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'YEAR IN REVIEW: GREEN ENERGY

Watch out for
“tech game

~changers in 14 |

Several such technologies
are slated for intensive
test-bedding next year,
say industry players

By GRACE LEONG
gleong@sph.com.sg

SMART grid applications that not
only interact with smart meters,
but also with appliances, solar pho-
tovoltaic (PV) systems and electric
vehicle (EV) charging stations, and
can send price signals to consum-
ers. That's one of .several
game-changing technologies slated
for intensive test-bedding in 2014,
industry players say.

“This invasion of information
technology into the power sector
could unleash huge innovation in
pricing plans for electricity consum-
ers,” Christophe Inglin, managing
director of Singapore-based Phoe-
nix Solar, said.

“Look at how the telecoms sec-
tor has been transformed by the
ahility to offer per-second billing in-
stead of flat rates. Imagine if we ap-
ply similar innovation to electricity
markets, where spot prices can
vary every half hour, and we can
adjust pricing on the fly according
to supply and demand dynamics,”
he said.

“For instance, if demand rises
too high, the spot price of electrici-
ty will increase rapidly, sending sig-
nals to consumers’ Building Ener-
gy Management Systems to switch
off non-critical loads such as wash-
ing machines, chillers or EV (elec-
tric vehicle) charging stations. Con-
versely, they can run washing ma-
chines late at night, and maximise
their EV charging in pre-dawn
hours to take advantage of
low-price off-peak electricity,” he
explained. In return, consumers
can get more favourable electricity
tariffs.

Demand response (DR) technolo-
gy, which allows big consumers to
reduce or shift their power usage
during peak demand periods in ex-
change for payments, is also expect-
ed to gain traction in the coming
year, Edwin Khew, chairman of
the Sustainable Energy Association
of Singapore said.

Case in point, Diamond Energy
is the first wholesaler licensed by
the Energy Market Authority
(EMA) to trade in demand re-
sponse. The possibility of a DR
scheme for Singapore’s electricity
market was first raised in October
2012 by S Iswaran, Minister in the
Prime Minister’s Office and Second
Minister for Trade & Industry and
for Home Affairs.

DR allows a company to lower
its energy costs, while alleviating
systemic pressure on the grid at
peak periods. This in turn helps to
moderate price spikes, reduces en-
ergy costs and generates power
savings. Consumers that are flexi-
ble in their electricity consumption
can share these savings.

As Singapore moves to become
a hub for sustainable development
projects and financing in Asia, it
will be seeking out financial organi-
sations along the likes of project fi-
nance firm Clifford Capital to base
their related operations in Singa-
pore, according to the Economic
Development Board (EDB).

Partially owned by Temasek
Holdings, Clifford Capital was set
up last year to plug funding gaps
for large, long-term, cross-border
projects, and it also represents a
concrete step in Singapore’s efforts
to strengthen the cleantech indus-
try ecosystem, Goh Chee Kiong,
EDB'’s executive director of Clean-
tech, said.

In the pipeline are initiatives in-
cluding working with private com-
panies to list their business trusts
on the Singapore Exchange, step-
ping up usage of energy manage-
ment systems in green buildings,
and introducing an electricity de-
mand response market, Mr Goh
said.

Green building technologies, es-
pecially those geared towards con-
sumer-centric solutions, will be-
come more mainstream in 2014,
said Allen Ang. head of green build-
ing at City Developments Ltd
(CDL). CDL invests between 2 and
5 per cent of its construction costs
in green innovation, such as home
energy monitoring systems which
allow homeowners to remotely con-
trol their airconditioners.

Since the formation of Singa-
pore’s first cleantech incubator in
October, at least 10 companies (in-
cluding a developer of solar micro-
grids that can power rural villages)
have expressed interest. Several in-
ternational trade commissions also
want to see how the incubator can
support companies that are keen to
set up a base here and use it as a
platform to venture into the region,
Mr Khew said.

The renewable energy market
in South-east Asia is valued at
about US$10 billion, he said. “Sin-
gapore represents a safe haven for
their IP and also provides them
R&D money to adapt their technolo-
gy for tropical applications. Having
an established test bed and a refer-
ence site in Singapore is a major
calling card to any of the Asian mar-
kets and governments.”

Since 2006, Singapore has com-
mitted close to S$2 billion of public
sector R&D funding in cleantech
and sustainable development, with
emphasis on energy, water and
green buildings. For instance, Nan-
yang Environment & Water Re-
search Institute, one of the world’s
largest water and environmental
R&D centres, opened in CleanTech
Park this year and will receive
S$132 million in funding over the
next four years.

Mr Goh said that many of these
companies also take advantage of
Singapore’s innovation capability,
strong talent base and regional con-
nectivity with markets in Asia. In
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recent years, Singapore has seen a
number of cleantech startups
formed, including Sunseap (solar
leasing), Green Koncepts
(cloud-based building energy man-
agement), and Greenlots (EV charg-
ing solutions).

As Singapore moves to incorpo-
rate solar energy into the power
grid, the EMA is raising the current
cap on intermittent generation
sources from 350 MW now to
600 MW (representing 10 per cent
of current peak electricity demand
here).

Energy storage will also be an
increasing trend, Mr Khew said.
“We need to know how to store
such energy, especially for renewa-
ble energies like solar, when addi-
tional energy is produced, instead
of it going into the grid at a lower
off-peak cost, it can be stored for
use during high peak prices.”

While solar energy has become
much more cost-competitive today,
industry players say that the im-
pact of intermittency on the nation-
al grid at high penetration levels
still needs to be addressed.

“A PV system’s electricity pro-
duction fluctuates according to sun-
shine. If a cloud crosses the sun,
output can drop quite sharply, and
then jump up again once the cloud
has passed. The cost of compensat-
ing for intermittency is spinning re-
serve, or backup generators on
standby. More elegant technology
solutions include smart grid tech-
nology, demand response and even
battery storage,” Mr Inglin said.

Solar prices, which were driven
down in the past two years by raw
material cost cuts arising from mas-
sive capacity expansion in China,
are expected to continue their
downtrend over the next two to
three years, KPMG Singapore part-
ner Sharad Somani, said.

He sees solar prices declining
further due to a reduction in over-
head, installation, financing, per-
mitting and interconnection costs.
Those costs may not often be high
in terms of dollar per watt, but are

often costly in terms of slowing
down PV deployment, he said.

Another regulatory change af-
fecting the green tech sector is
EMA'’s move to lower the contesta-
bility threshold from the current
10,000 kWh to 8,000 kWh on
April 1, 2014, and then to
4,000 kWh on Oct 1, 2014. That
will allow contestable consumers,
in particular landed property own-
ers with rooftop PV systems, to be
eligible for the option to buy elec-
tricity at market rates from a li-
censed retailer of their choice,
Mr Inglin said.

More importantly, it will enable
contestable consumers to get reim-
bursed for any excess electricity
they feed into the grid, he said.

Previously, only non-contesta-
ble (residential and small commer-
cial) customers get reimbursed for
exported energy. SP Services in-
stalls a special dual register meter
to keep track of imports and ex-
ports; and offsets exports against
imports on the monthly bill. Up un-
til now, it has proved impossible
for contestable customers to enjoy
the same benefit. Batteries are still
far too expensive to justify storing
excess production, he said.

On the electric vehicle front,
while the introduction of new EVs
from BMW ameong others is rev-
ving up excitement, the lack of ade-
quate electric charging infrastruc-
ture and the vehicle’s high upfront
costs are key challenges, said Sub-
odh Mhaisalkar, executive director
of NTU’s Energy Research Insti-
tute.

“We see test-bedding an autono-
mous electric shuttle for last-mile
transportation, a super capaci-
tor-based bus, and also a lithium
ion-based bus on NTU’s campus.
New technologies such as wireless
charging embedded in the pave-
ments at bus stops will also be test-
ed. The main challenge we antici-
pate is that the initial market size
will be relatively small and may
prevent large-scale interest from
businesses to invest,” he said.



