (1.6m?3/s)
KEIRZE R 50% 98% 50% 98%
FFEEERE 280°C 280°C 280°C 280°C
HEH N 38MW 157MW 155MW 650MW
HRENED 16% 16% 16% 16%
FEKHF DR 1K 7K 7K 38 &
AEHOERH 4 K 14 X 14 K 52 &
BRE 185 & M 573 &8 H 592 &M 2280 &M
BERE(M 50 AE/KW | 37 FE/W | 38 FE/KW | 35 F H/KW
EEIR bk 10.9 A/kWh | 7.3 H/kWh | 8.5 H/kWh | 7.0 H/kWh
2% Sk
[1] PRk254FE BV R BICHR D EART VU ¥ VIEERE - oM B EBR RS E.
BRBEAA .

[2] W HF—. sGufE -k, R, SiEAEKREES 27T LD — NEDOM #r 7
0o s b, HEV 39%., 35, pp23-37. 2002.

[3] MEiLH M. | L E 2 —549% KA HBE OB R (2 m i T —&miEa R
B~ B RAFFERT. 2003.

[4] H AW <. http://www.japanriver.or.jp/river_law/map.htm.

[5] E L@ E KERS., AADKER. V264,
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% 3k

[1] [ Fp278h &bk - HREAFE . AKRET, SER2746A4 .

2] THAMREZRALXF—FEBFROEAOHMIZOWVWT], REBR= X LX —f
e, BEflox X —Fhh@aL/NEBES (F4hlad) B2, B X
— T, VK273 A .
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[1] Batstone, Damien J., et al. Anaerobic digestion model no.1 (ADM1), IWA
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BRI L, T EZHERT D-OICH o AMEIRO BN 2, mHME S T2
LHEWOIRRERLAOND,
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9.0 [ ) Spr_holi
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2 70 .
X [T T/ N AR s my| |- Sum_holi
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— A V4
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0.0
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4-9 Case.2 O F K # A ¥ 5 Ml +&
(BEFARIRILXF—EREF. RIALEHICLIEHETEEEETHE)

4)BEXBEE (EV) 2FRALE-ARKABTIE~ADSIE £ 0O U 45

WHEZMERE L TCEXBEHHE (EV) ZEKEHEICIEHT 22 2R L, 0
Lo EAEINLIHMS, BERAWLEIBHEORTELRET L, 1 BT
4 T ERDAREMICOVWTHIT 5,

4-10 OfElhiT, 14 TOEVI A Y-V ERSEEEZEL TEBY, EVOHiEs
MEBCHAMNED R L X —BADr — R ko T, 5 F~13 FHOHBMNE S 1
LHfEFREIoTWD, EV OGS NMEEN 25 &, LFC Sl =2 X F R EW kT
aBEWHI N, MHMEN TR0, BEHRMD TR LR LR > TS, Case.2
THAMEZ AL —0EAENE LGS, FH TORIIEIX Case.l XL v H#EML
TW5,
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ﬁ®%%ﬂ¢%W?égjrﬂﬁ%f%é —Ji. KBEEEESCR N FEEIT., &
%&Mﬁ%%%ﬁzﬁt@ KEBEABIZBTDIRAMBEENRALH I TV
BRI, BARRZ XL —FFENE ﬁ%m%éwé%A#%mﬁé LT, %%@
LFC(AM BB EHIE) o Lz2H o T kWA EFHGKEEDOL RNV L.
JARBRABE DN AR ET2HEERNRSESIND, 2HLHRLL, BHLBOXEE
Aﬁ#ﬂ&@ﬁ%ﬁ%ﬁ%#étw@ﬁt&ﬂguﬁﬂng&é “nicix, &

BMCEK BB R EFEMICFET 2B EZ RS8R U, J8 B Sl i fl A 5
HZEBBENTHDIN, ZODITITFEAKRERET S 2% L, RRICHZE LRT
7 67w,

BHOHBEAANRITL TV DIRKEEZ LD &, Flx i kEO PIMOICBIT ST
VIV —H—bE RGO —BRL LT, TTICHAEERAETSE N TECRY, FEY
REBXEHBENEEESEICSE L Y OBE N REOLEICEHEBRL TWVWD,
—H. I oOFEMER L, JAEEMETS~OZEIZ LD | LCS R EF(FY2015-
PP-19) TR/ LI RFry v ia/7uo—42EBTHLNTED,

IOZEIE, INHOEMOERLE LK EREL, BEOIEMEA, BAEFRET X
N —DEKEE, CO, DHIKIZS2N D THA I,

o T, WNEOZ X LXF—HRO—BELE LT, BAEEHEGTHOREREF L
A LEEND,

41)pJM, Pennsylvania-New Jersey-Maryland O, (E 13/ 7> kv DCHBOEH v 2 7
LAEEE LN, HEBEBHOHHLES T2 M R FEMAMBE (Independent System Operator,
ISO), XEMOFTAMILE I ENREE L. EH - FEIIMSIEENIT O,
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[1] “BERFEEASSHHEZES V2T FER BEXFEMEE,” —RUHEAAB
AER =, 20154F,

[2] “E 7). KBt 2015 FEREMEEFEOEZ T B LOCREKERICHONT,”
http://www.meti.go.jp/committee/sougouenergy/shoene_shinene/shin_ene/keitou_wg/
pdf/007_04_00.pdf, 2015411 H 10H, # ¥ FEFA, 2015412150 7 7 & R,

423 AMMBICETOIAEBAREREEALBEREEZEERELLEEACRT A
DFHLVWERFHEFE DG HOBE
[LCS## &R EFH S : FY2015-PP-18] *?

KFEfEZBRETEERRICBWN T, KELHEE (PV) OFAE XN T 2 MM
WZH DB, PVOEIMIZE > TEMOREENKT T A ERNDLNho TS, HARIZ
BOWTHLHEEMEERGE (FIT) OFEBIZLXS>TPVOREENEMLTCEY ., &
IV IR I B W THETH 2, UM E EN TIE R KRFE I5GW & E 2% L T,
PV ORBEBIZHOWVWTIE, MEOEAEL FITICXVRESHEARBHNEIA TV
FEAEDLDEDEIGWREICR S TWVWD, 2O X5 2RI W T, VR RIC PV
DIINEBENDENORHEOLZERICH L CBEErE25 2 LE3HLN~THDL, 22T
X, PV D REBICERSINEZEEOLZENRICOVWTEE LEZRFERARAB D IZoW
TEZELT,

AWFIEOFTIEF, KRE< 220905, T 128, LN ZE 4 5O HUEIZ 5 TEF
fidTsZ&T, KT LIZ PV R EDOREEAFNETHL22OHEFIEIZOWVWTEE
BT L2k, TLTC2o0HIE., TOTFEEZHWTELZLERIEICHBELEE %
EE LI PVICEDZEDENCH T H2LREEOHNE G 2 TG LS 2 RWVWEAET
DOPVOME&EDOENEHRET L ETH D,

Fo AKFEDOBMIZ. PV RKEEARICHEITS, FHOLEMEELEZELI-RFEM
AMESETLVEREL, TOETALEHOTERO~X VAL N FEEZRETD
ZEThDH, vFUAELELTIE, TOWUNBEB DN EEREERTEREE LTHITF WS
RETHD 81IGW O PV REAINT-HAEO 5 AOE 1O M EJRE Mm%
EZ 25,

(1) i €T IL{E

ZIZTIHE, UNOHR T LI PV OEAEIZL > TREREENEO LI ITENT D
NEHRETDLZFEERTEOIC, WESTI0ET L[1]Z2E %I LT, JLINEHBEN
DEEMREBEHEZET VLT S, AN TVEIAS v E—F A~y T[1]1 5,
FEEIZ N O MK WEST30 B ET L2 Tidd b & X 4-11 O X D127 b L HEE
L. LCS# % E(FY2015-PP-18) TIZ Z D EF L Z H W T li &2 3 %,

“2)KTEH Tt LCS 2R E(FY2015-PP-18)% T HEF T %, LCS REEF L ICHOWVWTIXER
i 3
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4-11 WEST30H#ETILALHEELEAMODETIL

4-11 12BN T, GI~GA IZT R EMHE LKL NS~NBIZLEEHRD /) — FE kT,
BREHEEDO , — NiX, CLOEERLEREFRZEbEL L O, G2 NREARR & &Ik
BEBEBRSERZADLELLO, GINHEME, ZLTGADBKRSROREREKD GG &
o TWD, BEMKIEDO , — FIZFPVLRNEE (WP) 250 EMHEFEZZ R
L, BBEBHO /) — FIFEZRE T 2o,

Q) AMIBOFHOBER~BENATESETILOLE

TN BN ERMHEFRATEELE LTHITFTCWLIEETHD 8.17GW @ PV »niE
ANSNTHEO S5 HOFE 1 HEOBEMEFREHGE 2K 4-12 (2777, 2 OH TrxiEE
BEEOHINZ G 2720 itkoET Ve BERZEEOHNEZ G2 5B FILEOM
FOERERT, TRICEDFEBICPY o hRmEl s, thoBIROH RN ED
IoricBlblLinrzrd, IO oBEZREEOHNEZLF 2D LI2Xk>T PV OH
REBICHHE SN TWDZERnbnb, TLT, #lEzMx5Z Lick->T, H
FlIZB W TIEE KRR E (PMHD) O IR FONH AL "A v Ry A 71
(GCC) N MLTWVWDZ ERnbnD,
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(PV, KIEHXHE. PmHD, HBKKXKAHRE. HYD2, IrkithxX KAOHE. GCC, Airxa >
NA Y FHAL 9L, HYDL, BERXKARE. NCR, RFHHXE. DMD, EHFEZE.
StoreE, GAKKXKNEEDEFKE)

ZZTIEPVOMBIEEZRY L CEmE T 5, X 4-13 IZFHEHEE, — F G3 &
N GA D PYOHITOMEEEZRT, Gl & G2 TIXMHINEZ blahol=zd, X
IR LTV, G3IZBWTIEETORIZEBWT PV DOH D 80%LL L Z i L
TLEIREICR-oTZ, 2T GCG3 D/ — KB LNG kN EHMAKIITHERIND &
LR, K 4-12 OFERTIZED 2 oOFRERLINT ., AHEOH IR /hS s
D, FRIND PVOHARWIIC/NSLS RoRELHHTE D,
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TES2RBEELERINES

100
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Timel[h]
4-13 ZHREHMB/ —FTOPYOHEAIOIMEHE (G1 & G2 xiMM#HE 4 L)

B SHDBEBELIRE

HAFMREZ XL —NRBICKEICER SN CRRICBOY TR, BIfEELITERRD
TRV AVNETDOLERNDD, TOL RN EREZ, T CIHEKBEREE
BEARIIBNWTZEHON LGN L BELZEEZEE LR O~RX Y A Rk
DIEEH® LT,
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UM % 4 SO 53 TRl L7265 R, B E O EEBRICH DMEI B nnD 2 &n
Lol SBITHEITIMEI SN G3 L GAICONWTAKEZEEZRALEF - AT LR ED
FMHAZRRET L2 TETH D,

424 BREBHEER —FESEEAEEICBVTENRBEZTOBEORFHEDTE
[LCS#ZEE®HZ = : FY2015-PP-10] 4%

ESDORRFEMSZBEREITRVEAAZAOFR T, BREFBEWM~OWHERNEE > TWND,
RELEMIT — PR TCHEE~DE NITHEA THWDE N, 2ET 41%% 5D 5 E5FE T
DEANTHEVHEATHRY, HEO—>2L LT, —KMIC, EAEETIT—F&
TEZEIVLENREN LS R DEEM D& 570, BOBHE M O BB = 23K N m
b2 enBronbd, 2L, EAEENTZRXAXF—FHEORRDLIELT
ICRRE L REtEm S, RELEARENEZEFHITHELD > 2 LA TEIL,
BELEMOBBRL2mM LTS5 ENRAREERD[2], £/, v v a U EKRTHE
SftE@mE—FEZBERNETO) L TCERBEZRBIELEEBIZ, vy a v
NOXZFIECEETHIEOBR &2 HBICRF T2 ENTE S,

IITIE., BE—FBZEAREALE~ Y a v 0EEEABEL, FOY Y g v
BT 2ELIEERRLE FFEOT R ALX—a 2 MIBEIZOWTORBRE R,
BRI EENEBE LZBEOREMEICET MmN 2T, £, ZOMEE
AOTHREERORBFEIZOWTHRE L,

1)>¥zalL—vay

BHEEROEE—fEZEERBEBMOEKE FHELBHMA L 38 i~ v a v
EFHEELTC, POEZXZONEZFEEICA LT, BREEEHBEEZH T a 2
BKTozxLrF—aX Mog/MeEziaEILOBWEKELZYIab—2a U&7
W, BRETORBEBEMBEEESLSFIEN Y Y a v NERMICENAMET 5 E 4%
WET D, 0%, REILINTEEFZEOT RV F —FELHEELZ S LI2, EX
Brammpt &2 2, 175 —2 8ROl & TESSFRZEOZ XL F—a X
ki /MEZ AT o T2,

Mp LT or~vrvad, —HEOHEEEZ 80 206 100 FEH A — MAFRE & EE
L.EEZ@mEofiszHnT~rva v No#E AR 2R E LT, & F 190
M POTET — X E2ERK L, 8O T — 2% T XAt LEz, v~ v a v
TOEFETEMH., MM, KM 3IRFY—ZHEL. $-8HEEIILHFEH TIK
HEFYHD 22— LT, 62— 2HAEBELE, BEE2EL-4IZRT,

BIKEH T, LCS 2R E(FY2015-PP-10)% T HEF T %, LCS REEF L ICHOWVTIHER
i 3
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Ra4-4 IovavEFROIRILE—HIEDERE

=5 SRS 25
%0 e %0 e %0 e
E—sB HBIRE 16% % 29% 44% 46% 28%
ENEE
W ] 10,57 11.76 11.63 10.15 14.89 13.95
e 227.67 219.76 189.99 286.33 197.6 265.76
[kWh/day] : : : : : -
OBl 7% 3% 4% 11% 4% 6%
FC *EHRES R -16% -29% -10% 6% 9% 6%

*FC:Fuel Cell , #A¥E ith

FHEN D AREHOMBELT-o - HA I, MBETDRDP - EHAICHRT, &
TOHBAICEBNTE— 7 R RKEAEHNIEKB S (£ 4-4, ©— 27 ENHEIE R
B @ET 52 L TOBK L H ACHET D COp O MR BITER TH 7% & 72
Sl, vy a v AR TERKEL Y D COHIMMERBOND Z LD,
WHORGBREFEBAICESS v va vy LT 5 &, BBETT Y HaICE,
BEREHAICENT S CO, D RIT 19.7%BREOHIBHENSH D, v v a s
K TIZER 205 F o @ CO HEHENRHIB ENT-Z LIt 5,

Q) SEHEDRBELERE
RELEMOFRERINGIM 2 E T2 LT, 2% ORBEMOE K EZEEL TW
S ETIHFIZEERRELE R>TWWDH, Q-7 vy y MG ZFH L ICFEM = 2V
XF—a A MHIJRAEZ IS 2 AT A0 L QREHE I IR 7¢ Ml # o Hl iz X -
THREBEBMOBRERINME 28 T2y Ialb—varzirolii, Ol 1Y
v M 2,000 H/t-CO, L ETHESI END X BWsIHENREE LN &, QKREE
MORFMBIIMHEEEDT1IEEZY 60 THBREEICMADZENEE L E
WHRERNEL N, OFERT A7, BIEENR L L7 5T CO HE R
ETFT WMV MAETLHZET, 7 LYy hOWRBINIERICRY, ERTXD &
E2OoND, QIZHOWVWTIIREERORMEa X NE2MEAEE TCREL, BEEMENE
CTHREEMO X NPMETFTTHETIE, i@l TAEZZM LT 5 H4EN
»H 5,
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425 N)BEEZBRFABAEAEIRILF—REEALENVRTLOA/ RN—
ay

vy e EEMOWEHIE T e s 7 A COl L OEEE WS

2016 4F 9 ] 26 H @% &Y

2015 £ 12 HORY BEIC L > T, BHARZ GO IX, REZRHIRZ T 25
mA~fEx P o7z, BAZGOLHASENEEDRTAOHIWEEZ#ZE L, HAIZ
B TIL, BRI E S du 7o BRI B2 AL F SR EH 2 F v T, 2030 4E D 72 B 37 2050
FICBTH2EBNRTAOHIBEEN RSN, ZTNUHOHIBEELG, B A
T AR A /X —=va ryRROLNLTWD, —FH, KEBEEEEREDOHE
AT RAALX—0a X NPAMICIEKTLTEY, HRAKET, EFEEKICEIT DH
AENRBHELTVD, BARICEBWTHOHAEAMRRZI XL —NREHEALZEICIX. &
NRFEOERH -HFIZONT, INETEEFERIFINSCBEAPLETHD, £72.
BHHSGRA%BRAL /NEO2EB b ERREESHERN TONLD Z b,
T —H—EROHERFFOLEF THDH, BT, BREFEMEIZ T 5 KFEF
HZzED, AR X LX =N RKREICEALZERICEIHADMEI xR, KHEL
LTIFBT D EVNI FRLEHVESD,

COl LE#PELZARY -7 va vy r®cix, BHEHEOL &, AT X LY
— W RBIZHEALLGEOENZREM - HlIEICOWT, BEELRDIFRFTORFN
A SO FHIEIZODNT, EBHE - -MRAEFEFZ2HRBL, EHE-EwmxiToo, £72.
KEOE - 7 - FIHICOWT S, EWmOMAZILE L,

FLIHMTIE, T REEARFOEBENRELZEENET TV = — %
DREIEDO S & WM KRFRAZBREEREBEN I ¥ —Hx FBEEAKID TH4E
AIREEIREANE 7 T2 — AU COFRERE —) O¥ A4 ML THEWE
Wi, BARDORENR T AW BIELZZEZERT 2 7-OI21F, BEHOKKFZTT
ER<, RENFEERNICE R ETHZ L EZMIMRMAREETHD . £ O
DI‘EE WV, 72, BEER LCSHIEMITBGE R RF LERFER KE
MERB)POIXTKEIY 74 =T IHOFHZ R KREZEALFISICOWVWTOHRHERE &
HADRKK] OF A FrDb &, 2016 4F 9 AIZKE S U 7 4 v =7 N O3 3L E B
B CToH DB YU 74+ /0=7 I1SO(Independent System Operator), CAISO % H .02 2 34 7
BEE2ERLEZANBICONWT, HICEABE CORBREAME D ZIT)I TR ILF— -« A
v N T AT 85 (Energy Imbalance Market, EIM), ZE MR & X HEITOW T L7,
M LCS FHEM BB R KR F LR EREEMEE)2 61T THil = L ¥ —
FEXLELTOBAMRERBEHREREDON M) OF A FLrob & HEEIRERZED L )
AN L DR FERERE ~OEES, T T7 e v Ialb—ra Y EfEREY
FODIZRIM L7 NEZ S Lo, FRIC, MEEE L R 21 (DSCR)~ D B ) K
ThbdI ENbholz,

B2, P LToXRKFZOREME] OREOSL &, LMKy KFEx
FNFX—EHEMEE ¥ —FH R LEEEREID, B X REZAICBT HKED
HELEHE) OX A FALDOH &, JUNHBICEB T 2 KB G RE K EE AR XS &
LT, Hhmslcidie, VFULALF U BMICE 207, KEHREOXIZET 9
LT, FICKREBEEARFIZIEEAER AT AELTaX MEIRKIZAR D &0 ) RN R
I,

http://www.jst.go.jp/lcs/info/2016/08/post-50.html £ A,
Pl 34 (EYa r EEMOHFEMEE S 02 F L COl LOHEEE] (p.69) B,
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JUINKRF T =R =2 — F ZVEEN R BB /HYGrid A 78 & R IE Z K X
. TR ATRE IR R FBAL D ICMIT 2 KFDORT > v ¥ /b 513 Power to Gas 7> 5
PowerToX ~) L LEH T, B RICL D2 KFREI LT, REEMB B
HOBREIZ T T bR ELTHLRHAE T LOBEMRb oz, ET
L HyGrid(F=x 2R KAMALEBNZ UV v R KEZV Yy RWiHFEZERT 2V AT
PYPNEBLELGAE FICH BT INE TRERAHETHSZBRBEIZOWT,
MERICEDLDENTE, BHLITO ZERNTED LDV Iab—va ViR %E
WA W72z,

I, LCSHFZER S X K7 L Raf e Bl #d miEkin L0 . T Xz

B AHATNREBREKENHEELED L RT LAFEM] OF A PO L HEHAEIT-
7@%%7%%ﬁ#kiﬁﬂbk%@%%ﬁkUﬁﬁﬁﬁﬂﬁ@myﬁﬁﬁﬁﬁ\

BEELEROMERND D Z 2B L. TOH THEREHE L BELEE L EE
LEENRBEEHET VOV I 2 b—va UREREZHBMNLE,

KL NLOEMICHEERENEET IR TCoOERE 30 mREITV., B rKFE
DA KO REMESC, BREVEM A B E oW L wlGEM . JAGE H S H R TEIE A RE £
IMIRE L WWIEWEBBY R E RN TN,

43 KBARBICHIHSIEAEHG LHANFHNEZ 5 ERETM

431 BMiREBERZEEL-HEBIOXEGELKEEASHT
[LCSH#ZEEHZ S : FY2014-PP-13] 49

Feft TRE 0 IR R B2 O LBLC M TIL, BAFRE T XV X — 08 AJL R0 %3
Thod, TAETIE, 20124 7 A LY HAEMEE T 2L X — o [EH & Mg B B E A B
Bz, THNICEIVFAERMREZ XL —0E AN NE/ALINTEBY ., FFITKBE
HKEBOEBAEHMPEZFLL ZoTWSL, —FH, ZTOKBABEOREEAEITLDY
BWHRHE~GZHDEZERNBREIN, BEVRZ XAV —DORMEREEOH IR E
NESLKEBHEE TR SN TS, LCS R E(FY2014-PP-13) Tix., HLIR D X
HFREOEANZEOLIEK RKGAIEEO N BIEMED BJE L - iAo 8 A &% #
Bl 72, KIGEMEY 2 — VO BB FER L2 X 5, 2030 4 08 A Al gEtE i
DWTRES L7,

EoBRitEr e 8% b &2 2030 2B 1T 2 KB EOE AR LY 140GW ((EE
QRN NP R @%4%46&Lt)kbt . UToOENEREE
B8 L 7o HE SR o0 FE T B o HERE & [ 4-14 12T,

KB EEOEY 2 — VEHBSFEROm EE LT, FUCHEHBEICHLTH 1.35F0

KSR (K 189GW) Nk EARE L 72 5,

N T—arT 4 va T oHmE WESREK, MAEOmEE LT, K 8%DHEE

DO EXR#FFES D,

4 RIEE ClE. LCS 2R E(FY2014-PP-13)% PO ICHEH T 5, LCS B EREICHOWVWTITER
v g
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(kWh/4£E) IR BT BT (20304F)

12,000 = i Et RBED KT E) = HEHEBEOCKTE) —
o RBRQ (HANEER) o KEHRERQ ER0EER)

10,000 H

8,000

6,000

4,000

2,000

X 4-14 HMERZEZELE- 2030 X ITA2HMEMFREMNOEAREEHNEDIRNTE

IOXICKEEBREOHINERICEY, ER2EANE, BREENEOMN EOR
TUVXARDHDLEEZOND, o, FHIBO BB RIKAMNICH T D KB REE
DEANRT vy v aigd 5, FRICHEIESCIUMZe &, #ilRic L > TRERFEH
DXy v T RbDHI R RENT, —J, BEBN CTHRF SN TV D ERRATEED
HEICHZY, BROERSHAMEIEO L — 20T, BLEOH E % fifE &
L., s i RT 2 EOF T a LT, HIEOEMRLEL, EE)
EH. ZRHDEHE R ERERTH S,

LCS TiX, K ARBEOHEHINZFHEMICHMFT Lo EEMEIMN TV A 2L L, ¢
KEE~D|RREZ L TE, %I, KBXFBEEOERLE AT T, #HUIB R
R ELUEEEE LB REA TV FOBEEXND,

432 KBARBEIZETH2HEANMBNE X 2B XL LT
[LCS#EEHZ S : FY2015-PP-12] 47
2012 7 Ao Bt S - B EMMAs B HCHIE (FITHIE) X0, AR X
NE—DEANEALTWDER, BRRTIE, KBEBAEEEOEAEHEMAE L K&EL
RoTWVWDL, ZOKRBHEEORKREBEEAZICIVENRZIRM~AGZD2EBERNBRESIN,
KM CRMEBERAONAE LR, AT flENKESN, FHizo2H h6#Eor—
N IF 5=, LCS £ E(FY2015-PP-12) Cik. H AI# 2 KGR E O FEMEIC
ExAEBLAE T ha I 21— g DCF (Discounted Cash Flow, DCF, LL
T, Fr T A/l DCF) £ (BR4TEI% 10 HE) 1T L0 EEAICHEM L., WESH

DATEH TIL, LCS 422 #(FY2015-PP-12)% 1 b I3+ 5. LCS B EE B0 >\ TIHE LK
5,

)RR EOERREXT OB ORABREEEFZEB LA T RIER LRV, 22 Tlk., ¥
LWV EXOARERERZERET VL, FrabredyrIalb—32 3y (RI7E%E
10 FE) #ffo7z. 2k v k& z% v v =2 71 —% DCF % (Discounted Cash Flow)
ko T AREEEZZE LE-FEMEELHEHEHL T D,
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TZFRITHEICL ST, FEIVZAIPRELIRLIBELHLNIT LI, L FEICK
THERBE A — 2D, 1Y =27  IRR (Internal Rate of Return : NI % =R) (LA
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