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1. &L (Un-economical)

2. FEFE(YUn-stable)-
ZE)%E (Variable)

3. =mICIZI=IRLY (Useless)



KBEREENDRHEIRESED D ICHRSE

ABYEHREI S BERNEDIEEM Amazing potential of PV and EV

10EF A—FLDOKE Bt/ \RILTCEVHERESIEREE ?

How many miles can EV run with electricity generated by 10m? PV modules?

KEEE it/ \RILI0FEF A—FILDH F1=#31.0kW (10% conversion efficiency)
tH A 1.OkwDKIZEMAFEEY HEAIX1IERE THIL,000kWh

1,000kwhDEAD I RILF—E=3,600MJ (1kWh=3.6M))

* EVOIRE (10-15F—F) =0.4MJ/Km ( * M JHFCRAMERHERREE THISEIR)
1,000kwhDESR TEVHIESIEEE=3,600MJ=0.4MJ/km ( 3,600MJ X 2.5km/MJ)
=9,000km A

\ R4 m#E 10m? required area
>  HH 1kW (peak) PV system

g 10m20)_7sj!§5'6/f*)bb“&hlflﬁf‘ﬂ’@,OOOkm
DEFTHVEIRE 9.0km/KWh (10+ 15F—F)

F R ETEELI1000kWh

Generated per year

~__ 9,000km/4F |

AR LPV+EVaYE

T.Masukawa
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ABNHRECERBIBZESETD vs. /1AM

10m?DKBEHEFEEBEIOMOKBNENSSRERTHES T 2/—ILDOHE

Comparison of electricity generated by 10m? PV system and ethanol made from 10m? rice field.

*0.4MJ/km(10=15F—F) miE 10m2

=2.5km/MJ

_ PVFEV 1.000KWh/ZE |
\] 9,000k m/4F | 3600M1 %

( WA JHFCHR AV ER AR RIREE TISE3A)

2.23MIkm(10+15F—F) 14/~ o  EHR _10m2
=0.448km/MJ %042l 1kegk  BUNEXK 8kg/

EL=(BART)
&, " F‘ I2/—)L
[ SO 0 - < 3.36L/%F | REEEE L 4

32km/ 71.2MJ/ £

[t

- IR/ —ILDEE ‘
Bio fuel /(47]’%*5'- oML BREROREE

800kg /107 —JL/ E&LT=
(BRIRILF—T)

T.Masukawa
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PV Modules (DC) and PV Systems (AC)

PVESa— LB (B ) INT—a> T 423+ —(PCS)

EiRERXRICE#R

@@= 0=

N



HERICEEY I CRRG KRBT RILYF—
Why solar energy?
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EEBEEE T RILF—iER (IRENA)IC LN,

KRB ERADOXRBEREICDUNT2010FEH 52020420 10£EH T,
B KEBEXHEEBFROZEFIA DS : 81%iFH4 (HH5H{RFLg)

B KEEHBED1—I)LOfE : 93%iFH4 (HH5F{FLT)

B EEIXBF (LCOE) : 85%im4* (HFRFE 1 kwWhiz=b)

KREEFAKREXOREIX bR (EHI) : A IRENA

2022353)% NEID Total installed costs
Renewable Technology Innovation Indicators: Mapping progress

95 in costs, patents and standards &
Percentage decline
2010-2020
Australia 85%
. g China 86
] France 82%

Germany 809
India

Italy

Republic of Kor..

Spain

United Kingdom

United States

= 0.3

020 USD/KWh %

0.1
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m IEAD 20124 (CFFT U= IWorld Energy Outlook 2012 (WE02012) | (CBWT,
HARDKENFEED2020FKDAFEASRBE VA TODED THOI.
> BITBERSFUA (Current Policies Senario) : 227GWpc
> ¥BERSF>UA (New Policies Scenario) : 266GWpc
> 45033 U (CO,EEE450M MFISFUA)  : 303GWy,
m UDUBDH'S. 20206 RDEMHE767GW, T MIBERS FUARBEUD2.9EICEUE
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HARDKEARE : IEATERREL 20226F~20274F
T ERTRILE—EE (IEA)CLIE@EEEL '

B 2026~2027£F(CHMIT. XEXAFEERARNDZHREVWTHRIFEEFE TERADEIRIC
B 2027FDRFTEAEETN2.4TW (20214FKDK2.518) [CHEKXITBREBEL

2500

2000

%\ 1500 /—
(U]

I
EF 1000

500 /

0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

/

e (C0a| == Natural gas Hydropower — s \\ind Solar PV e====Bioenergy

Source: IEA Renewables 2022 & V)




2. BFRICHITDXEBELHE




tHROBDOAZ : EFEAS>F> Y

m 202 1 FDFEREAE : BAR(I441
B 2021 FRKORHFEAE : HRII3)I

X BEDHAL : GW (FHTw b=1007kW)
DCEFLA (KFEBEZ 1 —ILDOEFTHN)

TABLE 1: TOP 10 COUNTRIES FOR INSTALLATIONS AND TOTAL INSTALLED CAPACITY IN 2021

2020 FHEAEZE (DC) 2020k RIFEAE (DO)
i W cnmina ssoew 1 M chiea 085GW
- g USA - 26,9 GW {2} . ‘ European Union 178,7 GW
EOE EuropeanUnion®  268GW 2 =  usa 2iGw
3 = India 13 GW 3 @ Japan 78,2 GW
s o Japan 6sGwW | 4 owm,  India 604GW
SO0 _‘ ') Brazil 3,5GW 5 - Germany 33,2 GW
G - Germany 5,3 GW 6 a Bustralia 254 G\W
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2030%F46%Hlifk. 2050FCNERICRIITIEXBEXFEEBEADRFEEVL (2E4)

EHlfE (C L DTUEEBILICET DEE
2020410A : 2050FDH—R>=1— k3
20215648 : 2030FDiREIEH X46%HIRE (E(C50%DEHEEHIET)

Jul

‘

HORI IV F—EAETE
- BERIRIE 1 20214104

B BT RICOWVWTE, FHERE LU TEEFSRDFEADE ETEAEDEAICERDIED.

B 2030F D46 %HIiEER (C(E. BIFEMKICHH DB IRLEEZ36%~38% J(ZF.LE
HiEL) (CeHd. BEMRDHATWSBERRET RIVF—DiHFEHEFEDLEDIE
H - REMNMEAEIESICIE. 38U LDEHEZEET
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EEXRAKXBADHBEAS : 2021 FE(XRIFELL25%iR JPEA

B SEEAKGNHEES2014FE~2015FE(CHV\TEESET T BCGWZIEB I DEAEZ LK,
B 20165 E~2020£FE (3 5 GWIZEDMHAEA L L 2 H 202 1 FE(XRIFRELET2 5 %R Ui,
B R OIRR (IR F ITEREN R UETesh TH D COtEmEL < Z ENMEREEND.
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HARDXKZARE : AFXHEES IVEBEICIRX MEFRHHD JIPE)

mEEAKEZE (50kW~250kW)0D2022FEFITERlit&(Z10M/kWh. 2023 (39.5M/kWh
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B average module, 60 cell
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module efficiency %

18%

17%

16%

15%

Source: IRENA based on VDMA, International lechnology Roadmap for Photovoltaic (11RPV), 2021

14.7%

Note: Average module corresponds to p type and 1.74m2 in 2020 (1.64m2 before that)
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E% (BIPV) road and rail, noise protection): b (RI pv)

s A/
Z 7 \, /4
A
¢ Agrivoltaics: 1700 GW, E% ? Etm

(Agrivoltaics)

Building-Integrated PV: 1000 GW,

{]
\ Urban PV (parking spaces): 59 GW, gﬂﬁi’
(53815, NEF

DRAEDIF)
(Urban PV)
JKH - #SmE
(FPV, Marine PV)
(VI PV) Vehicle-Integrated PV
{car /truck): 55 GW,
(7t : Fraunhofer Institute for Solar Energy Systems ISE) n:y RTS corporation
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