Webinar

vowered by webinars
Jinko Solar Integrating bifacial - New
29 April 2020 system design and bespoke

8 AM -9 AM | CDT, México
9 AM-10 AM | EDT, New York

3 PM -4 PM | CEST, Berlin p rOd ucts

9 PM-10 PM | CST, Beijing

Kaushik Roy Choudhury Andrea Viaro Corrine Lin Eric Kuo

Marian Willuhn
Editor | pv magazine







CONTENTS

While the COVID-19 pandemic has created uncertainty over economy and the PV industry, progress in PV
technologies is continuing.

Recently, the USTR has issued a notice to put the Section 201 tariffs on bifacial modules back in place in mid-May.
PV InfoLink will explore the prospect of bifacial market with industry professionals this time.
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Market Demand Overview



Global market demand forecast for 2020

+ As it’s difficult to tell when the pandemic in Europe and the U.S. will be contained, the market outlook is clouded with pessimism.
Impacts of COVID-19 on demand is becoming pronounced, with overseas demand in Q2 being sluggish and it may last until the
beginning of Q3.

* In the midst of lockdown and severe virus outbreak, demand in India and Europe has turned significantly weaker. In contrast, the
Chinese market will help sustain demand in Q2-Q3 as the outbreak has been brought under control.

+ If the pandemic could be contained in summer, demand is expected to rise in the U.S. and Europe, where traditional high season falls

upon the end of the year. Demand in emerging markets such as the Middle East and Latin America is also worth noting. The Middle
East is also a key market of bifacial modules.

2020 Global module demand forecast

CHN IND ME

Before COVID-19 outbreak, N
R T e

12% 7% 12% = 18%  98.17GW
nfoLin

After COVID-19 outbreak,
neutral scenario

After COVID-19 outbreak,
pessimistic scenario

[PinfoLink g



China dominates bifacial demand from 2019 to 2020

* Reviewing the development of bifacial market in China over the past few years, the Top Runner Program spurred the industry to
pursue higher efficiency as well as the development of bifacial modules.

+ Of the first batch of Top Runner Program projects,
. However, and 43% of which were bifacial PERC modules.

Although China has stopped issuing Top Runner Program projects this year, it continues to launch ultra-high voltage projects,
which will drive the development of high-efficiency bifacial modules.

opening a new chapter for bifacial modules.
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Export markets of Chinese bifacial module in 2019

« Egypt saw utility-scale bifacial Distribution of Chinese bifacial module exports in 2019
projects in the beginning of
2019. This was followed by the
UAE and Oman, where bifacial
projects were announced. The
latter used n-type cells. The U.S.

* As most projects adopted M2
wafers in 1H 2019, the power
output of 72-cell modules was
around 370-385W.

» Brazil and Mexico also
announced bifacial projects in 355W
395W .
2H19. The module power Brazil 3sow
output rose to 385-400W due to 370W 400W
the adoption of larger wafers. ‘
Most of the bifacial modules
used in Brazil were n-type

modules.
« The U.S. became a key bifacial Chile

market in Q4 2019 after bifacial Other
modules were excluded from 400W

Section 201 tariffs. '
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Export markets of Chinese bifacial modules in 2020

As bifacial module power output
has reached 400 W this year,
and Dbifacial exemption will
remain in place until mid-May,
the U.S. market has seen the
highest demand for bifacial
modules thus far.

Demand for modules with high
power output in the U.S. market
has been high. The graph
shows that the module power
output in the US market has
reached 405-410W.

Apart from Brazil that uses n-
type bifacial modules for most
utility-scale  projects,  other
markets adopt bifacial PERC
modules to pursue better price
performance. It seems that only
the U.S., Europe, Japan, and
South Korea would place some
orders for HJT and TOPCon
modules at present.

Distribution of Chinese bifacial module exports in 2020
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Timeline of Section 201 tariffs changes to bifacial modules
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2019/2/8

10/05

Announced to
06/13 exempt bifacial

modules from
Announced to Section 201 tariffs

exempt bifacial
modules from
Section 201

Bifacial modules
exempted from
Section 201 tariffs

10/28 3rd

Removal of year

bifacial of 201

exemption takes Tariff

effect
» Tariff rate: 20%
 Tariff rate quota on

11/08 11/21 solar cells:2.5GW
L LU LLLUELELULULTELELEL UL LR UL LU LELELELL LU L
TRO I s .
| i Atthe hearing held on Dec. 5, | ,...2020/28 = o,

“ithe CIT agreed to leave'i i
i bifacial modules with theii The USTR published a
;same exemption they were:i notice on April 17, stating
;originally granted in June. . that the bifacial exclusion
i shall be withdrawn if the

CIT lifts the preliminary

injunction but in no case

earlier than May 18,

2020.




Global bifacial demand forecast

Bifacial cell capacity and real bifacial demand
P-PERC forecast, Unit: G¥A%= N-PERT

e N-HJT

« Since 2019, bifacial adoption in overseas markets has
been improving, although in a slow pace. N-TOPCon

* As there will be around 20-30% loss in capacity if 150
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Current status and estimated capacity of n-type modules

+  There has been constant announcements of HJT capacity expansion. Recently, the capex of TOPCon equipment has reduced to a
level that is not much higher than PERC, many cell manufacturers have thus reserved some new PERC capacities added this year
for in the future.

« 2020 will mark a turning point for n-type cells in terms of production and capacity volume, as well as cost reduction and efficiency
improvement. If the development goes smoothly, the higher bifaciality brought by n-type cells will help improve bifacial market.

N-type module capacity and shipment volume (2018-2024), Unit: GW
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Module power output reaching 400-500W in 2020
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Conclusion

* How to drive costs down and efficiency up is a never-ending topic of solar technology. Bifacial modules can help deliver
better LCOE through generating power on both sides of the panels; meanwhile, the costs and prices of bifacial cells have
reached the same level as monofacial cells. In fact, the costs of bifacial cells may decrease further to slightly lower than
monofacial ones. With costs going down and efficiency going up, the prospect of bifacial market is looking bright.

+ With the pandemic continuing to grip countries overseas, total demand will decline instead of rise even if the pandemic
could be curbed in summer. Against this backdrop, the anticipated short supply of PV glass will no longer be an issue.
Moreover, supply of PV glass won'’t be the bottleneck in capacity that hinders the development of bifacial market this year.
Regardless of glass-glass or transparent backsheet, price performance and long-term reliability will remain the main
concerns of end users.

TOPCon moving toward 170ym,

« If n-type capacity expansion plans can be Thinner wafers
whereas HJT adopts 150um ?

implemented as scheduled and the production
volume of n-type products can increase this year, the

high bifaciality delivered by n-type will the growth of — Larger size Selection of size for new n-type lines: M
bifacial market. 4+? M6? G12?
+ Wafer size enlargement and advancing module

It’s expected that TOPCon will apply
half-cut technique, whereas HJT hasn’t
overcome barriers.

technologies will push manufacturers to further Half-cut cells
increase module power output, which has hit 400-
410W in the beginning of the year. Driven by China’s
ultra-high voltage projects, a large volume of bifacial High-density This year marks the beginning of the
modules with high power output is expected this year — modules development of “tilling” technique.
as bifacial is compatible with all techniques.
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ABOUT US

PV InfoLink is a provider of solar PV market intelligence focusing on the PV supply
chain. We provide accurate quotes, reliable PV market insights, and global PV
market supply & demand database, as well as market analysis and forecast. We
also offer professional advice to firms to help them stay ahead of competition in the
market.

InfoLink Our team comprises well qualified analysts with over 5 years of experience in the
solar industry and have kept on improving through our in-house training program.

The analysts also actively attend solar energy events, conferences, and trade fairs
for delivering the most reliable market information and trend analysis.

Since our establishment, we have built a client base encompassing top-tier
companies across the supply chain, who use our accurate price quotes updated on
our website, WeChat, and Twitter account every Wednesday as their index for price
negotiation. We also partner with regional research firms, exhibit service companies,
and consulting firms to strengthen our offering.

If you have any question concerning this report, please contact
service @pvinfolink.com

www.pvinfolink.com
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