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History of PV cost/price reduction
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History of PV cost/price reduction
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History of PV cost/price reduction
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Module cost history

US$4.12/W 2008 Q2

24x in 12 years!

US$0.17/W 2020 Q2
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Module cost history
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Module cost history
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Module cost history

US$4.12/W 2008 Q2

24x in 12 years!

Average Selling Price (ASP), US S/Watt
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Module cost his
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Module cost his
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Module cost his
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PERC rules! PV Technology Shares by Production

100%
Thin-film

All variants

= c-Sin-type Mono

75% - l l I
PERT, IBC, HJT, etc.
¢-Si p-type Mono
PERC
50% - =211
W c-Si p-type Mono
Al-BSF
25% - — ¢-Si p-type Multi
PERC
l | c-Si p-type Multi

2013 2015 2017 2019

¥ 10-11 March 2020 CONFERENCE

VCELLTECH

Penang, Malaysia

https://celltech.solarenergyevents.com



PERC functionality: bifacial cells, half-cut cells, shingling/tiling!

: 3\%—4§5W BIFAClAL PERC SOLAR PANEL .
.?\v :
‘ "“ "'A"‘ M

Front 455W, Back 342W o= . _

Bifacial power output, one facial cost




PERC functionality: bifacial cells, half-cut cells, shingling/tiling!

78 cells (156 HC*)
450W - 600W +




COST PER UNIT POWER

Learning curve (Martin Wolf 1972)
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COST PER UNIT POWER

Learning curve (Martin Wolf 1972)
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Learning curve update

Figure 64. ...though in recent years that learning rate has increased to

Figure 63. Solar module price declines from 1972 show an overall

learning rate of 22%... 40%
' tion 100
0 o Projec {1008 2008 Progection
%
10 1w 10%
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Source: Citi Research, BloombergNew Energy Finance Source: Citi Research, Bioomberg New Energy Finance

Citi GPS: Global Perspectives & Solutions
October 2013
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Standard Module Assembly (> US$17/m?)

3.2 mm tempered low-Fe,

US$1.2/m; US$4/m?2 AR coat, US$3.50/m?
Aluminum Front 2 sheets @ 2
Frame Glass| ussi/m?ea. 239 cm
US$0.8/module; US$0.50/m?2 K Encapsulant Standard .
(EVA) Czochralski
ESdgle (pseudo-square)
ea

Solar Cells

String
Connector
Ribbons

Cell Stringing

US$4/module ribbons, solder; US$2.50/m? Backsheet

uss2/m2z | Junction Box Ribbons

US$4/module, incl. pottant & label; US$2.50/m?

Source of figure & data: NREL @ UM&.W



Standard Module Assembly (> US$17/m?)
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————

US$4/module, incl. pottant & label; US$2.50/m?

Source of figure & data: NREL @ UH%W



How Cheap Can Solar Photovoltaics Become?

. Insanely cheap!

(Ramez Naam)

. PERC has accelerated
pace of change

. 10c/Watt (US$) modules
within next few years!
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