Tech Update

Clean Electricity Transition mMswiy

Electricity is essential to modern life and is set to be-
come even more crucial as electric vehicles and heat
pumps expand its role in transportation and heating.
While power generation is currently the largest global
source of CO2 emissions, it is also leading the transi-
tion to net-zero emissions, with rapid growth in re-

newable sources like solar and wind.

Global Electricity Sources

® Coal: Coal generates over a third of global electric-
ity, despite being the most carbon-intensive fossil
fuel.

e Natural Gas: Gas-fired power accounts for more
than 20% of global electricity generation.

® Nuclear: Nuclear power, a key low-emission ener-
gy source, supplies about 10% of global electricity.

e Hydropower: Hydropower, currently providing 15%
of global electricity, remains the largest renewable
source, producing more electricity than all other re-
newables combined.

® Wind: Wind power, the leading non-hydro renewa-
ble technology, contributes about 8% of global elec-
tricity generation.

e Solar Photovoltaic (PV): Solar PV, accounting for
about 5% of global electricity generation, is increas-
ingly gaining popularity, aligning with net-zero mile-
stones for 2030.

In 2021, the United Nations Economic Commission for
Europe (UNECE) published a report, Carbon Neutrality in
the UNECE Region: Integrated Life-cycle Assessment of
Electricity Sources, outlining the environmental impacts
of various generation options across their lifecycles.
The report shows that coal and natural gas are the high-
est emitters of greenhouse gases, while hydropower,
nuclear, solar PV, and wind have the lowest emissions.
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With the 2050 net-zero CO, emissions target in mind, the Energy Policy and Planning Office (EPPO) is in the process of drafting
a new Power Development Plan (PDP2024), currently under public consultation. The proposed plan aims to increase the share
of renewable energy to 51% of total electricity generation by 2037, up from 20% in 2023, while reducing the share of natural
gas from 57% in 2023 to 41%. Coal's contribution is expected to drop significantly, from 20% in 2023 to 7% by 2037, with the
remaining 1% coming from nuclear energy and innovative energy solutions designed to reduce fossil fuel reliance and im-

prove energy efficiency. Most of the additional renewable power is projected to come from solar energy, supported by wind,
biomass, biogas, floating solar projects, waste-to-energy initiatives, mini-hydro plants, and renewable electricity imports
from neighboring countries. Additionally, approximately 5% of the natural gas fuel mix will be replaced by hydrogen.

« Efficiency improvement in power plants

+ Use of renewable energy
(biomass, biogas, solar, wind) + Phase down of coal power plants 101454 Thailand

« Phase out of oil power plants + 68% share of RE electricity net zero CO, net zero GHG

©00000000

« Solar/wind with battery storage + Combined cycle natural gas

« CCS,
CCU & BECCS used best in class
* 74% share of RE electricity
* Phase out coal power plants
* Net zero emission electricity

+ Biomass-based 8eneration fully
equipped with CCS technologies

Net zero GHG emission timeline for Thailand’s power generation (Source: Thailand's Long-Term Low 1se Gas Emissi D Strategy)
uwumsUdaefuidauns:ongnstiugudasumsnaalwiwaous:inalne (AU gnsmaass:e:entumswasinuuuladssfsisauns:onchuaous:inAlng (LT-LEDS))




B

Zero
Y,

[ech Updat

msaamsuaulunmiswaalwwhuavus:inalng

ul310vUuUs:InAlngd:tEInATUladwavvIUKLYUBEUTVLAY uddadiudvavdiibaliguAaumsnaalwwasou two
apuauavlthkureAMUbunawmumsuauneiul A.A. 2050 dadduypvIWkivINWAVVIUKLUBsUD:AVIWLTULDU 68%
{ul A.A. 2040 ua: 74% (U A.A. 2050 MuENasgNsMAaass:g:g1luMsWaLLUUUassisidauns:onduavus:inAlng
auuUsuUsOU A.A. 2022 (LT-LEDS) uaztwalkauisaussatdhrungmsuassmsuaulasanlsdansidugudmeiul e,
2050 d:ApviinisaadvinalulagdndunazAntiumsuaululsolwWadouda (Bioenergy with Carbon Capture and Storage:
BECCS) uanoini gvsubudoowunisidinalulagina Taun ns@advs:uuaniiuwavoiudsuualaadssunulsaisisas
msdaadvinalulagdnduua:Aniiuasuau (CCS) HEomsAandu mstdus:Tesl uaznmsAntiuASUDU (CCUS) Tulsolwin
fuRu msadolsolwWhsadidaiwao msidfussssusianaulalasiou uazlalastoudided 100% thadulAdunvRus
loginalulagikadiinnuaAtudalthruemsuassfisidauns:ongnsiliugudnisiul A.A. 2065

V.09-2567

Waasasulthkunemsuassiusasuaulosanlsdansillugudnielul a.A. 2050 dtinviuulouigla:uNUWAOVIU (GUW.)
[dSarhsounuwurmavwaalwwhuaous:inAlngadulky (PDP2024) dvutu:liagluns:usumssuWonauAatiuan
as1stu: WWU PDP2024 LjotWudadiuniswaalwwawdooukyudsuain 20% tul w.aA. 2566 10u 51% metul w.A. 2580
ua:aadadrumswaalwwronAusssus1aoin 57% Wl w.A. 2566 1H3D 41% udnvIndinisusuaadadrumswaalwin
9nauRUDEVTUYEIATY 910 20% (UU W.A. 2566 LHAD 7% Melul w.A. 2580 ua:=dn 1% d:u1vnwavviudoindssua:
udanssuwavoiufoanuuuLlRaaonIsWowILGaIwaowoadaua:lwuUs:aNSMWWEVVIUFIHSULHEOWAVVIUHLUISEUD:
Us:naudng wavoiuuavanad (luuHaowavouran) wavoiuau auda Asgoniw Iasomslsaisassth mswaa
wavviumnug: Isolwwawdothuunalan ua:mstidhiwwawdvorusyuisuanus:inAtwaudiu usnond Us:unau 5%
vavdadulBaiwavinssssusiao:gnunuiddslalasiou

Hydro-Floating Solar Hybrid: Integrating Two Renewable Energy Technologies

The Hydro-Floating Solar Hybrid system combines solar and hydropower by installing floating solar PV panels on
the surface of hydropower reservoirs, offering a smart solution to land limitations. This setup not only conserves
water resources by reducing evaporation but also enhances energy reliability: solar PV compensates for reduced
hydropower output during the dry season, while hydropower supports energy needs at night and during monsoon
periods when solar yields are lower.
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This innovative hybrid approach is gaining attention for its ability to maximize renewable energy output using

existing infrastructure. Key projects include:

1. Alto Rabagao Dam, Portugal: The world’s first combined hydro and floating PV project was piloted at Alto
Rabagao Dam in 2017, with 840 solar panels generating 220 kW. Plans for a larger 42 MW floating solar pro-
ject are underway, with construction expected to start in 2025 and commercial operation scheduled for 2026.

2. Banasura Sagar Dam, India: One of India’s pioneering floating solar power plants, commissioned in 2017 on
the Banasura Sagar Dam, has a capacity of 500 kW. Since then, floating solar installations have expanded
across India, including the 100 MW solar project at Ramagundam, which became India’s largest floating solar
installation in 2022.

3. Sirindhorn Dam, Thailand: The Electricity Generating Authority of Thailand (EGAT) launched its first Hydro-
Floating Solar Hybrid project at Sirindhorn Dam, with a 45 MW floating solar plant beginning commercial op-
erations in 2021. This was followed by the 24 MW project at Ubol Ratana Dam, operational since March 2024.
EGAT plans to install floating solar panels at all 16 of its dams nationwide, aiming for a total capacity of 2,725

MW upon project completion.
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