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he Government recently an-

I nounced big sleps forward in

Singapore’s renewable energy

future — it inlends Lo install solar pan-

elsacrossall new Housing Development.

Board blocks, with costs of installation
aboul 40 per cent less than before.

That is noL surprising for a small,
low-lying, island cily-state thal is ex-
tremely vulnerable Lo elimate change.

Last year, it joined more than 120
countries Lo ratily Lthe Paris Agree-
menlL, commilling Lo Lackle climate
change through reducing emissions
intensity by 36 per cenl below 2005
levels by 2030.

One method Singapore policymak-
ers have adopled Lo reduce Lhe city-
state’s carbon foolprint is by moving
away from fossil {uels as our primary
energy source, and looking Lowards
renewable energy, primarily solar.

The Republic receives an average
annual solar irradiance of 1,580kW
per metre squared per hour, and up Lo
50 per cent more solar radiation than
other Lemperale countries.

Harnessed Lhrough pholovol-
Laie cells, solar power is likely Lo be
the predominant renewable energy

DIVERSIFY POWER SOURCES BEYOND SOLAR

Hydrogen a more sustainable
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source in Singapore’s future. There
are currently more than 1,500 so-
lar panel installations in Singapore,
which generate 130 MW peak of elec-
Lricily, or aboul 2 per cent of Singa-
pore’s electricily needs.

Bul solar power is on Lrack Lo
meel only 5 per cenl of LoLal electric-
ity needs by 2020. Apart from space
constraints limiting the deployment
of solar panels, heavy eloud cover and
urban shading also pose intermitlen-
cy challenges. And any power system
with significant penetration of solar
energy musl be able Lo address such
intermillency issues, and possess reli-
able backup reserves of conventional
generalors Lo prevent sudden culs in
electricity supply.

The Government has Lo diversify
Singapore’s energy sources beyond
that of solar, in order Lo develop en-
ergy solutions Lo meel our electricily
needs more reliably and more quickly.

Hydrogen gas is perhaps Lhe next
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avenue for Singapore’s (ulure energy
outlook, as test-hedding has begun off
Singapore's coast on Semakau Island.
Hydrogen has the highesL energy con-
Ltent of any common {uel by weight,
and aels as an energy carrier used Lo
move, slore and deliver energy.

Policymakers, in collaboration with
French electric utility company Engie
SA, have been aciively exploring the
viability of hydrogen storage Lo deal
with the limitations of solar power.

Using electricity generated from
solar energy Lo power electrolysis
processes, hydrogen can be produced
and stored for fulure use. IL becomes
an extremely effeclive energy carri-
er in Lhe form of hydrogen fuel cells,
which subsequently generate electric-
ity when required.

Additionally, a large volume of hy-
drogen can be easily stored in many
different ways. Not only is it more ef-
ficient than traditional combusLion
Lechnologies, it is pollution-free and
can be used for Lransportation, heat-
ing and power generation.

Yet, there remain Lhree key barri-
ers for hydrogen Lo be used as a relia-
ble source of alternative energy: Cost,
supporling infrastruclure and safeLy.

FirsLly, while electrolysis using
electricily from renewable energy
sources is the mosL environmenlally
sustainable production method, it is
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, various Lechnological ad-
vancements in recenl years have ren-
dered handling hydrogen Lobe as safe,
or even safer, than other flammable
fuels such as gasoline or natural gas.

More imporiantly, policymakers
must facilitate the hydrogen markel
by addressing the Lwo other barriers
of cost and supporling infrastruclure.

There is a need Lo produce hydro-
gen more cheaply domestically. For
starters, explore cheaper methods
for electrolysis.

Photo-electrolysis, which directly
absorbs solar energy Lo generale Lhe
necessary voltage Lo power electroly-
sis, is extremely viable in Singapore
duetoour commilment losolar energy.

Biomass gasification is also highly
recommended due Lo the availability
of various waste-Lo-energy solutions
in Singapore. Researchers in Singa-
pore have also previously discovered
ways Lo produce hydrogen with Lhe
commonly found E coli bacteria, and
their research can be Lest-bedded on
alarger scale.

Furthermore, the GovernmenL
must actively advocate using hydro-
gen fuel cells as a power source, espe-
cially for primary and backup power
generation, such as renewable energy
power planLs, as well as for portable
devices thal normally use batleries,
such as hydrogen fuel-cell buses.

This role includes infrastructure
upgrades for hydrogen production
facilities in industrial areas in Singa-
pore, and hydrogen-fuelling stations
for electrie vehicles or for public Lrans-
porl. MosL importantly, these eflorts
muslL be supported with more high-
pressure storage chambers, which
will be Lhe key Lo a sustainable future
in Singapore’s energy market.
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Lwo Lo three Llimes as exg ashy-
drogen production with natural gas or
fossil fuels.

Secondly, Singapore does nol cur-
rently possess Lhe large-scale facili-
Lies for mass hydrogen production,
nor the tough, high-pressure, insu-
lated fuel Lanks thal are required for
hydrogen storage. Hydrogen fuel cells
also require higher temperatures Lo
function efliciently, therelore possibly
requiring a costly platinum catalyst.

Thirdly, as a colourless, odourless
and highly flammable gas, hydrogen
has commonly been perceived as ex-
tremely dangerous because of how
easy il may leak and ignile in rela-
tively low Ltemperatures. If not well
conlained, it could polentially cause

large explosi

and alternative
energy options
in Singapore.

Where safely is concerned, it is
true that handling hydrogen in Lhe
past has been relatively dangerous.

g e Finance Minister Heng
Swee Keal highlighted in Lthe 2017
Budget thal “the carbon Lax may spur
the creation of new opportLunities in
greengrowlhindustriessuch asclean
energy”.

Perhaps the revenue from taxing
greenhouse gas emilters from 2019
canbech lled Lo the develop
of the hydrogen market.

The (uture of energy in Singapore
Lruly lies in inLegrating the differ-
enl meLhods of sustainable energy
production.

Renewable energy sources can-
not produce energy all Lhe Ltime, bul
they ¢an contribute Lo producing hy-
drogen, which can then be stored for
future use. IL is imperative thal we
support Lhe integration of hydrogen
gas inlo Singapore’s energy markel,
$0 as Lo ensure suslainability in our
energy fulure.




