LCS ’ 0
BRFRAEDERRTIC@ITFT

B & O - HROEENSF UAICES<
1/ R=Y I VBRURDICHDRES

B i b

AEXFEEY AT L (Vol.3)
— BT FU A ICED < IR MERBATRE
(§YF LBESTENELAURABEL) —

ERE28F3 A

PV power systems(vol.3):
Cost Estimates for High Efficiency Compound Solar Cells Using Quantitative Technology Scenarios

Strategy for Technology Development

Proposal Paper for Policy Making and Governmental Action
toward Low Carbon Societies

E A SRR FE AR PR iR
BxRFRUEZEREY Y —

LCS-FY2015-PP-01




RRRHERERICAFZBERIEDHDRES
KitbaZEMR | KSR EL X T L (Vol.3)
T 2843 8

=

KBEHFEEE S AT DTIR WK LIRS TWAH S, KEFZRE A TR e % 22 2 MEEAAR
AIRTHDZ END, KRBT % — (LCS) Tid, fHEROFHIMBEREZBE LA K
BN IR 2 54l LT 5, BESR CIX SRR EM 2 xR0 L. 2030 FEIC K EHEE S AT A
DIFEA MBS H kWh IR T DEHZR LI, P CTHEKa A NEBATRE L 722 5 LAY
KIGEMTIL, @R EHN D EEEMNEBEE THDH 2R LT,

ARETIX, WEORRD 43 - ¥ 07 2 EEeEmh LA W% (CIGS - IV %) K
ELA kgL L, 2 2 MEEEIT OB R EaR ] 2 BRI Lo E &I T U A 25 L,
KORFMEE TN LTz, ZOfER, BURHENOBE CIGS KIGEM T, AT L& A 125
M /W 235 2020 4F1Z 97 F /W ~D =2 A2 MEJKAS il & iz, 2030 FELABEO AT K#EL LT, #
VT DEANER S D & AT LEAJRE 50 ~ 70 /W ERE I, HEEOEWIZL D
FKMEL Z 8 LTl OB 2 R Lic, @3 b7 I2id, FEBER ORIk B &
B R BT e S I B AT 720 EONENEE CTH 5, TV EKBGERIZOW T, @R —
FHTEY 2—/VEEERN & < . 10 5Ll EOEEREO R EAKETH 5, ENHRAITB O THEN
VAT AORARIRE BN RD BN D,

F72. BEROFHI & OEEE DS, 2009 4E0> 5 2015 FEIZ S AT LEAJEARAS 253 F /W 225 125
/W ~EEBLCEX -2 AR L, 203X MEBOERIT, @ik, fgiikic k55
BEE - i A7 2 (BOS) =R METF, BLEHEREO 2 X MEREL, AEMEOmM FICET 51
WTho, TORBEZTMLTND, ZOX I, BEHFERCTHGIERZEE L TR - iz
Wi 5 2 ERAMETH D,

ERIZRAFEEARIERARERE (UST)
BRIt Y 2 — (LCS)



RRRHERERICAFZBERIED-HDRES
KifrbaZsR | KISHEL X T L (Vol.3)
T 2843 B

Summary

This paper evaluates the cost reduction potential of Photovoltaic (PV) systems which is now widely spreading
and is expected to achieve further cost-reduction for the sake of larger-scale installation. In the previous
paper, we analyzed the cost structure of various solar cell systems using quantitative technology scenarios and
proposed a PV technology roadmap to achieve 5 yen/kWh power generation costs by 2030.

In this proposal, we proposed required technologies to reduce the PV system cost as a result of our analysis
using the quantitative technique scenarios. We evaluate present and future technology scenarios of compound
PV systems (based on CIGS and III-V semiconductor materials) considering achieving time of research and
development. To analyze future PV technology costs, we designed manufacturing process of different types of
compound semiconductor solar cells, such as monolayer and multi-junction types including 4-terminal type.
According to our cost-structure analysis, monolayer CIGS PV system cost will decrease from 125 yen/W to 97
yen/W by 2020. The installation cost of new CIGS tandem solar systems is calculated to be 50-70 yen/W with
more than 30% module efficiency after 2030. These results show an importance of comparison among different
designed solar cells in estimation of future cost-structure and technology development. To achieve more than
30% module efficiency, it is important to control defects and interface of cell layers, crystallization and
formation technology. Although III-V solar cells have achieved high efficiency, manufacturing cost needs
to be decreased with more than ten times higher productivity. Concentrating PV system also needs drastic
improvement.

We also compare the PV installation costs with a technological level in 2009, 2012, and 2015,
respectively. PV installation cost in 2009 decrease from 253 yen/W to 125 yen/W by using technological
level in 2015. It was confirmed that this type of cost reduction involves price reduction of raw materials and
production equipment based on market expansion and improvement in module efficiency and productivity.
It is important to continue cost evaluation analysis at intervals of one or two years with the consideration of

technology development and market expansion.
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