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Electrical IT: f//?/%% Sun

Photovoltaic cell

OC currant flow

Phosphorous-doped (N-type)
Boron-doped (P-lype) silicon layer ~ 0.3 :m

gillcon layer -~ 250 ' m
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iNREL

Transtorming

llI-V Multijunction Cells Thin-Film Technologies Hybrid Tandems (2-terminal)
(2-terminal, monolithic) © CIGS (concentrator) A Perovskite/S
[~ LM = latiica matched ® CiGS At
MM = metamorphic O CdTe or
IMM = inverted, metamorphic O Amorphous Si:H (stabilized) "
= V' Two-, three-, and four-junction (concentrator) Emerging P

WV Three-junction or more (non-concentrator)
A Two-junction (non-concentrator)

—  Single-Junction GaAs
A Single crystal

A Concentrator

WV Thin-fiim crystal

Crystalline Si Cells

@ Singie crystal (concentrator)

| Single crystal (non-concentrator)
O Multicrystalline

@ Silicon heterostructures (HIT)
V' Thin-film crystal Variar

0D

FhG-ISE
(4-J, 665x)

D 476504

6x) - o = == o] AMONIX (92X)
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1 9 Solar Panel

|

AC Breaker Panel o

Battery Bank Smart Meter
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1985 Carrisa Plain Sy sl 5.6
Bavaria
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Electricity Generation

8 440 TVWh

Renewables in 2022

29.1% | 7-2%0

Renewables YoY Growth

11.7% | 18.2%

Variable YoY Growth
Renewables

Hydro 4 330 TWh
Wind 2 098 TWh
SEE 1 294 TWh
Bioenergy 619 TWh
Geothermal 97 TWh
Marine 1 TVWhHh
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Electricity capacity

3 865 GVV

Renewables in 2023
43.0% | 14.0%

Renewvwables YooY Growth

27.1% | 23 .4°%0

Variable YoY Growth
Renewables

\'-’

—®- Solar 1418 GW
I Hydro 1 265 GW
wWind 1017 GW
Bioenergy 1 49 GW
Geothermal 15 G\WVW
Marine 1 GVW

11.17 TW target by 2030

Progress maTo go

0.47 TW 7Z7.31TW

since 2022 to meet
target




E Hydropower wind energy Solar energy
BN Bioenergy N Geothermal energy N Marine energy
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Share of variable renewables (%)



Electricity Generation (TWh)

B Fossilfuels m Nuclear Em Other non-renewables

mmmmm Pumped storage mmmmm Renewables eenees % Renewables
= w e % Variable Renewables
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Share of generation (%)
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1550 (M Jaies 1S el L 58llS Alta Wind Energy Cnter Kern County 1020
Arlington — Oregen USA Shepherds Flat Wind Farm 845
Taxes Roscoe Wind farm 781.5
Taxes Horse Hollow 735.5
Taxes Capricorn 648
UK London Aeeay offshore 630
Romania Fantanele-Cogealac 600
Indiana USA Fowler Ridge 599
Taxes Sweetwater 585.3

Taxes Buffalo Gap 523.3
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Gaber Aoun Looking for Electrification
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CAH 1 SOLAR GENERATOR 2
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HVDC before 2020
HVDC after 2020
Interconnection to AC

)'fcj Kingdaip Aachen/Germany.
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