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IEEIC 19% TL7=,
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5. SBOMERE

(VD) AR B - st 2 DS ER

KEGHFREBEE ST, KBEREICET 23608, $2bbEE N ROIERE, K
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(2) =EBAME OREHE

KBGytrt EERE = (International Photovoltaic Science and Engineering Conference, B&F4:
PVSEC) 1%, ¥[EMi[X (IEEE Photovoltaic Specialists Conference, #$F5: IEEE PVSC) PRk
#1[X (European Photovoltaic Solar Energy Conference and Exhibition, #§#5: EU-PVSEC) TCBf/E
STV D KGR ERE O EFRSGE & 1TR D, 72T « REFERE CRRMET 2 [FEERE
ik & LCALIERTT BAv, 19844 11 A O 1 BIKEDEEEEERESELCE, £ 1LIORLET
EOWCHAKREMDT DT « RVEFEHU O T T 30 L, RiZhl> TSN TEEL
7zo BUEE TIZ 26 BIBIE S, 2016 45 10 AICIES v AR —/LC 55 26 [B] (PVSEC-26)
DBAfE SV E L7=, PVSEC 7k — A~<—: http://www.pvsec.org/

# 1 ZTHEToOPVSEC OBIEAE L BT

et BRfEAE | BEfESGAT

PVSEC-1 1984 =

PVSEC-2 1986 AL (HE)
PVSEC-3 1987 HUL

PVSEC-4 1989 VR=— (A —ARZUT)
PVSEC-5 1990 HCHB

PVSEC-6 1992 =a—7U—HR)
PVSEC-7 1993 AR

PVSEC-8 (WCPEC-1) 1994 NI A CKE)
PVSEC-9 1996 (=5

PVSEC-10 (WCPEC-2) 1998 v p— (F—ART)
PVSEC-11 1999 FLIE

PVSEC-12 2001 TN e (R [E])
PVSEC-13 (WCPEC-3) 2003 Kb

PVSEC-14 2004 Noay (BA)
PVSEC-15 2005 i (P ED)
PVSEC-16 (WCPEC-4) 2006 NI A CKE)
PVSEC-17 2007 & i

PVSEC-18 2009 JINF5 (A R)
PVSEC-19 2009 HN S (R E])
PVSEC-20(WCPEC-5) 2010 INL VT (ARAY)
PVSEC-21 2011 e i

PVSEC-22 2012 B (Hr =)
PVSEC-23 2013 =L (B)
PVSEC-24 (WCPEC-6) 2014 HCHB

PVSEC-25 2015 1L ()
PVSEC-26 2016 U TIIR— )L
PVSEC-27 2017 R

PVSEC-28 (WCPEC-7) 2018 NI A CKE)
PVSEC-29 2019 1% (hE) [TE]
PVSEC-30 2020 HN s (R E) [FE ]
PVSEC-31 2021 VR=— (A —ANUT) [FE]
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(3) &BOBRE EESEMEO BREZE 2177,

752  PVSEC-27 OB H 2
2017 % (FRK 29 )

IRE W F R %
11A12H (R) %ﬁﬁf Zi;ij;
11138 (A) AT %ﬁfﬁ%
tiAtan 00| i .
11H15H (k) %ﬁﬁﬁ %ﬁﬁﬁ. N B
tiAteR 0o | i -
11H17H &) - PSR

(4) FEREHEE
AREFHTIT, TESHEZ TIEO 10 D Area I L T A BETH L L BT, 3
BELFEREITo T,

Area 1 i i S L ONHEEE S Y = o K By i

Area 2 LB Wi K B

Area 3 6. T B E R K

Area 4 2oL S SANONEE SR N TR

Area 5 N7 AHA K E

Area 6 B, B EHE Ry M) KI5 E R

Area7 KIGEMEY 22—/ FHILEEENE

Area 8 KB IEHE B AT 2 L OVE RS

Area 9 KEENFEE L AT DD E S ~DE A 2~ — VR &S T

Area 10 KBG S H8 BRI Mo & e SR



(5) &m#E

SEBIMERIL 8514 TH Y . BARDEK 60%55 HA, 40%0355 16 DB INE Th -
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(6) ZME - Hhig

HA 60%, HEED 10%, LAT, &%, HE. R4y, R4 v ekis, 30 ZENL O
ENboT-, RICKEEOBRMERLEEBEER LT,

*3 ERoZINELSLEE

JIE &4 ZAECN) | BB (%)

1 [ Japan 513 60.3

2 | South Korea 104 12.2

3 | Taiwan 29 34

4 | China 29 3.4

5 | Germany 26 3.1

6 | Singapore 20 24

7 | Thailand 19 2.2

8 | USA 15 1.8

9 | Australia 12 1.4
10 | France 10 1.2
11 | Netherlands 10 1.2
12 | others 64 7.5
G 851 100.0

(7) SBERSE 56



(8) SEHRFH
- Abstract Book(A4 XM AD)Z X B ek A 10 B BRI L . 288 12X

PVSEC-27 D7k — AR — b & XA LT,

*PVSEC-27 THFEK /=5 L% Japanese Journal of Applied Physics F54E 75
(Photovoltaic Science and Engineering)lZ#Ffm TEHEIIZLTZ, & 412 Area Bl D

Fam LA TR LT,

- Japanese Journal of Applied Physics %#4&75-(Photovoltaic Science and Engineering)/%
Volume 57 Number 8S3 &1L T 2018 4 8 HIZFEITI4T, 2 41T Area HIOPa#iGm
AR,

7% 4 Japanese Journal of Applied Physics $#£E 7-(Photovoltaic Science and Engineering)®
Area Jl| D Fiei i U el m S

U7 No TIT 4 Petmam X | HedEm S
0 Plenary in all areas 2 1
1 Crystalline and Thin Film Silicon PV 33 23
2 Thin-Film Compound Semiconductor PV 25 21
3 -V Compound Semiconductor and 15 12

Concentrator and Space PV Technologies
4 Organic and Dye-Sensitized Solar Cells 9
12
5 Perovskite Solar Cells 15
6 Advanced Concepts and New Emerging 13 10
Materials for Future PV
7 Performance and Reliability of PV Modules 23 19
8 PV Systems Including BOS Components 9
5
9 PV System Integration Including Smart Grid 5
10 PV Deployment; Industry, Market and Policy 3 1
Total 152 104




6. TI=HNTarsIh
(1) B
FRENTIE, M E 8 FUERR R FHHEBR D Rl T, FEF 2K L T PVSEC-27 #Hifk
ZEEDPHSOBREEITo7-1% ., KREEL T=H H KEEE RN ENFRORE 21T 72,

1 Opening ceremony COFH P& Z B (/)& = H A RiGEEE R FHG) ORE

ZOohE, HFERERTHRLFX —JTH TR —3 & IR R R VX —BUR
AR, SEPSETORES IS RN AT e/ A4 R 5D Opening Lecture 23 Ti4177,
Opening Lecture OFEEE LTEBEDLL FIZ7RL ., Opening Lecture T [LIlREK K8 = R /LF—
iR LIPS PVTEC £ B ORI OB+ 2 X 2 1R 7,

OL1 T. Yamazaki (Agency for Natural Resources and Energy)
RENEWABLE ENERGY POLICY IN JAPAN
OL2 Y. Nakajima (Energy Policy Division, Shiga Prefecture)
SHIGA ENERGY VISION —~FOR THE REALIZATION OF A NEW ENERGY SOCIETY
OL3 Y. Kuwano (PVTEC)
THE FIRST PRACTICAL REVERSE FLOW PV SYSTEM IN A JAPANESE HOUSE
HAS BEEN RUNNING STEADILY FOR 25 YEARS

2 Opening Lecture TO LK K 3L ¥ —iffE L B2 PVTEC 4 Z @R o2k



(2)Keynote & Plenary talks
2 D Keynote talk £4% Area 725 1 4@ Plenary talk 2177, CALHDEEE A &8 % LA

TR,

KN.1 K. Yamamoto (Kaneka Corporation, Japan)

HIGH EFFICIENCY HETEROJUNCTION CRYSTALLINE SI SOLAR CELLS
KN.2  D. Lincot (CNRS and IPVF, France)

From powering satellites to powering humanity : what role for international R&D on

Photovoltaics?
1TuPl.1  Areal Hao Jin (Jinko Solar Holdings Co., Ltd, China)
RECORD EFFICIENCY INDUSTRIAL SCREEN-PRINTED
MULTICRYSTALLINE SILICON SOLAR CELL
2ThPl.1  Area 2 Michael Powalla (ZSW, Germany)
CIGS SOLAR CELLS WITH ABOVE 22% FFICIENCY:
CHARACTERISTICS AND HIGHLIGHTS
3TuPl.2  Area 3 Frank Dimroth (Fraunhofer Institute, Germany)
JHIGH EFFICIENCY PHOTOVOLTAICS ENABLED BY III-V
MATERIALS
4WePl.1  Area 4 [taru Osaka (Hiroshima University, Japan)
REDUCTION OF PHOTON ENERGY LOSS IN POLYMER SOLAR
CELLS
5WePl.2  Area b Nam—-Gyu Park (Sungkyunkwan University, Korea)
21 Century Disruptive Photovoltaics: Perovskite Solar Cell
6ThPl.1  Area 6 Harry A. Atwater (California Institute of Technology, USA)
New approaches for Beyond-Silicon Photovoltaics
7ThPl.1  Area 7 Donghwan Kim (Korea University, Korea)
A PERSPECTIVE ON THE WHOLE LIFE CYCLE OF PV MODULES
8WePl.3  Area 8 Masaki Nakaoka (TOYOTA MOTOR CORPORATION)
TOWARDS NEW MOBILITY SOCIETY BY USING SOLAR ENERGY
9TuPl.3 Area 9 Carlo Brancucci (National Renewable Energy Laboratory, USA)
THE VALUE OF RENEWABLE INTEGRATION STUDIES
10MoPl.1 Area 10  C. Breyer (Lappeenranta University of Technology, Finland)
The arising Role of PV and Wind Energy in the Power Sector and
beyond
(3) BRI ITHRTE

PVSEC-27 T, &5t 768 M Dfm XA ESNT=, ERIOFH KR L DAY 31T, 36
Fiwm XL, (HEAK, QuEE, Q)BE, @) HHR—L, SRAYDIELIE>TW\WD, -0
BIDIE R G LI D %2 (X 412, Area BIDFEEK G AE L 5 1R T, 7B TIE, Areal @
ftidn Si KEGEMNEIRD 4 5530 1 OFERAMHE (193 1) 2 DTz, RIT Area2 @ CIGS, CdTe,
CZTSe (ZRFEEINHEBAL S K5 (135 1F) OREFAE N 2D T2, 48l PVSEC Tl
RO T AHA IS H, Areas L LT~ Areas DOIEFFH I 81 {hE720, A L@ #E
TR B A5 D LR L & W) KI5 BRI VST 2 133 &7~ 7=, 51810 PVSEC T,



VAT LB OB RN LD EEIIFFL T, Areal, 8, 9 EX LT, L L2 Tars
LAEEESTHRBELZ 2 ST203, Area8 & Area9 D SCXANTNHEELL, IBEL DT, TERDEY
=—/V B (Area7; 89 14°) & BOS, v A7 LB (Area8+Area9; 81 1) SIZX ALz & fab L
R, DO LD AT AL NI D TIHRWIN LKL,

Netherlands
2%

India

Others
9%

PVSEC-27
Papers
Total 768
(34 Countries)
Singapore Taiwan
4% 5%

South Korea
12%

3 ERIPSE R SCE (B 768 1)

Area 10: PV
Deployment; Industry,
Market and Policy

Opening Lecture:
0%

Area 9: PV System
Integration Including

Smart Grid 2% Keynote:
4% IS 0% )
Area 1: Crystalline and
Area 8: PV Systems Thin Film Silicon
Including BOS PVArea
Components 25%
7%

Area 7: Performance
and Reliability of PV
Modules
12%

Area 6: Advanced

Area 2: Thin-Film
Concepts and New

Compound
Emerging Materials for Semiconductor PV
18%
Future PV
8%

Area 3:1II-V

Area 5: Perovskite Compound
Solar Cells Semiconductor and
11% Area 4: Organic and

Concentrator and
Space PV Technologies
6%

Dye-Sensitized Solar
Cells
7%

4 Sy BRI R OB (B 768 1)



2% 5 Area Bl K Gm L

Area 1: Crystalline and Thin Film Silicon PV 193
Area 2: Thin-Film Compound Semiconductor PV 135
Area 3: llI-V Compound Semiconductor_and 48
Concentrator and Space PV Technologies

Area 4: Organic and Dye-Sensitized Solar Cells 52
Area 5: Perovskite Solar Cells e 81
Area 6 Advanced Concepts and New Emerging 64
Materials for Future PV

Area 7: Performance and Reliability of PV Modules 89
Area 8: PV Systems Including BOS Components 52
Area 9: PV System Integration Including Smart Grid 29
Area 10: PV Deployment; Industry, Market and Policy 18

DB TFICBIT DR E

PVSEC-27 TIX, B ELDEHT — XN ARSNTZ, ZZTlE, 2ikiof B @ Closing Session
IZBWTC, TV ILZ B BN SNIcSHERRETL T, 7ok, ZOMRMEIL, PVSEC-27
DAR—LA L=V TREL TV,

Area 1

» World record efficiency for c-Si
solar cell of 26.7% and module of

Eff (da) 24.52

24.5% using back contact HJ Recard ffcency i
solar cell was shown in Keynote by product BIPV
speech. (KN-1) module size

* Dr. Yamamoto also stressed that Zast

develo?_ment of low cost
i

fabrication process for HJ-IBC is
one of the most crucial issues for
ind ustry. AlLO;+ SiN, Ag
* IMEC introduces Ni/Ag co-plated P'emit‘e’mw
contacts for high efficiency n-PERT o selactive [(GINES
solar cells. (Bifacial, 1M001.3) Bsr
i0, + SiN,
* Jinko Solar showed the p-type mono- " » he
Si PERC cell with an efficiency of Figure 1: Cross-section of the imec n-PERT
22.78% (1TLI PL. 1) bifacial cell with co-plated contacts.

10



* Aluminum paste suitable
for PERC is developed and
LCO (Laser Contact
Opening) geometry
optimization is
investigated by Toyo
Aluminum KK. (1Mo002.3)

* Yusuke Hayama (1TuO1.4) : New
methodology for visualizing dislocation
clusters in multi-crystalline Silicon
ingots was introduced, and it could
become a very important method used
to further improve mc-Si material
quality.

Area 2

* 23.3% (in-house, under certification) CIGS solar cell by novel
Cesium surface treatment and improved absorber was
reported by Solar Frontier. (2Th04.3)

Conventional absorber
Modified absorber

Glass/Mo/CIGSSe (Cs-treated)/CdS/ BZO/AI/M;;F; _

N
H

H

Eff. = 23.3%
FF = 79.45%
Yoo = 738 mV
J&: 39.77 mA/cm?2
Area = 1 cm?

H]
d(eQe)/a

H

Current density (mA/cm?)

°

0 200 400 600

Voltage (mV) confirmation is being

conducted in AIST

* AVANCIS demohstrated 18% CIGS 30%x30 cm?2 submodule
using Cd-free buffer layer. (2Tu04.2)

bsorber lowS/Ga highS/Ga
Buffer lowNa/ i-Zn0 high Na/ i-ZnMgO
! )
e Eta (%)
18.2 **
18.15
18.00
17.9%
17.85
17.70
lerlma Al rma )

* A new record efficiency for pure Se kesterite of

11.7% by Na addition + oxygen treatment was
presented in 2We03.1.

w0 | ﬁ
« %0- \ Table I, comparison of device parameters to IBM reported CZTSe
g champion cell
< »- | |Voc:0.423V
g Jsc: 41.7 mA/cm? eff Vo Jec - R Jjo R, Ry,
= - FF: 0.666 (%) V)  (mAlem?) (Aem?)  (Qem?d)  (Qemd)
Eff: 11.7%
BM-CzTSeY 116 0.423 40.6 0673 157 138x10° 032 602
o
| AIST-CZTSe 117 0423 417 0666 156 1.15x10° 038 1000
0.00 ol 020 030 040 050
Voltage (V)
Fig. 1, J-V curve of our best performing
CZTSe cell

11



Area 3 (efficiency, llI-V and Si tandem, EV)

Plenary n-v
« 33.3%: III-V + Si Wafer Bonding with 1001
topcom, and 2-terminal (3TuPl.2) .
[1I-V nano-wire with 20% coverage
was proposed’ Wh|Ch reduces 80% Material reduction with 111-V NWs
[11-V material usage (3TuPl.2) Sharp | e
* 33.0%: 4-terminal (IlI-V 2J + Si) was & g
presented by Sharp. (3Tu05.2) i

* 30.9%: 5] full MOVPE, InGaAsN,
30.7%: XTJ-prime (3Tu05.1)

* 20.7%: GaAs HVPE (3Tu05.4)

* Unique concept —low CPV module
on board vehicle was demonstrated.
(3Fr06.5)

Area 4

The steady development of

new materials was discussed in ’J
AWe06.2. In the paper, quite R e
good performance, and device -
Stablllty dependlng on the Figure 1 Chemical structure of PTzZNTzs.

structures and crystallinity of
the materials were achieved.

— D149
— D131-D358-DIPDAB2
3

The solid-state SSCs achieving ; L

10% efficiencies by co- LEEs
sensitization and excellent p- 3 : \_

type Cul filling in TiO, electrode hEEEEER )
meth Od was d em OnSt ratEd . Fi_gA3 Cu‘rrcnt—voltage curves ofthe-SDSCs with Cul
(4We06.1) et s 0l i

Area 5 (Large-area solar cells and tandem structure)

* Panasonic Group reported Module-scale
perovskite cell with area of 203 x 203 w b
mm?2. THG-YAG laser irradiation after
mechanical scribe of cells gives low
contact resistance due to Sn diffusion
into residual-TiO, resulting in @ VOC Of s 1 sehcmaic otperostit solar ot

3 8 . 6V_ ( 5 M O O 3 . 2 ) TiO; layer remains between Au and FTO.

* Nankai Univ. group reported two-
terminal tandem perovskite-HIT (silicon
solar cell over 20%) tandem cell with ' : '
optimization of fabrication process of e o motie
each layer and interface. (5M03.3)
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Area 5 (New concepts and Basic Science)

! KO.BS MA0.16 FAOJQEAQ |2.49 Br0.51

* H. Segawa presented a perovskite =

doping method with cheap/scalable K K 5% pre

which significantly reduced hysteresis e 2057

and improved uniformity of the
perovskite layer. (5Mo004.1)

* Using pump-probe techniques, Dr.
Sum provided insights on hot carrier « 5%
perovskite solar cells. (5Tu07.2) i A

* A new interesting findings were
revealed for perovskite solar cells. The
paper firstly confirmed the co-
existence of crystal phase cubic and
tetragonal in the same device at room
temperature. (5We07.5)

0

Current density (mA/cm?2)

Schematic of highly efficient hot
carrier extraction with an energy
selective layer Bphen.

Area 6

* Panasonic presented all plastic CPV module (PIC) with an efficiency of
31.5%.(6Tu09.1)

<
Primary Optical Element Secondary Optical Element ;E« 15 Conversion efficiency (%) 315
] Open Circuit Voltage (V) 166
e S N — 120 mm E ‘Short Circuit Current (mA) 311
L\ /4 ¥ S FF 092
i Power (W) 30
I i I I omm Y e 1
| Module Temperature (C) 206
= = = [ P
Glass chip  Plastic circuit board ~ Cell  Heat sink ° o m »
Voltage (V)

(a) Cross sectional image (b) I-V measurement (outdoors)

* R. Tamaki: good experimental presentation and result was shown.
(6Th05.2) 0

(um) (b (um) (¢ (um)
12 10 08 06 12 10 08 06 12 10 08 06

o o o
© o
(wn) yibuajprep

o

10%
AEQE@IK

Photon Energy (eV)

S oow N

S

hed

: | AEQE@70K
0 15 201
Photon Energy (eV)

AEQE@120K

0 15 20 1.0 15 20
Photon Energy (eV) Photon Energy (eV)

Figure 1: 2D-AEQE maps on a GaSb/GaAs quantum ring solar cell at (a) 9 K, (b) 70 K, and (c) 120 K.

Area 7

* The economic impact the uncertainty on
solar cell calibration and the benefits of
differential spectral responsibility was
highlighted in 7Mo005.1.

* Strong influence of atmospheric
condition on outdoor measurements of
PV modules was reported in 7Mo005.2.

300
— 250
£
S

2 20 20 T
> 150 15 g
g‘ 2
5 100 10 @
w50 5 &

0

| 0
Mar Jun Seo Dec Mar Jun Sep Dec Mar Jun Sen DecMar Jun Seo Dec Mar Jun Sep Dec Mar Jun Sep
2009 2010 2011 2012 2013 2014

= Energy Generation « Peak Efficiency (DC, Averaged over 1 min, 30 KW Aray)
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* Strategies for better understanding durability of PV module materials was
discussed in Area 7.

* Dr. Singh analyzed the loss in shingled bifacial PV modules, and found that

smaller cell strips leads to higher module efficiency due to less resistive
loss. (7We08.4f

N
I
o

--4--3-cut
Fo —e—4-cut
. 5-cut
SN --=-- 6-cut

© © ©
S~ O
.

o

© ¢
o

I3 ©
© )

g
o

Simulated module efficiency [%]

1

5'4044 OjG OjB 1j0 112 114 1j6 118 20 22
Cell overlap [mm]
Figure 1: Simulated efficiency of shingled bifacial PV module for varying cell overlap and number of cell
cuts.
* Mechanism of PID is extensively studied from various groups.
« direct bias application to pn junction (Jonai, AIST),
« detailed analyses of Na migration (Ohashi, Gifu Univ.),
 carrier dynamics by transient absorption spectroscopy (Islam, NAIST),
« light illumination (Hara, AIST),

excellent work by Ohdaira (JAIST), the paper clarified that the origin of PID with
decrelzla'seld Jsc for silicon heterojunction PV modules is reduction of In-based TCO to
metallic In.

Area 8

* Replacement of pyramids with column
structure for all-black front surfaces was
demonstrated. (8Tu03.5)

* World largest floating PV testbed was
introduced. (8Tu03.4)

* New way to remove dust particles was et
proposed. (8TUO3.6) parallel screen electrodes

/'/\

Lo .
dust -

PV panel
(@)

* Automatic failure detection method was developed
using only PV output. (8We01.5)

* Fujisawa SST concept considering not only energy
but also human community was demonstrated.
(8We01.1)

T {Tokyo' «

from Tokyo Station / )
(approx. 50min by train)

4
-
Fujisawa SST

Figure 1: Overview of Fujisawa SST
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Area 9

9Tu P | 3 The value of RE Integration Studies

Dr. C. Brancucci of NREL presented integration studies of various scales such
as a small island, interconnected power systems in US, and North America.

RE Integration study covers capacity expansion study, production cost study
and Power Flow Study (Stability Study).

The RE Integration study is now spreading to the countries of emerging
economy.

9TuOR& PV System Integration

The PV penetration has been affecting operation and investment in a power
system.

PV can provide not on energy but also services to a bulk power system,
distribution system, and buildings.

In the session the following researches are presented:

» PV generation forecast

> Regional PV generation fluctuation analysis
» Regional PV generation monitoring

» Energy management of PV and battery

» Energy management of PV and EV

Area 10
10MoPI.1 C. Breyer, LUT showed sunny outlook!

PV supply share in 2050 at about 69% as least cost

Key insights:
* energy system transition model for 145 regions forming 92 countries.
+ LCOE decline on energy system level driven by PV plus battery

* beyond 2030 solar PV becomes more comeptitve than wind energy

« solar PV plus battery finally runs the system more and more

« solar PV supply share in 2050 at about 69% (!!) as least cost

r source: Breys
Tran:

 for the Global Energy
janOnRE otovoltaics, DO 10.1002/pip 2950
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unt|I 2030 and discusses enablers that can achieve more
than 150 GW of PV dissemination such as storage batteries,
new application in the future. The report strongly
encouraged Japanese PV community. (10FrO5.4)

154GW

8
/e PV installed capacity (GW)

Annual PV installed capacity (GW)

Figure 1: Outlook of Japanese PV market (Revised figure will be presented at PVSEC-27)
Source: RTS Corporation

(5)F=—HKIT v
11 A 12 H(H)D41%. Perovskite Solar Cells & Si and I1I-V Solar Cells (2B 5F =— K7
IVEATST,

Tutorial A | Perovskite Solar Cells “Fundamental” M. Ikegami
(Toin Yokohama Univ., Japan)

Perovskite Solar Cells “Industrialization” O. Malinkiewicz
(Saule Tech., Poland)

Tutorial B Si and III-V Solar Cells “Fundamental” T. Takamoto (SHARP, Japan)
III-V Solar Cells “Industrialization” J. Ermer (Spectrolab, USA)
7. %K
PVSEC-27 Tl BB DERITHT L TR 5815 PVSEC AWARD, PVSEC Special

AWARD, Hamakawa AWARD DAEZ %17V, Opening Ceremony 2B W TR G E1To7,
Closing Ceremony Tl&, REFHEIZIB W THRE LICEINT G L DR ERE 2 55T, Best Paper
Award, Young Researcher Paper Award, Student Paper Award DEeEfE AR I HLLH 1T, %
HR&ATo72,

[ ZHFETOERKICTEZHND Award

(1) PVSEC AWARD
RAFIZIED PV OREEINOERICE Kb Bk S5 (RRAIELTPVSEC AX2=7 1
—\ZEI77),
Dr. Yoshihiro Hishikawa (National Institute of Advanced Industrial Science and Technology)
For his outstanding contributions to photovoltaic science and technology development
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(2) PVSEC Special AWARD
RARIZIED PV OREERDAN OMERE  HABUR OHEEZFIZZ K D EIRE ST,
Ms. Izumi Kaizuka (RTS Corporation)
For her outstanding contribution to photovoltaic technology development and global corroboration
on PV standards

Japan Photovoltaic Energy Association (JPEA)
For their outstanding contribution to photovoltaic technology development and dissemination of
photovoltaic power generation

(3) Hamakawa AWARD

T 5L KRR S NEA AR KR4 B H AR O PV 3BT 5% KB E A, FRIHTH
firDFB -BRFEIZB TS KRR E A LTZH
Prof. Tsutomu Miyasaka (Toin University of Yokohama)

II Paper Award
SEICBWTEN- R LORFEIZE 2 HND Award

(4) Best Paper Award

Area 1: (1ThO1.2) IMPROVED UNDERSTANDING OF LIGHT-INDUCED DEGRADATION
AND REGENERATION IN MULTICRYSTALLINE SILICON SOLAR CELLS

Jan Schmidt, Dennis Bredemeier, Dominic C. Walter, ISFH, Germany

Area 1: (1ThO2.1) TOWARDS INDUSTRIALIZATION OF HETEROJUNCTION WITH THIN
AND ULTRA-THIN WAFERS

Samuel HARRISON, Adrien Danel, Julien Gaume, Maryline Joanny, Charles Roux, CEA-LITEN,
France

Area 2: (2ThO4.3) INVESTIGATION ON ALKALI-TREATMENT MECHANISMS FOR
IMPROVING ENERGY CONVERSION EFFICIENCY OF Cu(In,Ga)(Se,S) MODULES
Jyh-Lih Wu, Kong Fai Tai, Yasuaki Iwata, Takuya Kato, Hiroki Sugimoto, Veronica Bermudez,
Solar Frontier, Japan

Aea 3&6: (3Fr06.5) SOLAR POWERED CAR BY STATIC CONCENTRATOR
PHOTOVOLTAICS

Taizo Masuda, Kenji Araki, Kenichi Okumura, Shinichi Urabe, Yuki Kudo, Takashi Nakado,
Akinori Sato, Masafumi Yamaguchi, Kazutaka Kimura, Toyota Motor, Japan

Area 4&5: (5M003.2) 203mmx*203mm largest sized highly efficient MAPbI3 solar module
Hiroshi Higuchi, Takayuki Negami, Panasonic corp., Japan

Area 7: (7FrO7.1) Jsc AND Voc REDUCTIONS IN SILICON HETEROJUNCTION

PHOTOVOLTAIC MODULES BY POTENTIAL-INDUCED DEGRADATION TESTS
Keisuke Ohdaira, Seira Yamaguchi, Chizuko Yamamoto, Atsushi Masuda, JAIST, Japan
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Area 8, 9&10: (8Tu0O3.6) ELECTROSTATIC CLEANING EQUIPMENT FOR REMOVAL OF
DUST FROM SOLAR PANELS
Hiroyuki Kawamoto, Waseda University, Japan

5 Best Paper Award % B DEAEH

(5) Young Researcher Paper Award

Area 1: (1Mo02.3) INVESTIGATION OF THE ALUMINUM PASTE COMPOSITION AND
LASER CONTACT OPENING GEOMETRY FOR PERC SOLAR CELLS

Masahiro Nakahara, ToYo Aluminum, Japan

Area 1: (1TuPo.23) THERMAL STABILITY OF IN-SITU ALUMINA/TITANIA STACKS FOR
BORON EMITTER PASSIVATION ON N-TYPE SILICON SOLAR CELLS
Dongchul Suh, Hoseo University, Korea

Area 2: (2Tu06.3) ANALYSIS OF RECOMBINATION RATES IN Cu(In,Ga)(S,Se).-BASED
SOLAR CELLS WITH CdS, ZnS(O,0H), AND (Cd,Zn)S BUFFER LAYERS
Jakapan Chantana, Ritsumeikan University, Japan

Area 3&6: (6Tu0O5.2) FULL SPECTRUM QUANTUM EFFICIENCY MAPPING ON TYPE-II
QUANTUM NANOSTRUCTURE SOLAR CELLS
Ryo Tamaki, University of Tokyo, Japan

Area 4&5: (4We05.1) uM-THICK VACUUM DEPOSITED PTHALOCYANINE: Ceo
PHOTOVOLTAIC CELLS UTILIZING CO-EVAPORANT INDUCED CRYSTALLIZATION
Toshihiko Kaji, Tokyo University of Agriculture and Technology, Japan

Area 7: (TWe0O8.4) LOSS ANALYSIS AND DESIGN OPTIMIZATION OF SHINGLED
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BIFACIAL PHOTOVOLTAIC MODULES
Jai Prakash Singh, SERIS, Singapore

Area 8, 9&10: (8WeO1.4) ADVANCED MODELLING OF ENVIRONMENT INTEGRATED
PV SYSTEMS: FROM LOCATION TO LOAD
Rudi Santberge, Delft University, The Netherland

6 Young Researcher Award &2 BE# DHEA G H

(6) Student Paper Award

Area 1: (1TuO1.4) TRACKING AND VISUALLIZATION OF DISLOCATION GENERATION
IN MULTICRYSTALLINE SILICON BY PHOTOLUMINESCENCE IMAGE PROCESSING
Yusuke Hayama, Nagoya University, Japan

Area 1: (1ThO1.3) EFFECTS OF CARBON CONCENTRATION ON OXYGEN
PRECIPITATION THROUGH ANNEALING PROCESS IN N-TYPE CZ-SILICON
EVALUATED BY IR LIGHT SCATTERING TOMOGRAPHY

Kosuke Kinoshita, Meiji University, Japan

Area 2: 2We04.3) FORMATION OF A NOVEL Mg-P-Zn TERNARY SEMICONDUCTOR: A
KEY MATERIAL OF EFFICIENCY ENHANCEMENT IN Zn3P>-BASED SOLAR CELLS
Ryoji Katsube, Kyoto University, Japan

Area 3&6: (6ThPo0.182) AB INITIO CALCULATION OF TRANSPORT PROPERTIES
BETWEEN PbSe QUANTUM DOTS FACETS WITH HALIDE LIGANDS (Cl, Br, I)
Bo Wang, University of New South Wales, Australia

Area 4&5: (5Mo00O3.1) HIGH PERFORMANCE PEROVSKITE MODULES FOR BUILDING
INTEGRATED PHOTOVOLTAICS
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Lucija Rakocevic, IMEC, Belgium

Area 7: (7TuPo0.207) PRECISE SHORT CIRCUIT CURRENT CORRECTION OF THIN-FILM
PHOTOVOLTAIC MODULES USING SPECTRAL INDEX
Yuhei Horio, Ritsumeikan University, Japan

Area 8, 9&10: (9Tu08.6) DAY AHEAD PLANNING OF PV POWER GENERATION TO
MINIMIZE IMBALANCE COST CONSIDERING SOLAR RADIATION FORECAST ERROR
Ayumu lio, Tokyo University of Science, Japan

8. HFhl4EmE
(1) Joint Workshop

HARPIIR I PE 7 I DP9t 2 B AR D KGR ES AT 255 175 Z2E 42 Women in
Photovoltaics 77 Bt (WinPVI &S B 7 B L LR mE B by a2 LT,
“Women in Photovoltaics” . H AR RIS PES- 1 7101962 B SR AR RGO EL AT
L1175 ZESEMMEE YT a1 T, “Asian Nations Joint Workshop on Photovoltaics” ., 7=
HRIVF — PEERAN KRG B I (NEDO) M ONE B =L — & - KI5 T AT JEh o 7 m
77 5 (IEA PVPS) LD A2 2L TPV for Transport”& “PV for Transport”&“PV for
Sustainability” 2 B L 7=,
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Women in Photovoltaics (WinPV@PVSEC-27)

Women in PV@PVSEC-27

* Jointly hosted by
WinPVIJ Division, JSPS175 Committee,

Gender Equal Committee, JSAP and PVSEC-27
* First workshop in PVSEC

* Female researchers in different fields and regions
shared their experience, achievement and insight

2nd Asian Nations Joint Workshop on Photovoltaics

cohosted by

175th Committee on Innovative Photovoltaic Power Generating Systems,
University-Industry Cooperative Research Committees,

Japan Society for the Promotion of Science

IEA PVPS Workshop @ PVSEC-27
cohosted by IEA PVPS and NEDO

|IEA PVPS Workshop: @EDO ‘ %

PV for Transport

* PV can contribute CO, reduction in transport sector
* Potential for VIPV (Vehicle integrated PV)
* New PVPS task (working group) will be proposed

Future Vehicle Powered by Solar
Vehicle Integrated PV in the
Netherlands

"IEA PVPS Task 17 Workshop
Anna Carr and Bonna Newman

gECN November 16, 2017

1,000 W (rated power)

“{* Frontier Research Center

21



IEA PVPS Workshop: o W
PV for Sustainability Gl

* Focusing on Socio-Economic Sustainability and PV Recycling

* Interactive session to identify key indicators for economic and
social indicators

* Session of reviewing technology trends on PV module recycling

o Soon to be published
http://www.iea-pvps.org/

(2) B
PVSEC-27 DB IMF BB/ DENEEN T HRRT — A=, 3, AR, &
& BRI EAEST-L2A HIBLTWE2UWE 12 DR ARZEA 7 6 1R LT,

6 HELTWEEWE 12 DMK 1%
A - {24
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ao
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HET )T F U AR S
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7 B R ERT
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9. Y—vxNrulIAh
V=7 AL T, Welcome Reception, Bus Tour, Boat Tour, Banquet % B L 7-,

(1) Welcome Reception
11 A 12 H(H)18:00-20:00 (2B L 7=, & EKIE. # 200 4 TH-7-,

(2) Excursion
11 A 15 H(7K)15:30-18:00 |Z Boat Tour & Bus Tour #1772,
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(a) Boat Tour ClE, K7L — Xfi BIANCA CTEEIHO R A EMEL , EHD R 1R EE
RSO E)EL T, ZIMEIRZNREEZ DT 8T 4 ThoTe,

(b) Bus Tour

YIRS )T B R KOK) 8.5MW D KEEIEERT 4 FABIRILEIE
W XIIAENAT Y —F—F8EHT | D 75 Tour ZBfE LT, D%, TART 7 L TCNDELIED
AT B E o2, BIMEIIRIRE GO T 59 4 Tholz, FORITEZE RABIFIN AT
V—F—RBHORFELTANT T LTS A ILFTOSNEDELE FEEE =T,

49 A FT w7 LTAAILTFTO Bus Tour BINE OES G2
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FEVWLELT-,
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Area l,
Crystalline and Thin
Film Silicon PV
Area 2,

Thin-Film Compound
Semiconductor PV

Area 3,

III-V Compound
Semiconductor and
Concentrator and Space
PV Technologies
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Area 8,

PV Systems Including
BOS Components

Area 9,

PV System Integration
Including Smart Grid
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Policy
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International Workshop on High Efficiency CIGS Solar Cells : International Symposium on the
30th anniversary of Professional Group of Multinary Compounds and Solar Cells in The Japan
Society of Applied Physics (JG ¥ E 2 [Z50RIEEW « REGBEMMTFER ) 30 JEFRLE
ERES AR T L)

12 %774 A~ k& L TR L7 International Workshop on High Efficiency
CIGS Solar Cells Z2M#& DEA T H

39




14. T3

DB B W2 E L2891, PVSEC-27 2R Eh I T4 HZ N T&EELTZ, PVSEC-
2T 1T, 1248 TR WIS EELIZ LD . BUNHEES . W IR SEREIAR, KEGEs
BRI DL OMOHROELRIZ, D ELTESBILEZHL BIFET, Fi,
PVSEC-27 IZ& DL H TREWEEEL=Va v b — 7o ay 7 R A RA_U RO BRE 1T
JESHBILEHRL BT ET,

A% 0 PVSEC IZOW L, L FTO T E CHESNDZERIRESTVET,

BAfE4E  PVSEC GiEk2Z%50 (57 e 191 ]
2019  PVSEC-29 Xian (China) Nov. 4-8, 2019
2020 PVSEC-30 Cheju (Korea)
2021  PVSEC-31 Sydney (Australia)
2022  PVSEC-32(WCPEC-8) Rome (Italy)
2022  PVSEC-33 (Japan)

Lk, PVSEC-27 OFfZE B RIL, ZOREEDIEKZL > TT R TOEBEK T L, fEHK
WELET,

40



	Ver.4r
	27th International Photovoltaic Science and Engineering Conference
	ご挨拶
	（４）主要講演題目
	本会議では、主要分野を下記の10のAreaに分類して論文を募集するとともに、講演発表と討論を行った。
	（５）参加者
	会議参加者数は 851名であり、全体の約60%が日本、40%が海外からの参加者であった。
	（６）参加国・地域
	（７）会議使用言語    英語
	（８）会議議事録

	会議の名称
	主催機関等の名称
	第27回太陽光発電国際会議組織委員会
	主催
	（１）
	公益社団法人 応用物理学会
	共催
	（２）
	公益財団法人 応用科学研究所
	共催
	協賛
	（３）
	一般社団法人 電子情報通信学会
	一般社団法人 日本航空宇宙学会
	公益社団法人 日本化学会
	公益社団法人 電気化学会
	一般社団法人 日本太陽エネルギー学会
	龍谷大学　革新的材料・プロセス研究センタ－
	国立研究開発法人 新エネルギー・産業技術総合開発機構
	後援
	（４）
	国立研究開発法人 科学技術振興機構
	国立研究開発法人 産業技術総合研究所
	国立研究開発法人 宇宙航空研究開発機構
	太陽光発電技術研究組合
	一般社団法人 太陽光発電協会
	一般社団法人 日本電機工業会
	開催期間
	開催場所
	会議の概要報告
	結晶および薄膜シリコン太陽電池
	Area 1
	化合物薄膜太陽電池
	Area 2
	集光、宇宙用、超高効率太陽電池
	Area 3
	有機および色素増感太陽電池
	Area 4
	ペロブスカイト太陽電池
	Area 5
	新概念、新材料(量子ドット)太陽電池
	Area 6
	太陽電池モジュ－ル　評価と信頼性
	Area 7
	Area 8
	太陽光発電システムの電力網への導入：スマ－トグリッドを含む
	Area 9
	太陽光発電の普及と施策
	Area 10
	テクニカルプログラム
	受賞
	特別企画
	ソ－シャルプログラム
	募金・助成金・広告支援
	決算報告
	組織体制
	サイドイベント
	図12　サテライトイベントとして開催したInternational Workshop on High Efficiency CIGS Solar Cells参加者の集合写真
	むすび

	以上、最終報告いたしましたように、PVSEC-27を成功裏に終了することができました。PVSEC-27に協賛、後援、ご支援いただきました多くの学協会、政府機関、滋賀県、業界団体、太陽光発電に関係する企業やその他の団体の皆様に、改めまして厚くお礼を申し上げます。また、PVSEC-27に合わせて企画いただきましたジョイントワ－クショップやサイドイベントの関係者にも厚くお礼を申し上げます。
	今後のPVSECについては、以下の予定で開催されることが決まっています。
	開催期間
	開催場所
	PVSEC
	開催年
	Nov. 4-8, 2019
	Xian (China)
	PVSEC-29
	2019
	Cheju (Korea)
	PVSEC-30
	2020
	Sydney (Australia)
	PVSEC-31
	2021
	Rome (Italy)
	PVSEC-32(WCPEC-8)
	2022
	(Japan)
	PVSEC-33
	2022
	以上、PVSEC-27の組織委員会は、この報告書の作成をもってすべての業務を終了し、解散いたします。

