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“Observational Study Mission on Photovoltaic and Solar Cell Technology”
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Mr.Masaya Amau, Industry Department, Program Officer, APO
15 4uuuazsedednensussene
SuNBNENNITLA 6 Vi faT
1.5.1 Prof.Yamamoto, Tokyo University & APO GPAC Vice Chair
1.5.2 Mr.Sato, METI Japan
1.5.3 Prof. Matsumoto, Tokyo University
1.5.4 Mr.Inglin, Phoenix Solar Pte Ltd, Singapore
1.5.5 Mr.Takimiya, GS Yuasa Intl" Ltd.
1.5.6 Mr.Takada, NEDO
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PDR, Mongolia, Pakistan, Singapore, Sri Lanka, Thailand, and Vietnam
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Nuclear wasuanuasarfindasilunassunmaiaanniiaulantaniislunisdoaufidoymiaana
ABINITNAIY Evﬁfmma‘ﬁmmmﬂ‘lﬁuiaﬁﬂwﬁuﬁmmmLﬁuﬂa‘:aw%mwmmamiW’ﬁh 99MDINIT
aN3nansiuunnsuanadliatann A liindsnuainuasenfindasidoudAnlunisnan
wasuraslaningienizednedielusyarnanauazszezen mﬁﬁm@ajﬂuiﬁlﬁqLﬁummzﬁwﬁmmm
waluladnssnuuseinduazfonisineneamatulatuaznsdifinsfidszaunisnlaanugialy
ﬂizmmjﬂu (Best Practice) Wirudsvmealuiads ﬁaiﬁmﬁummuﬂizmmﬂLﬂmﬁmﬁ%ﬁu‘imqmi
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1. WiEsantasensliGennagmilunislindsuatineiefiu (Learn the strategy for sustainable

energy use)

2. Wdagnadidnmidszaunisairnadndaialu e tuladuaznsuszgnilionlulssina

rﬁl‘ﬂqu (Learn best practices of advanced technologies and applications of photovoltaic and

solar cell technology)

3. Wisanlasenislithaauuasilszaunisaflinauludszgndlividoudunslulsemeanes

71LAN (Identify practical approaches to transfer and utilize appropriate examples of the

technology in your country)
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HENTNADTUNUAZ AN UAZNIIAT LAWY Action Plan Tneian uiidingananuazgeuissiells
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. City of Kyushu
. Kitakyushu Smart Community at Higashida Area
. Townsmen Solar Power Station

2

3

4. Choshu Industry’s Solar Power Module Plant

5. J-Power & NEDOQO's Solar Power Station at Hibikinada
6

. Eco-Techno 2013

2.2 ijﬂm/@qﬁﬂmu}ﬁiﬁmnﬂwﬁmﬁmﬂ
Prof.Yamamoto, Tokyo University & APO GPAC Vice Chair; “Green Productivity, Green Growth
and Sustainable Society”

Prof.Yamamoto Wnanafianisilasuutlasmesgnugiising
\Watuutlasan Holocene lugae 10,000 1 deuaudst] 1800 uuflu
Anthropocene Feiluaannnisnssnure sy dinnndaTTNIG fariu
iAsfesngiadeanistlesfunazinenanmuandensineivaliitan
anananagsialylly Tnadufinaruiuinne UNFeCe Tismuadlnig
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Fluuna 118 Teriung3es Green  Productivity W&z Sustainable  Society  lunnsussane
Prof.Yamamoto l§inanqfie #ann19999 Eco-design & Innovation 7neadiaevisludiuaasian
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HARA T 81A17 wazetedy uazliansinatng Eco-design  28INARFITFN97 11U Product
. . , s Yy o a4 dhye e

improvement, Redesign, System innovation L{usu anidulinanaieizes Eco-product ggauriu
APO gaig3nluisesil TnalfidnsAs Green Purchasing Network (GPNs) fidlasn@iniflunguilsvinalu
wide sannadszinalng uanannilgalfdnnn Eco-products Directory 71394 Eco-products Aiein1n1s
unziden @9 Products snerjannsndinliaunsiteulin website 129 APO Tneinousiazutisniu

152007 1SO ANNUIZNNANNAITNAILANS

| Product Improvement | \ f

B

Criteria for Eco-products Directory 2011 - ISO

ISO Description

Product classification and criteria set by third—party organizations

(lsﬂgr:o;m @ 9 @ @

Producers’ self-declaration of commitment to the environment

Type I Y e G
(IS014021) PRI 3 & wase 2
B« @ &%, o @
Verification & disclosure of quantitative environmental impact data
Type lll
(18014025)
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Mr.Sato, METI Japan; “Policy on Promotion of Renewable Energy Focusing on Photovoltaic and
Solar Energy”

Mr.Sato A1n Ministry of Economy Trade and Industry
(METI) Tinavedealaunanisdadiunislindanunaunulng iy
findeanuuaseniing Tmﬂmwiqﬂuﬂi:mﬂﬂjﬂuﬁmmﬁm%ﬁﬂqmn
NANIUNALNLRUTZNIDL 10% gt BN ua s B e (Nay
n1ainang A Tsunami Ml 2011) Tnandaaudaulugnanain

NANIULININD 8.4% Nnaadundaanulaeening an Aduiauls

o o 1A
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Composition of power generation by energy source in Japan (FY 2012)

Renewable energy

Hydroelectric 1.6% (excluding hydroelectric)

8.4%

1.7%
0il 18.3% LNG
425%
276%
Coal
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[Changes in solar PV power generation by weather

conditions]
10

Fair _

Cloudy |

The output of solar PV systems fluctuates significantly depending
on time and weather conditions.

Output ratio (power output/rated output)

dvuulouneaiuayunderumawilulssmadiuldinsn AsuuasanFuusn i seun 1
Rutaeuan (Subsidies) Tudagil 1997 antilE e wiuszuntsznansanane i (Negotiated
price) 728 Renewable Portfolio Standard (RPS) luszudndd] 2003-2012 waziilaeusnldsviy Feed
in Tariff (FIT) a1nd 2012 Tmﬂ@’”mmmﬁﬁyﬂw?ﬂwumﬂmuﬂi:mmm‘w@T\mmmmmmﬁﬁﬁwﬁm

ANNANINATUAN
Tariff Rates and Duration of FIT (FY 2013)

(1 Euro = 120 JPY)
@ Tariff 37.8IPY 38 JPY (before tax) Tariff 23.1IPY 57.75 IPY
(31.5 Euro cents) (31.7 Euro cents) (19.3 Euro cents) (48.1 Euro cents)
Duration 20 years 10 years Duration 20 years 20 years
o I g
25.2 JPY (21.2 Euro cents) 30.45 JPY (25.4 Furao cents) 35.7 JPY (29.8 Euro cents)
Duration 20 years 20 years 20 years
{46
B I S BT
Tariff 27.3 IPY (22.8 Euro cents) 42 IPY (35.0 Euro cents)
Duration 15 years 15 years
3 thinni
Tariff 40.95 JPY 33.6 IPY 252 1PY 17.85 IPY 13.65 JPY
(34.1 Euro cents) (28.0 Euro cents) (21.0 Euro cents)  (14.8 Euro cents) (11.4 Euro cents)
Duration 20 years 20 years 20 years 20 years 20 years

'
o

Amiunisatiuayun1sfafInasuLaseindantinuageaidantiaandy 10 kw gedinng
o P A R A ~ a a ' % Y | Ao
anbanuRuimae I in st luseslssninneewinuarssuufiealifioand inun g

InM9adlayumINAITNA WA

Fiscal 2012 \

B Systems whose price per kW is 475,000 yen or lower Subsidy: 35.000 yen/kW
B Systems whose price per kW is 550,000 ven or lower Subsidy: 30,000 yen/kW

Fiscal 2013

B Systems whose price per kW is 410,000 yen or lower Subsidy: 20,000 yen/kW
B Systems whose price per kW is 500,000 yen or lower Subsidy: 15,000 yen/kW
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1t 2012 dszwediudnisudailnainnassuuaseiagdmutsennn 7,290 MW dszanng

o L

80% unnsmmsedmiuiinuagendy Adsyunns 1,300,000 143 AN 27,000,000 AS WAZEN 20%
HnludaunlildtiwagendudeluwnTiinnisfindanniulusuins Tuauzuaunudnluglugnli
NN 80%

- £ i ; g . o )
Transition of the installation of phutmult:fu‘ generation Sl of Tapmnesecanpaios in tisdumestic

o o ™ pern ferief et Famimcn photovoltaic generation market=>

(FY 2012)

100

00

00+ :..1_ >
gl . e o ; — s L
T ; — . o L
w “ 240 " i | | (Residential (Non-residential)
o e <under 10KW>)
T T T LT T EeaTeme el
ety g o  rrr——

gUAUAAnINNAINTHRR INT A NS uLasan iRt aunauaIns ldnnIng FIT 9aziiiu

ralfatnsdaaudninisiasauiuniniuinaeniz ludauaasnan ldldfinuagendt

After FIT*
Capacity of Facilities which started operation from April
2012 to May 2013

Before FIT
as of 2010

Prof.Matsumoto, Tokyo University; “Overview of Renewable Energy and Status of Solar Energy
Adoption in Japan”
Prof.Matsumoto »Lé]/‘]_li‘i‘EI"]EIﬂ’WWi"JNﬂI@\?WZ:ﬁ\?’]uV]G]LLV]HLL@Zﬂ’]ﬁ‘.l%
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UUNAIU Nuclear Py uazfiastindandaanuuinia 96% va9

o oy o o o A o % o PR R g
W@\N’MWMVN‘MN&W mquuLWﬂﬂ?’NﬂquNuﬂ\?VIWHW@\N']HQ.J‘]JHQQN

wlannesinepdu n1saan1slunsiundnlniln nsiudssd@nsnan

N ENAIIU N9 NENAIIU LAz 1T lENAI UNAULNY A9

WANU Nuclear aaulifliidesgidnian ludoureanisldndsnunaunuliiniedadinlng 14
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NM31 RPS, subsidy Waz FIT N7 Mr.Sota MRsintaueldneuniin Aeldilaznantieaniuzans
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WUIBNIINARNYNTGA TUNFUNAIUNAUNY
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v
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Taqifuiinisfinsaldugdn 2,600 MW ann

Q

o =

1,912 fq wariniswmuinaTulativevene
NAWAZFAG Wind turbine Tiia Off-shore 7

valy | 1y o o v dlg' n:l'a :/’
feuddfuugausladfasnnnfuiunans

dpanialun1sAns Wind turbine A8N13

Yaariuflein nstlasinng nsauaasunuastlou Faaides
anlune lwiuiinnsfinss Wind Turbine 1uialunjgai 78
MW 1% Generator 26 612 &145U Off-shore wind turbine &

TARAFAIGIRA 14 MW 1 Generator 7 6id wanaINtidadinig

Wi Wind Farm afim Floating ARAse Wind turbine f1aas

v v
o o

BENANMNEIATLED Fukushima TnedaunaRnsarisiaganig 16
dyv = o dl -4 a
MW wananigadlasaniswasanuaniliunisisaiaain
furuanNINNIY 10 MW RlFaniiunnsliugn
ANMFUNARINUI (Hydro Thermal) aaaniilunaseu

ManssaunsnauANEInnIsnan lauazinaTuladlign

2
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o :/I dld % 1 1 =3 IS4 o dl
W ludunauda usadnalsimudelidieandanseinui

v
o A

a o o dll 1 = 1 a a 1 o 1 d’/ dl [

Apssana Ineausunalunjarinasascunidninandulal dndiluaziuni uwanaintasenis
nwauawalunudn Tassnianasauin luseAuguauuazauIaan (Micro-hydro) AdsiAnsaly
STARTHTUIUT TS Tsuru IN19AAFY Hydropower 2U1A 20 KW 4138N198ARAY Micro-turbine 71

yiegannarlusruutinntdeAied Nara 2110 95 kwW

ZRKEBBLRER
(WD L AT S AkE

BEREK hRER
(U o LAIZ o ARE-EEAR)

oA o

wasa A usaulARNN (Geothermal)  iludndndAnantwiiluatsun 3 aaslan

?

'
=

Inelszannsnunazidnaninuas N TEunn0g 23,000 MW Gaflunazsanuidaanuigdasnnnndn

senunTdindanlasenisiedile Kriengkrai 102013 i 7 109 27



anuazuasaind usaenglsfinutuamulumaluladiddsdasinege uasiundnanndauluniee]

Tuameying sauiefeddfifunisesimlinniiunisannguunaiesheyintuasnislumsen

o a

AwFudannanlinisuan il daquiuinidenisudnsn 1,540 MW uaziunulunissinga
TsslWihawa 5 Mw sidanndaviadsema tTypeasnislddauasavmiieuiudssmalnanssnfiacld

1BunaulEin i 1E a9 19NN WANN31 100,000 Fadal

o '

dvFundtuuasenindifigndudinuaraiiayueteunnieisunatszneuiumatuadyun

° o a

anasunaeinannin Wil ssmaduiininasn@n infinannasnuuasaiadag ludu 3 199

al

Tanlutl 2010 uazaziflunaianinisasuuingalutl 2013 taain@anueumy Solar cell eridsaayuly

ganan@n i ui 1EuEEn Sharp uaz Solar Frontia lufnuwmaTulad Solar cell ilaqiiulffing

W Cell 1iin Dye-Sensitized Solar Cell (DSC) wrigltag/luszAtianuaznaandlieu

Mr.Inglin, Phoenix Solar Pte Ltd, Singapore; “Trend and Photovoltaic and Solar Cell Technology in

Singapore and Asia Pacific”

Mr.Inglin lAussenefeulaunauazasmeazidanfnunaia
189n15WAn A At uaseindlullszimagenllsd Tnafguna
dealdsAiuaulunisudantninannaaanuiasenindludngan 5%
gaandsa i iesnnslutl 2025 TugrureinisdadBunasiann
walulagndanuarein (Clean Energy) Fgunaliliiduativanyuy

A7 350 MS$ laalmsenng Clean Energy Research & Teat-

bedding (CERT) 1#1$R3u 17 MS$ lunisaiiulasanisansaiuniniy

il 2008 vislugnuAnen aunadu fusiu Inelassnsdaulug)iflulasanis Rooftop

Oct 09 - BCA Academy is Aug08 - HDB is Sg
housed in Singapore's first biggest investor in
‘Zero-Energy Office Bldg".

rooftop PV

Jul 11 - Gardens by the Bay,
includes PV at Garden Office and
Family Forest

Oct 08 - Marina Barrage features Sgp’s Mar 10 - Singapore Polytechnic
largest ground mounted PV system. installed close to 60kWp of PV.

4 m3ulAsanng Solar rooftop NanUAARIIWIA 1 kKW Azl il ludas 1,200-1,400
kWh/y n1sasnugsia Solar cell Ing/laifinnsariuayuainiguiadaqiiuaziissarhunuilszanm g 1

IRR 11% dlfanasniatneniuaziilundaunndnlull 2012 fuanunu Solar cell 21ANUNNIIE U6
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1 < = 12 A A % a v o =1 o
at1slafimusiaiuug Solar cell Huwaliinnaed ludumatinfoamalulasilaqiiunisfunaseu
Wi lu Battery tia 14 lunaunansandsldfulunisaimuiiies Battery £9l51A149 N19AARAILNL
Solar A9ANUILANTNINNINNININIAALKY Solar AiNe8NA1T 3-6 1911 NTRARS Solar rooftop €4
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Mr.Takimiya, GS Yuasa Intl" Ltd.; “Application of Solar Energy Technology in Rural Community”

(55 vUasa

Mr.Takimiya 1fussenelugaunasnisin Solar energy hililszeinsli
Tununnlilanadaritalidainisaniunaaansawiala Tnelan

A

NBAAU 18913 GS Yuasa 7iistans model NUAAIAER AR
AKARi Solar Light KIT: iflugaangwinaunanumiiarsnsatinie
U ufineld Tngazdsznaufaaviaeniiauia 4.2 W 2 uaen
FiAnsamWsaNTLuNe Solar Cell 278 10 Wp WAz Control Box i

Battery uazaied USB Huinuinnaes 3.1 kg #ia Battery #81g) 1.5-2 T we Solar cell §81¢) 20 T

10Wp High Quality Solar Panel

4.2W LED Light x2

Control Box
5m Cable x2

Mobile Phone (Not Included)

USB Cable

AKARi Community Light Kit: \flugadangniiniiaualugjan aunsoana i lsinanndrgausn 10

win Traiuku Solar cell Hensuan WA 100 Wp sarfusia Jack box M1l Battery 2u1m 12 V 65 Ah
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wuidn 25 kg & Output Nanalinaasgn? DC18 V 2A 10 Ports tiva Charge Wi liinaaseiat

\ ~ ° ' | o % '
nawna zu’m@’mﬂ’ﬂﬂﬂﬂuiﬂi‘mﬁuwﬁﬂﬁm[51’1\‘1°'|

100Wp Solar Panel

4.2W LED Light
x2sets/ 1Child Box

;s-;., 3m Cablo

AKARI Light Box
(Child Box)

10sets of AKAR Light Box (Child Box)
Connect to 10 DC Jack Box (Papa Box)

Moshi-moshi Charger (Pro): tluLeisaa Charge nsdAnsidediaf naaauuasanfing laad Solar cell
UM 10 W 17.4V 0.57 A #in Charger % Battery 2110 12V 7 Ah qUsB output: DC5V 2A AU 10
SN

10Wp High Quality Solar Panel

mo,
B " 00r

USB Cable

Control Box
YMMC-10U G3

Mobile Phone (Not Included)

Mr.Takada, NEDO “Solar Energy in Smart Community from Asian Perspectives”
NEDO (New Energy and Industrial Technology

Development Organization) flua3 ﬁﬂ?“ﬁﬂﬁguﬂmﬁﬂuﬁﬁﬁuﬁﬁﬁ

ALATNINUITH LA LA BIATUN AT ULAZRILIARDN LN D LA N

ponaNnsalunsudsiuresnngaaunssludgilu Tne NEDO J

o o

doudrAnylunisdadsnuaznandugsna Solar Energy lwigiuinilu

o

genanmamulalulagiiv

)

0.

ditluluil 2030 az1NNgn 50,000 MW HAZNAIIUANENNINGN 25,000 MW Geazanannliiifnatloym

ANNLHUNAI BN ALNU FRFIN1THAR IR NNAINULRIB R84

wangaeaty n1sAruANaNadezndnsanfian sl Wi uas i Anan laTTdaunsamauan
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o

114 NEDO linsasiuayuinewmuimatuladldarunsoufidyuimandlild areefiuansagyl

TAsennsidauazasninie NEDO Winsaiuaywieufitfoyuinnanoundusiu nsazidiulfdniing

NAFRLAMNLNINTINNTHAR I nnsAniunaaausaemnalulad Battery (Redox flow, NAS wa

Lead Acid) N3l gas Engines wisan1suamifluingau delasanisvianuamanilfaiiunimaaay

wa3aduuda nematuladNazunufdywnisundshewmalulad Battery

NEDQO's trials to solve the issues of RE Integration ‘{neoo

Project Demonstration content Energy storage and Fluctuation Remarks
control method absorbed
Tomamae Fluctuation of 30 MW Wind- | Redox flow battery Shorter than 20 Fluctuation
(Japan) power plant is absorbed 6 MW-6 MWh minutes control
Wakkanai Fluctuation of 5 MW PV NAS battery Short-period Fluctuation
(Japan) power plant is absorbed 1.5 MW - 10.8 MWh absorbed/
and planned supply planned
supply
Ota (Japan) Roof-top PV (4kW) x 553, Lead Acid battery Maintaining Voltage
\foltage control 6 kWh/unit voltage regulation | control
Los Alamos Fluctuation of 1 MW PV is NAS battery 1MW & | Short-period Microgrid
(USA) absorbed Lead Acid battery 300
kKW and indirect load
control
Albuquerque | Fluctuation of 0.5 MW PV is | DER for buildings mid-and-long Microgrid
(USA) absorbed such as gas engines | period
Maui (USA) Fluctuation of 30 — 70 MW | EV charging, water High-speed, Direct load
wind power is absorbed heater are controlled | governer-free level | control

TAgan159n19 NEDO Tiaifiunnsilaqiiulfunlasenis Smart Community uay Smart grid 7114

52U IT dalunisaruauaNangadszndnsaufiasni sl i uas Bunalwinnnan linu g

Tnen1aNEDO i linnsatiuaywlunanalassnisuazuanadsunaidui auini diauea sl Ay

Japan’s Smart Community and smart grid Goal

More convenient, reliable and greener system
by means of IT through coordination and cooperation
Between energy suppliers and demand side users.

Enahle better use of
heat in addition to

eiectm:irv.

Wi

- -:_ s
astad r—e:
Gas smnen
Construct charging
stations for EVs.

utize Mhor | g0
peak cuts.

New- genarauon

senunTdindanlasenisiedile Kriengkrai 102013

Comstruct an energy system which is mutually
beneficial for main grid operator and regional
energy manzgement provider.

Zero Emission
Buildings

|

Information Netwark

| 4 . /
3 L U s
/ Home Storage
Battery

&7

Solar Power

Wind Power

Connect BEMS with regional
EMS.

Storage
Battery

.;’}ayﬁ

Smart Meter:
Visualization of home
energy use and
demand contro}

@EDO
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City of Kitakyushu: Approaches for Low-Carbon Society
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\He3 Kitakyushu LiuiiiasgnaninssuminGusust) 1901 an

<3 ¥ a A My S 1 ° vl
’qm@ﬁﬁﬂ??ﬂm@ﬂﬂ@’] “«]'Wﬂﬂ"]?m@ﬁmblm‘lﬂ@LL@@\?LLQ@@QNV]WiWﬂﬂ

1%
o

50 Upann 1950 THAANANIILHININBINIALALN NI LALND
AINTUUINANNINTY Aauludasnaassan 1960  ASlAT

P o - - v =
ulbunanisauAnNanazieufityuisesdsianian Tnad

nsdinmaadanistassNaiwwarn19Liulganssuaunisngs

P , = o Aa
Weann1slaeananiazsanienisuhlatloyviuanineniinau
v & 9w &y ] = ~ o g . @
wiihtiuude antiuliiulauneuazlasenissine@nuinungluigesreanisinlii Kitakyushu {uiies
azann tnaludl 2009 THNulau1a 1Hiiles Kitakyushu fluifias Low-carbon society Tnaifiiuuszes
nanslunisannislaasing CO2 a1 30% (4.7 Mton) luwamiiedlull 2030 annil 2005 wazluszas
£199¥an CO2 a4 50% (8 Mton) LALNEY WaT 150% (23.4 Mton) Tudsymeuauieids (un1staan

nstaesfing CO2 andszinadue Alfaansnaainidiest)

Environment Developer (Green Frontier)

Operation of Yowam Steal Works Developed as iron-producing ciry
Wastenater Tom hoaries Srnoke and soot
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e L Sow-poliution rype production techriology
Emon - Cou.quﬂm_ =
“""“l“' i \__ politions __J
—  Establishment of -
s i KITA ase0)
Coopantion fix wisin of s \
I ocal foreion E. : m"‘m Agenda 21 ' — ¢
T IV al - n =)
]::}11:3 Imternations) SeoperEnon Mmi?;;“m | e e |
Policy for Socimty | (oo Al | Kitakyushu Eco Town |
_withan - — ~ 08
Emmumelle | Messmes fix household waste L
Samd —J
Twdle reduction oo 20 % o
Uker fees for waste digposal 1 n{'ﬂ! dinanc
- . . = designated ciries, chnrgereusl.; i { Site for dzcnngdp{&ﬁeggmg f Johanresburg Sumnnt official document
Policy for sustainable : A | | Kitalynshu Initiative specified (2002)
The world Caputal of Sustamable Paication and
Development evaluation of
k- Geand dasizn (2004) . practical activities
Polic for low-carbon .
ot ciety ‘ Eco-Model city
P"l“"f o ymbioic socaty Seeeen Fiunter Plan (009) J
b
Cresticn of regions] and Environmental Future Ciy;
Elobal enaronment

Taelazan1snng Kitakyushu lEdnundieannslaeafinaBeunszand 2 lasanisfiaaiume 1.

Tasensszuunisu@n i waz 2. Tasanns Smart Community Creation ludauaasnisuan liiinas 14

al

A7 Balancing sxudnamnuseani sl i uaziunaninnaanla Weelwinluaunsafivlévse

1
7 =

WiuldusiAn1E41a7ge warnislinasenuasanfindvidanassuaniiuldainnsoniuaunisnan
TWinasfiasiinisiizmasdanisaanannadsndnamsnanuas 1 Wi 2. Tasans Smart Community
Creation \flulassnsisandlanuszudeiBidnienau 53 13Evuas quauias Kitakyushu Tuiud

A '

12,000,000 m2 Iasilasaniseiaasianun 38 1ns9n1s A uuaulseunosn ldasi#i 16,300 MJPY g

U
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Tasan9sinegnAnTulaan s HdIUIINTRIINTULATLTEM 191 TATINIINAIIUAN WA
uasanyimel smart metering, Hydrogen for fuel cell, Smart condominium & School Laz NG RV EST
nanANFeuuazinin TneTasansiildunnglunisensnagiiiesans) sandenisenanagissmea

Tudnuaie

Using Energy Smartly
Kitakyushu Smart Community Creation Project @

By-product
hydrogen

Wind power
generation

Fos 180 |
Natural gas CHP

2
o

Tudaunisnisldnadsanunauny An1siaseanasauan e Kitakyushu H9uum 17 MW (1.5
MW x 10 + 2 MW) Tagilutl 2013 &in1sRnass Off-shore wind turbine 8n 4.7 MW (2.0 MW + 2.7
MW) Treinng Kitakyushu HUEURAARINGSUansiaunm 200 MW 1uT) 2030 uaz 600 MW

lugouasnasunasanfind lidn1sfnssieunn 49 MW agludautivuinende 37.5 MW uay

o L% =2

A11N9NUINDIADUNITN3EN 11.5 MW Tugnuaag Solar farm lARNN3RAFAIIaUNA 57.8 MW a1n

fudn 18 518 A1eefinuaeuansdna e iuuy FIT 2een1sadnlniinannuuaandaanusiieg

Tnaian Wi nfasan s ldiugnan Winedw FIT azgnizanfiuiug i lWinyialdasanndesauag i

a

= g

NunInfin1zanean FIT ldunndieawinle wuiles Kyushu insZenifuanliiniin 111 JPY/month

TnaAeatvaslszineati 87 JPY/month

“Feed in tariff” system in Japan

Power Source Solar Wind Geothermal Small & medium sized
hydraulic
1,000 kW  |200kW and
Power generafion 10kW & [Less than [20kW and |[Less than |15,000 kW |Less than |and over, over, less Less than
capacity aver 10kW over 20kW and over 15,000 kW |less than than 1,000 200 kW
30,000 W
| Tariff (Tax
(PN linclusive | 37 8| 38* 23 5775 | 27.30 42 252 3045 | 35.70
MetofTex| 36 | 362 | 22 | 55 26 40 24 29 34
Purchase ’
gquarantee (years) 20 10 20 20 15 15 20
Power Source Biomass
Power generation e et Gaﬁm Solid fuel Solid fusl Solid fuel Soiid fuel Solid fuel
apacity ;SE‘:‘)F é:’;;f:’"‘ (unhamessed wood) | (Wood) (Solidwaste] | (Sewage sludge) | {recycled wood)
Tariff Tax
(JPYKWh) | inclusive 4085 3360 2520 17.85 13.65
e 39 32 24 17 13
Purchase
quarantee 20
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uanantAzan9sinadinefiuudadalinissuseAizesnistszudandasnu wwluniinseudlasenis
Energy-saving contest, Promotion posters n13aanlutlsznidAdiatnsBesnisann1slinaeany nns
wasunlnaanl LED nnsfinfeszuumanaunsldiniln (Demand Controller) Tasannsa’ng

Energy Park

VA REBSE
SELIN SRS OR

L1 _—
‘2\ Y
ZIN™

BEiR POmER

FU=RNEN
L LY
ADSRARR AL AR

o — - - —

10,000 <

-

< Irer-company colkaboration for T T— Coal gasification combined
& 1 electricity g power generation
B Pebroleumn gl HEa Solarpower generation ‘H Matural gas

senunTdindanlasenisiedile Kriengkrai 102013 9N 14 299 27



Kitakyushu Smart Community at Higashida Area

!

S 2

ATNNNANINILEIT LB Kitakyushu  tAgfluiiiea
gramnIsuudnuaztlaasnaniazeenunlutacusnaeananau

| v v
P % o s

nliRatloywmdesduandeniaonisainiauazniaiitetnamn
wAsaN N vATlE RN sHuNALARInaaaundLLNTannna
Aatiadiinla dmziadasn augd lureuiiazaenanaianisdin
Waussenaagillasenis Smart Community Creation w89Lia3

Kitakyushu Tneddngiszasdlusyaulszmeraiianiiiulasenig

Smart grid iesesiunaFLInnIAsEgiaresdszmalusuan ludiuzaailed Kitakyushu ifunis

atuayunEulasnsudine Aswiludeslwiniuaunmada inudscarunogan daluiies

TAgenslionviatssm/eAnevisdu 67 918 lug1ine Higashida tneddasszazinanlunisnidiu

Ip2an13a7nT) 2010-2014 Hipsannseiaasianum 38 Taganis 1Eeuilszanns 16,300 MJPY

Worst Air Pollution .

Caused closing a school

e R =
“The Dokai Bay” Sea of

Death

Erode screw of ship and E.coli bacteria died Recovered Blue Skies and Sea, People Enjoying Environment

GreenFrontier

P ! . Y o £ o a & =
MNAUANLAAININTINTRsTAT NN TN IUE N T I NAS LTS EN19RART Smart Meter

Fuuazaadioyasiiedudnananusiesnts 1 i sanen T a4 Tudsszuu Cluster  Energy

Management System (CEMS) ta?l optimize wazaanisnisuaniaz linaaanuluiin Tnedenlaeiy

s2uUHAR WHNA1N Renewable energy, BEMS (Building Energy Management System), HEMS

(Home Energy Management System), FEMS (Factory Energy Management System) Was<LLINAR

T gudauszuy 1T i linsndnuazlindsanulniliiullegadlss@nsnmuazlsiunuiign
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[Smart meter]
Receive notifications for power pricing, etc. and send power
consumption through bi-directional communication with CEMS

[CEMS]
{CEMS: Cluster Energy Management
System)

Promotes optimal energy management

Cluster Energy Management System (CEMS)

Solar power
generatian

IT network

by connecting with renewable energy in
the community, BEMS, HEMS, and
backbone power via IT network

[HEMS]
(HEMS: Home Energy Management
System)

Coordinates with CEMS and automatically
provides power control for households

[BEMS]
(BEMS: Building Energy
Management System)

Regular household

BEMS/FEMS

| nghting:'

“ .

Smart meter In-house
di

7\ | Coordinates with CEMS and
automatically provides power
control for buildings

[FEMS]

(FEMS: Factory Energy
Management System)
Coordinates with CEMS and
absorbs natural energy and
energy fluctuations unigue to
factories in order to secure
power stability

Energy Visualization
Smart management by citizens

Cogeneration, hydrogen, solar, wind power, efc.
Make smart use of a variety of energy

KITAKYUSHU
Sh T
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Townsmen Solar Power Station

T39I was uasanfing Townsmen Faunannasuanviln 1.5
MW saaguuiiod 23,000 m2 dsanadlnfinfinanlfiade 1,350,000
kwWh/y (Deuwindunis 18 InWin Tutinusnuau 400 naapnEen) Iniin
fudnlfazgnanelinsim Kyushu Electric Power lusian 42
JPY/KWh  (13.5 B/kwh) ilunan 20 1 Ruasnuilsznnn

500,000,000 JPY (110 MB/MW mumﬁg@ﬁmﬁmlﬁq) EPAIAIAN

neas19 6 Wweu (Mar. — Aug. 13) 2eldannnisznelnindsean
10 MIPY/y azgnasidinnasuvsinfidandn “Water & Greenery Fund” TaeSuasuldainnisean
W151Im7 (Bond) a1niiled Kitakyushu Tuwanszmsusey 50 1 wanaNTE AU RLL A AA N sy
uaziizEmanauou 17 MIPY anlfidniulselwilnguauetinuiiase (Citizen's Photovoltaic Power

Plant)
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Choshu Industry’s Solar Power Module Plant (CIC)

1/31¥% Choshu Industry Co;,Ltd. (CIC) Aasaiiletl 1980 uax
BunAnuay Solar cell 9ne1uT) 1998 fleeane 360 MUSD lu
T 2012 Awidnanu 640 A wARAWITUANIHWA Wl Solar Cell
uazaLnsnlsianaa gunsal Semiconductor, LCD uaz Organic

LED lu@nuaadg Solar Cell 13%% CIC § Line N1sRARFY 190

Ingot WNAR Cell uazlsvtlsznay Module Inamainaaulun
:// 2 d‘ a a o rd‘

elutszinany Solar Farm waz mutinu (Solar rooftop) A NARAMTIUAINUAIEANILLAY

e o

;1319611819 TauiTaqiiulAdinaswmun Solar Cell jundniasnisudn ingauazilsz@ndnangsia

19.7% (faq1iu Best in Class @¢/#1 21%)

Kominal maximem power Neminal madimum power "‘“"‘ Heminal maximum power
LoD @ HIGY ) I_I'Jh'J & gy (2]

et T T o —

B e St

D B e
o

E i e e e 12
e

CIC Module Maximum Power Module Efficiency Cell Number
CS-300C21 300W 18.4% 60cells
CS-236B31 236W 16.0% 54cells
CS-226C21S 226W 16.5% 50cells
CS-113C218 113W 16.1% 25cells
CS-113C21L/R 113W 14.1% 25cells
R&D Model 320.6W 19.7% 60cells

gUfuansuans Layout paslsssnuilsznaufiaadiiney Tsssundn Cell uay Tesilsznou
Module ka% Ingot Iaemn1elsaanuluuufnga Solar Farm 13nlsaanuniunin InasiA121e Module
ag91An 1.3 US/W TaliadngeidlanBauiauiumainaiailaqiiulagienie Module aniszimaaud

$9ANAINGN 0.7 US/W
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product|on \\
PRSI .

Module & Ingot
Head foce ‘; |roduct||n

-t —_—

TunmaidienTa 13 CIc WidnEausaans ludawlselszneu Module 3ail 7 %umeumugﬂ B
AINN1IATIAFBLANINYDY Cell UHiaz Cell Tnannsdafunalwinfinaals annvhisin Cell undn
AL e B uazidense Cell wias Cell Windaefu annthuflunnstsynaulnseaing Module
Tnedueis Laminate, Weli Film EVA, Cell, Film EVA a2 Back sheet ndoefuneuazsnuATese
el Film WWURRRU Cell antisinnisidesda Connector Aauftagiinnismagaunsuaa i
2849 Module luﬁmﬁmimﬂiﬁwﬁqmuummuﬁﬁmumLmvmﬁmmbl,v\h”/\hﬁ”lﬁﬁﬂdqLﬂumimm@mu
Qmmwmmmmﬂn@uwmmmi Packlng wazasliignén  TeaszuunisnandluwuudnludiFiney

‘VN‘MEJL”IF_IﬂL’Ju’ﬂuﬁl’ﬂuﬂ’]ﬁ‘ﬁlﬁ"ﬁ@’ﬂ‘].lﬂ’]ﬁ‘L‘]]’ﬂNﬁl’ﬂ Cell uaznsfnmsdaaas Cell Alfuuy Manual
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1131 J-Power \{uiizsmuan linauwialung ludssimadiu

nasailat] 1952 daqiiudinnaeudn insaniszanns 17,000

' '
= '

MW @9etilu 10 1EEnusnaeszsinuan i Tudgdu Inan@s
TN NNANIBEININTIgAIIWIU 8,560 MW G4lndLAzenns
Toalniawdseruaanten 7 8,400 MW Nwdedlunisuan

IAranwas I wlEAANENLUsEHI 15 MW Uananniieai

AudaNAANEN9T 2,400 km NiTeNsRAININZA|RaRALsNA

N A e NTNLFEN J-Power Niilad

=

Wakamatsu @98§s0aLazRanIsNUaNeasin9sai 1.

2
]

—— o uaudtnausuBaclslnilinassuaniaben 2.9

disposal and ; a o gy Y A
landfil field genanistnitainlssilnduiusndanaulunsia

Watinug 3.1fulsseuainnisuanliinann
wasunasaing 4. ugudisunisnania el

ANEuIL (EAGLE) 5.1A34n13818AN13HAR IiN

AINWANIVANKUL OFf Shore WA 2.7 MW Nad7

Inngarinaunauizaau 4-25 m/s 6.1155NANAR
& p Vv = Naa = a

zidama (e nNAaInNInRLNENAY) AHANAR

2,500 tly wazdAun 85,000 m2 lnan1eiizEmlésan
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uiuBEnlgnuzidamalunisingsiasinain
Tssw@ninann Solar Farm Aflulseansa Inenng J-Power 1H5uRuaILAYUIASIN999N NEDO

32119191 2007-2012 Wa i i know-how  sialudnuniseanuuy n9RARY NIANLAZINFeINE

Tassnstignadneuunauiiiaainnisaunzia auan1asanas 1 MW 1EwaTulatl Poly Crystalline

v
o

1849 Kyocera (178.6 w x 5600 Module) M Inverter 4 faaunm 250 kW wananiegainismadasunig

nam I nugsanindRaenaluladl Concentrated Solar Farm wazszuu Tracking 1476 161 kW @4

Hilge@nBnneangalla 28% (1szAnBnw Cell 38.5 %) taeld Module au1m 280 W

1A79n19 EAGLE (Coal Energy Application for Gas Liquid & Electricity)

IA29n19 EAGLE 1fulmsanisansm lunistinnuiiunnu@s Coal gas HNUNTLU21N1e Gasification
WenaneRineiuasInii Tnalffunisatiuaywain NEDO tnefinnaidlusnanisannisilaes CO2 7
98% laelE35n17 capture wazin Il lfAu saudeannislinasarulunisduing CO2 as@n 10%

= o a . . I o a a
iU uiusTLLLLLLAN (Chemical absorption technology) ldseazinarnniiulazenisainil
2010-2013 tlaqiiulfidnsinunnaauiada@uuazatszudenistindieyan i liasanag @i dadi
Andrazpulalull 2017 AsBawanniasenisinanisaiuayunisinisagiisnndadanilufiodinng

v . py A o = |
aeulun19a519 pilot plant  ienagauwardAnannlunisreisnadelssmelneguiiazaianig

avuayuludunau
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Tunsidunienieldzulenialiiinganu
uananaTuladl Eco-Techno 2013 Mflusundng
waluladifufinsdedauandenidu Renewable
energy, Energy Efficiency and  Energy
Conservation technologies %QLﬂud’]umﬂumWﬁz
Auditluies Aeluflavseagdnaluladiinaula
nelueu
Solar cell technology: wanwiiaann Technology
Solar cell il luswilinni Solar cell fanunsaviusidesinliunuanslusudsgnimnnliaunsn

v a

wunuazdresianisindeuiinauazfinss angy Cell winAnAan Wi 92 W $1a1 10,000 JPY

Roof Shade

1%
o

Whumatialun1ranpinsiausuiioundannineianisild Metal sheet Insin1saasauauiuLaniNaan
grunnAuunaiadena guug i lufiewselsseuanasuaziilunisan Cooling load lngianuisnan
g ugawiingauann 70 C AdauAIAN ande 55 C (H1NN91 20 C) A3 uiaanaaziuunziy

Uszmaluanfeuuuuiinueuindt ieslunguuisenaassiesnansaniiiesainsieanisiuaaue
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Micro turbine

[
A aAaa

walulatin1suan AN WA I UELLL Micro Turbine Miuannuam li1annAaaadetinuizanni

'
=

. o o A & A o ! - |
ANNNANNTRITEALTN WIANTT AT AR ANEINANNGN 1.5 m/s TIATNUIINUBEYN 23,000

v v £
o '

USD/AW Tagiilaanuannnson@n i LEssus 1 kw - 20 kW Tuagiutiuuiiuazaings 1w 8ne

M3lUaLe4 0.12 m3/s NANEL 1.6 m azaus0uan Wi lE 1 kw Geldsz@nininuinnda 50%
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EHHI0mOEETENERIBOT.
BMEZ RO KETHRESAHE,

Organic Rankine cycle

dlugnmalulagntdiaonufeumasldisluglaesintau letn vdefngdeusnannindiu

v
o

Organic Rankine Cycle Ingtissm KOBELCO tfaqiiulfifinnsimmuazldiuninseuauinsings 70

kW uaznaavmun luawn i unjavaaauin 125 kw

BRME ATV -RBYATLOTO—
(BRI | 25 kWD~ )

Sterling Engine Generator
Hhunalulagnisu@an Winenursesaus Sterling ienan luiln sanfiatineu ve9LizEm

SEC autlaqiiuansnsanan Wilnngegn 1 kw Tnadunuazasdmiaelutluiia
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2.4 Wan/asranuinliainnisdinsauianssungu (Group Discussion)
a | Ao & 2 P o o v ; =
AanssunguniuneaumanarantsAne luiastesulaunadmiuaaianisae Wi on Grid Taad

ann@naniszinaduine aulatiife nfaniu Miaana Tnaanrunisalluudazdssmeliagifianse

ANUANS
Solar PV ~ Grid PPA approved Notyetdone  Not yetdone Notyetdone
privateongrid connected 2,000MW but (Government (13 MW done (1MW doneby
1,600 MW installed <500  plantoinstall bystateown) government)
MW 50 MW)
Regulationfor FITin past FIT = 27 Scent Notyetissue  Biddingon FIT 17 Scent
tariff and now with Quota 100 selling price
Bidding MW (Rooftop) (25-30 cent)
PV Technology Produce & Produce & Produce & Import Import
Export Import Import
Target for PV 2,000 MW by 3,000 MW by NONE 600 MW by 160 MW by
energy 2017 2021 2020 2025

Tnatlymuazailassarasnisaniulasesnislagnagdluaisefiuans

mm Thailand Pakistan Indonesia n

Price of PV Generation Stillhighand  Generationcost  Generation Pay back period too
System cost higher not attractiveif higherthanFIT  cost higher long
than FIT no FIT than FIT
Regulation NONE -Limitationof  Still on discussion NONE Solar and wind
PPA (not clear policy) Limited to 10% of
-Need to get Maximum demand
>10 licenses
Technology Reduce the Quality of PY  Notmuch human Stillimport  -Quality of PV
cost of PV module and resource module and System
module System -Grid capacity
limitation
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mnmmqmmimmﬂﬂﬁymLngﬂmmmmmiéwLﬁu‘imianwﬂmuﬁf;m@ﬁﬁW Ay lAsatl

® High investment cost of PV system

®  Payback period too long

® FIT too low not balance with investment cost

®  Awareness of stakeholder on PV technology

® PV technology and technology to connect on grid

®  Lack of human resource

B Limitation of PPA/ Area
antfyuazguassadinedlifinisagtunamauilatym ety

®  Demand side management (Smart grid)

® PV project for the area that has high generation cost such as diesel generator area

® Invest solar PV factory related technology locally

®  Tax incentive to reduce the investment cost

® FIT should be balanced with the generation cost

fauh 3 Uselagunlasuainnisiansanlaganisg

3.1

3.2

3.3

3.4

3.5

Uszlamisianias
annsiingantasanasvinlitdalesimniuazaanudinlaiuniniuluizesaasulaug uansnng
dudinaivanu waluladnsw@n Solar cell uazn1sa1iulasaNIsaIMLoE WA e dudTNUAL
WA ulatuargsnandt U ing unasUnALUEW Aot

dselemisenigausiudiin

v 1 d’/ ° A fd‘ % v a
anniadinsanlasanisiiazanunsntipansiuasilszaunisainldnndszgndldaululasenisw@n

TinannasuLaI ingIn e uinasniiunisag lulaqiiu soutalasan1snasanunaunu

wazinalulagaws) Mlfainniaidenauau ECO-Tech 2013

Usrlamiseanaenwisaninisuiadiei

1
o A

s AR Ao A o % \ ° o
@qﬂqimﬂiXﬂ‘ﬂmﬂ?mﬂﬂﬂqmmLW@qu{LﬂiurJ\?ﬂqimjuiuﬂqﬂﬁ\ Li’rNmiuﬂutﬂummi@uumwumz

5
49
deiasaiaianisasulugsia vivagtuny Model Arusanilanaznisdidousanaasguaulunis

anfiulasansdarhazianlseensldlussnislé

Aanssunisnsnan ldaniiunisniely 1 waundadindanlasanis

]
P =

AL IUUAS LTINS WL 1uTIA T TATIN s soudegeimsiifizdes

Aan7IunENeaiazALtun1nNe 1l 6 auuaddinsanlasang

-n3aiiulAsanis Solar rooftop T SCG visetisEmaneuanasinaiias 1 131w
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a v v 1
4.1 i’]?.l@tl,'ﬂ?_l@‘ﬂ'ﬂﬂﬁ;le‘ll'ﬁ")NTﬂNﬂWﬁ‘

4.2 AnuuanIsatiua4m (Program)

4.3 wnanslszneunisdsyg/dunun (Training Materials)

4.4 91891UAAUNTLAUNIY (Country Paper-Thailand)

4.5 L‘ﬂﬂmﬁ‘ﬁ’]Lmu‘ﬂmm’mwﬁi‘i@’mL"ﬂ’]‘a'\'mﬁ'ﬁlﬂiﬁmﬂ@:m (Group Presentation)

UNRIUB

1.

v o

FenHIUA=INARIFAS NI A8 Cordia New 14 pt.

seuniadinsontasenisieiile desdanilusayana wazdnnuuadnginisly

s2820AN 1 LABY MaannAunIenauannisidinganingenig

NM39REaT 89U AN sasLiunn e Rse 11T

n. lunsalenansuunfumans g Hhidin g e nuuasienan UL aIAfUELEA
uazandeIneldsuele vige

2. Tunsalienansuuuiilunseane Mdelndmaauni1edina (liaison@ftpior.th) wazds

ANUNBNANTUUUTANN AN T 7 eleT

2
o o

Nag ... dawdmAduilg a0 UANNANAAUINTIR 81A1981A8Y T 12 1827 1025
nuunvalesu uaaranly wangln ngamns 10400

NTWELNT A1NNTORAANNNNTINELNTTa91unnidintanTasan1saf lavTasneeud

dnvinlaefidinsantasaniaeilelulassnisdu 1 hitp/mwww.frpi.or.th/lAgen19szmdng

Uszmarmainangidingaulasenis/tabid/106/language/th-TH/Default.aspx
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