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AIST Cumulative Capacity : Wind and Solar

Figure 23. Wind Power Global Capacity and Annual Additions, 2005-2015

World Total
433 Gigawatts

= o
o

318
+36

See endnote 1

Cigawsatts.
500
M Annual additions
200 Capacity
283
300 218 +45
198 +41
200 159 ﬁ |
iy
121 [
7a 94 127 -
100 59 o +20 [ |
12 15 [ |
S |
S — \\ —
=1t —
Figure 15. 2 —
9 n N
Gigawa
250
M Rest of World
200
M Italy
M United States
Japan
150 China
W Germany

100

50

Source:
See endnote 9

for this section. 0 —

2005 2006 2007 ROOS 2010 20

TIATBEEA

YN bl ek

2000
1500
1000
-
500 EREER
" TN
0 - !!--I.I
<
383 033338338
2283999z gnDyo
S8 o66ococogdoooooo0o
N AN AN AN NN AN NN NN

B mc-Si (Import)
B Thin Film (Domestic)

B mono-Si(lmport)
Thin Film (Export)

B mono-Si (Export)

2014 2015

HE REN21

[Z1TWIZ

=il

i
<
g
<
i
o
(@]

—
g
N
—
o
~

2013Q2 N
2013Q3
2013Q4 I I
2014Q1 N

2014Q2 Bl
2014Q3

-

|
<
g g
n ©
o -
o O
N N

n

™
g
n
o
o
N

2013Q1 N

|
o~
of
n
-
o
~

2012Q4 NI

2012Q3 mEEsTEE—]

mono-Si (Domestic) M mc-Si (Domestic)
B mc-SI(Export)

BE AN ERE
Fa—EL=T—rybElgEFERIESERREICEREZEDL:

=
~N
g
©
i
o
(@]

2016Q3 (———

or BA

WITTBGEA FE S T o 13 BT F L P

6




AIST FHEEIAXLDHRE

of anmouncement and to be commissioned over 2016-21

Figure 2.5 Recent announced long-term remuneration contract prices for renewable power by date
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AIST Investment to RE

Figure 35. Global New Investment in Renewable Power and Fuels, Developed, Emerging and Developing Countries,

2005-2015
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R EEFETIE™  (Global Relevance)
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Strategic Business Plan

It was written in 2009 (Financial Crisis)

PV technology, industry and market have shown big progress and
change.

— Cumulative installation: 23 GW (2009) to >300 G
— Market: 9 GW (2009) to 75 GW (2016)

A key word : “Diversity” , “Integration” and
“Harmonization”

* Liaisons
— JRC,IEA, PVGAP - JRC, IEA, ISO, PVQ il
— Intra-TC collaboration - Projec |

016)

World Total
227 Gigawatts
50

v
40

25

TIATBEEA

e energy TCs

No. of No. of projects
publications | in programme
issued of work
4 ~ 1920 26 1
82 1981 91 70 (see NOTE)
88 1987 31 23
105 1999 19 13
114 Marine energy 2007 9 8
117 Solar thermal 2011 0 8

NOTE: Among all IEC TCs / SCs TC 82 has the largest programme of
work in terms of the number of projects

Status: 2017-05-08 I EC
15 IEC TC 82 meeting 2017-05, Nara, Japan
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Number of experts involved in TC 82 per NC

60 —
[ JP us

DE N

50 +

CN KR

40 |

30 1

20

N C 82 meeting

TIATBEEA

Projects

—_—

0 ey
2004 2005 2006 2007 2008 2009 201 2011 2012 2013 2014 2015 2016

Remarkable development, demonstrating
importance and visibility of IEC standards in PV
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International PV Module Quality Assurance
Forum

San Francisco, July 2011

www.pvgat.org

Goals:

1. Create a QA rating system to differentiate the relative durability of
module designs
1) Consider wear out in different climates
2) Provide a basis for manufacturers’ w.
3) Provide investors with confidence i
4) Provide data for setting insurance

2. Create a guideline for factory inspecti
during manufacturing.

s (often >25y)
ir investments

Supported by

Hosted by Effort ied in 2011
METI

NREL ha v grown as
AIST US DOE
PVTEC JRC, SE

]

CENELEC —E—F0EH

PANE- — - A\ =
EU I:I,E\—IEB%'EI:I:E\

ankfurt 13 % HERE (PVTIEFEH)
(Dresden 17 5E)

JISC
son Type A J‘
SEMI QAT Tt e H
(chnaz i) TP oz { Jp Experts |
G B0 TG S
HARDEER(E ?

*s I:Fls Izk to)/\o_I*j__:/“Jjo
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AIST

T EEEET
(PV)

]

AIST Lifetime Power Genera

Power [%] scoloring

A

Glass AR de Delamination, cracked cell isolation
————— /————————————— e ——— %

\ | < 10%

P

nominal

Diode*failure i
Cell interconnect breakage Corrosion of
, cell & interconnect
Contact f e j-box/ <
string in onnect =
3 akage E
Loose frame 2
. — :l —> Time
Infant-failure Midlife-failure Wear-out-failure

(source :IEA report review of
failures of PV modules 2014)
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AIST

Failure mechanism

Encapsulation

and O Initial failure mainly J-BOX, glass
Backsheet 9%
breakage, cell breakage,
delamination (not shown)

O 8 years’ wear-out failures occur on
glass breakage and interconnection

25yrs >50|yrs

100

O PV module failure in 8
O Failure rate is 2% 3
O Power loss > 209

Oyears (DeGraaff)
urs at a rate of 3% (Kato, AIST)

RY=tiEAzl

SAFETY QUALIFICATION
SR EMEEEN TR

CORBIE, —ILEVNS )M EDFaDE, EXRMIC
LMD BRICEAI SERFIRITOVTRET %
MBI /E R XL S ET ?, KKRVOANNIEEEEET H=HDEK
HAIEBZEEET

IEC: during their expec etime (IBAR) > FhRTIXEIBRSNT- (HHEKRRIE)

IBRR 4.1.1 All modules
according to IEC

e able to operate under environmental condition type AB8

(#rhk : Scope)

IEC 61215 : Crystalline silicon terrestrial photovoltaic (PV) modules — Design qualification
and type approval (2005 1T, 2016t FThRF&1T)
(JIsC 8990:ith FEXE DM IV KIEEM (PV) TV a—)L-EREHEAE MR R U
TI:IIL.‘I:IIEO)T—&@E*%IE)

CDFRRIL, NSC60721-2-1 ICEETH—RENDEIET, B EGIEL - LRE
AEEMED1—ILORETEREERRUVUBER BT I2EREIEEXRET D,
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AIST

JPL Block Qualification Test

Test | | I v \'
Thermal 100 50 50 50 200
Cycles -40to +90C | -40t0+90C | -40to+90C | -40to+90C | -40to+90C
Humidity 70C,90% 5 cycles 5 cycles 5 cycles 10 cycles
68 hrs 40 to 23C 40 to 23C 54 to 23C 85to -40C
90% 90% 90% 85%
Hot Spot 3 cells
(intrusive) 100 hrs
Mechanical 100 cycles 100 cycl 10000 10000
Load + 2400 Pa + 2400 Pa + 2400 Pa
Hail
%" =45 mph
High Pot <50 pA <50 YA
1500 V

So

TIATBEEA

Block V

Major diffe
— Therma

— Humidity
humidity c

— Addition of
Whipple reporte

ges in Block e
es increa om 50 to 200
e imple ted (before that it was a much milder

pot test
10 years of field results in 1993 (using
data from B al, Thomas and Durand) that

— Pre-BI¥ modules suffered from 45% field failure rate

— Post- Block V modules suffered from < 0.1% field failure rate
Clearly the addition of these 3 tests dramatically reduced
the infant mortality rate of PV modules.

One can argue that the Block V test made growth of
commercial PV possible.

JW
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Block VI

JPL was in the process of finalizing a Block VI
Specification when the program fell victim to
Reagan budget cuts.

Additions they were planning i
— Test for bypass diodes

— UV exposure test

— Damp heat (85C/85% B
corrosion failures ok
modules.

AIST

IEC 61215 “V

ting the best ideas from
embering that it was

Standard incorp
Id — but alsqg
ternatiog promise.

basis f@F51215.

\V Test, Outdoor Exposure Test and lower
ure in thermal cycle.

Block VI were not included in IEC 61215 —

Internatid
around the
developed B

Block VI was

EU 502 provide
maximum tempe

Several tests frg
most notab

— Dyna anical Load Test, because the test defined in Block
V was unsuitable for large sized modules.

— Bypass Diode Thermal Test, because international community
didn’t think the test was adequately developed.
IEC 61215 rapidly became the qualification test to pass in
order to participate in the PV marketplace, especially in
Europe.

61215 ed.2
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HEBEET HEERE EMERT 9N\ IVATLA

http://www.jikojoho.go.jp/ai_national/
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LUV OEREE (R EES)

ZRREE
BE1t RQPorter’s Generic Strategies

(BIPV)

~.
Narrow  [™M
Market Market Segmentation
Seope Efmffe - (Foqus)
\_ =54k
/
Broad
Market Differentiation
Scope
HAFH S

Uniquen
[E4E ll’w?

hE
B —

in?

TIATBEEA

= IN{E{E 5 DRIAE

KANEKA

The external appearance
with the super see-through modules

& day-lighting

20%
10% 20m European PVSEC, Barcelona, 2005,
K.Kishimoto et.al. (SHARP)

2
o[AFT

EAGON

Sharp
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AIST ZERO-Energy Building (ZEB)

Demonstration of ZEB

~60 kW PV
Rooftop c-Si
Facade organic

 HRNEABE Machine Space T-Green BEMS
| AEa-wh — S

(e
%égj&;;_f’f ¥k ZEB Workplace Lab
T
T-Light Cube | —
=12 )
3GJPV Generation  rrespdh 75 Voolce ams Lt
— Tas-Fine
Consumpti Er rirance Reception Room
HEiR IR m
10 GJ th
Base [solation Pit
Source: Taisei Corporation
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