Solar cells — key players in our future energy
systems
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 Huge energy consumption (~25k TWh)

e Fossil fuels ~ 82% share of the total
energy consumtion

* Renewable energy: solar and wind —
7.5% share, growing

 Solar energy — the biggest available
resource(1000 W/m?)

Global energy consumption, 2022
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Data source: 2023 Statistical Review of World Energy @ROBERT RAPIER
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Renewable energy

Biggest available resource— we
need a good way to harvest it

Why solar cells:

Directly convert the solar radiation
into electricity

Solar cells costs dropped by a factor
of 5 since 2010

Solar energy

Renewable power capacity growth
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https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Mar/IRENA_-RE_Capacity_Highlights_2023.pdf?rev=a4a69a28b3a444f1b4ff02f6a6664bb4&hash=553011612FECB16B409DA315652AB9ED
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EVOLUTION OF CUMULATIVE PV
INSTALLATIONS
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>1TW cumulative capacity
Global solar electricity production: 6.2%
Annual capacity of 235.8 GW (China 45%, Europe 17%)

Strong growth in China, Europe, USA

Trend— PV growing fast

PV CONTRIBUTION TO
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EVOLUTION OF ANNUAL PV
INSTALLATIONS IN MAJOR MARKETS 2022
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global electricity
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https://iea-pvps.org/wp-content/uploads/2023/10/PVPS_Trends_Report_2023_WEB.pdf
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Arlig installerad solcellseffekt [MW]
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PV trend in Sweden, 2022

B 800
Centraliserade — Solcellsparker 300 MW
s : £ installed in 2022
= Distribuerade — Industri
600

= - Distribuerade — Kommersiella fastigheter 500 o 60% increase
B - Distribuerade — Bostadsfastigheter 400 compared to
= 2021

- Icke natanslutna system 200
B 200
B 100

0
2010201120122013201420152016201720182019202020212022

Source: Becquerel Sweden, LinkedIn


https://iea-pvps.org/wp-content/uploads/2021/10/National-Survey-Report-of-PV-Power-Applications-in-Sweden-2020.pdf
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PV trend— building/product
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> A solution to achieve self-sustainable buildings/products | nteg rat I O n
Material requirements: Roof integration/ solar roofs f
*  Uniform appearance Thin film modules By~ 582 5040 e | | 3
* Flexible Midsummer y , /i E \
* Lightweight : ; N ' H LA
* (Semi-)transparent/bifacial and colored = it e A /// Iy \

* |ow-toxicity and earth abundant
*  Stability/lifetime
Cost efficiency

Fagade integration
Uppsala "Frodeparken”

Thin film modules by Solibro b Product integration

Dye sensitized PV by Exeger



h PV trend— tandem or multijunction
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Challenging the limits—multijunction:
each solar cell absorbs a different = higher efficiency
part of the solar spectrum

Examples: Si/Thin films; Thin
films/Perovskites; Si/Perovskites

Material requirements:

* (Semi-)transparent and energetically
aligned layers

* Fabrication compatible

* Low-toxicity and earth abundant

*  Stability/lifetime

* Cost efficiency

Vehicle integrated‘ _PVA_':-_-: 5N
Tandem solar cells by IME




@ PV trend— Agrivoltaics
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Karrbo Prastgard, Vasteras

22.82 kW

60 vertical, bifacial 380VFy__r_n_gd_qI_e£_,_, 1

* Combining PV and farming
* Agriculture and electricity production
coexist on the same land

U

Improved land productivity

Material requirements:
* Low-toxicity and earth abundant
e Alternative strategies for maximim land
productivity: bifacial PV, semi-tranparent
*  Stability/lifetime
* Cost efficiency

https://solkompaniet.se/nyheter/agrivoltaics-arets-forsta-skord-av-vall-vid-karrbo-prastgard/



i, PV trend— large solar parks

Nu inviger Vi Sve rig es storsta Sveriges hittills storsta solcellspark - 22
MW
so I cel Is pa r kel I e r Under hosten 2022 pabdrjades byggnationen av Sveriges hittills stérsta solcellspark,

Kungséra solcellspark utanfor Vasteras. Projektet &r utvecklat av Helios Nordic Energy
AB 3t tyska investeraren Commerz Real. Solkompaniet ar kontrakterad EPC-leverantor

Nu &r HSBs solcellspark utanfér Strangnas invigd. Med sina 35 hektar och en energiproduktion som for parken som kommer bli nira 22 megawatt, vilket motsvarar behovet fér mer n 7
motsvarar arselanvandningen for ndra 5 000 lagenheter dr det den stérsta solcellsparken i Sverige. 000 elbilar

41.600 solar panels / 0.35km? 22 MW
14 MW / 3 000 000 kWh

https://solkompaniet.se/referenser/kungsara-solcellspark-utanfor-vasteras-22-mw/
https://www.energiengagemang.se/nu-inviger-vi-sveriges-storsta-solcellspark/



