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WHERE HAVE WE COME FROM
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PRE 2010

Challenges

Industry focus on operations with limited R&D interest
Power engineering was not a priority in |HLs
Workforce was aging with median age above 48

Opportunities

Change was in the air

Technology and climate change drivers



THE

BEGINNING

MANPOWER JOURNEY.

GROWING
MANPOWER NEEDS...
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Power sector on high-voltage
drive to attract workers
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SIPG to lead sector
wide training
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Scholarships for students at ITE,
Polytechnics and University
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Ministry of Education

Incorporating energy

issues into the curriculum

SIT-NU-NYP Signing Ceremony

“I believe this degree will give
my career a jumpstart because
of how specific and industry-
focused it is.” — Ms. Asher
Liao,, EPE degree programme
graduate

SIT-Newcastle on
Power Engineering

Learning journeys to help
students and educators
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POWER
TASKFORCE

SECTOR

EMA formed an industry-led Power
Sector Manpower Taskforce in 2012
to recommend how to attract, retain
and develop a strong Singaporean-
core workforce for the Power Sector.
Three key recommendations were
submitted:
- Establish an attraction, retention
and development framework.
- Launch a sector-wide branding
exercise.
- Adopt a coordinated approach
to drive manpower efforts.

MANPOWER

Panel addresses power
sector's manpower woes

Task force makes 3
recommendations,
with boost from LNG
supplies coming soon

By RONNIE LIM

THE task force set up the
Energy Market Authority
(EMA) last March to ad-
dress the power sector’s
manpower issue: come
up with three key recom-
mendations.

Designed to alleviate the
shortage of technical profes-
sionals in an industry also
hobbled by an ageing work-
force, the recommenda-
tions call for:
 Setting up a comprehen-
Sive set of initiatives to at-

tract, retain and develop -

skilled manpower;

# Launching a branding ex-

ercise to raise awareness of
the career opportunities in
the industry; and

+ Taking a coordinated ap-
proach in driving manpow-
er efforts, such as by setting
up a centralised training in-
stitute.

Such moves will be need-
ed to tackle the critical man-
power crunch in the fast-
growing power sector here,
said Minister in the Prime
Minister's Office S Iswaran
yesterday

The issue is urgent, he
said, given that the lique-
fied natural gas (LNG) sup-
plies coming in the second
quarter have already trig-
gered the building of new
power stations: these will
produce over 2,000 mega-
watts more power, or about
20 per cent more than the

said

the minister, would raise awareness, especially among young Singaporeans, of

career opportunities in the power s

current installed capacity,
which is slated to come on-
stream in the next few
years.

“There are also other
growth opportunities aris-
ing from smart-energy tech-
nologies, energy efficiency
and energy-demand man-
agement,” added the minis-
ter, who is also Second Min-
ister for Home Affairs and
for Trade & Industry

CLOT. PHOTO: BLOOMBERG

He was speaking at the
launch of the 2012 Singa-
pore edition of The 0il &
Gas Year, a series of annual
publications featuring coun
try-by-country interviews
with the key players of the
international energy indus
try.

The Power Sector Man-
power Taskforce (PSMT) -
made up of representatives
from the industry, unions,

government and institu-
tions of higher learning -
had its work cut out for it

Apart from the power
sector workforce having
more than four in 10 em-
ployees in technical areas
nearing retirement in the
coming decade, the indu
try will be needing 2,400 ad-
ditional technical profes-
sionals.

Of the task force’s call

for a comprehensive set of
initiatives to attract, retain
and develop skilled man-
power, Mr Iswaran said
these could include map-
ping out career prog
pathways and training pro-
grammes for workers, and
offering scholarships and
internships to students pur-
suing courses in the field

“The PSMT has a
that such initiativ
ical in encourag
ers to pursue and eventual-
Iy carve out meaningful ca-
reers for themselves within
the sector,” he said

The sector-wide brand-
ing exercise, he said, would

raise awareness, especially
4

among voung Singapore-
ans, of the career opportuni-
ties in the power sector

The task force had said
that one way to achieve a
better alignment of man-
power development initia-
tives across the sector was
to set up a Centralised
Training Institute (CTI) as a
one-stop centre.

Mr Iswaran said EMA
will work with the industry
and other stakeholders to
implement the recommen
dations.

He added that the recom-
mendations could be rele-
vant also 1o other sectors,
such as petrochemicals and
oil & gas: “The challenges
of a tighter labour marl
and a more mobile work-

»industries), and build-
ing greater skills and capac-
ity in our workforce is the
way forward.”

inaugural The Oil and
Year, the minister was
named “Man of the Year"”
by the publication.

terday's launch of



SINGAPORE INSTITUTE OF
POWER AND GAS

As a recommendation under the PSMT,
Singapore Institute of Power and Gas (SIPG)
was established in 2014 as a one-stop training
and development centre for the power sector.

EMA supported SIPG for development of 5
power generation courses with Energy Training
Fund, and facilitated SIPG’s $3 million grant
application for 36 courses to WDA in 2016.




SIT-NU

ELECTRICAL
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ENGINEERING PROGRAMME ’

SIT OFFERS S'PORE'S 1ST
DEGREE IN ELECTRICAL POWER
ENGINEERING

ﬁlT—NU-NYP Signing Ce
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The Singapore Institute of Technology (SIT) and
Newcastle University (NU), UK, signed an agreement
to offer Singapore’s first undergraduate degree in
Electrical Power Engineering. NU was one of SIT's
pioneer partner universities when the latter first

Since 2012, EMA has collaborated with SIT on
manpower development and R&D.

SIT runs Singapore’s only dedicated Electrical
Power Engineering (EPE) Undergraduate EPE
Degree programme, and differentiates from
other IHLs with its focus on theoretically-
grounded and practice-oriented skills that are
relevant to the industry, giving its students strong
operational experiences.

A workforce with such competencies will be
strongly needed in the near future.

More recently, SIT started the EPE MEngTech
programme, designed to equip graduates and
professionals for a career in the power sector.



POWERING LIVES TRAILS

2016, the
unprecedented access to

PLTs offers

secure

Launched in
sites
allowing participants to experience real-
world  applications of science and
engineering concepts.

Benefited more than 800 students and
educators since inception.

The 5 learning sites represent different
aspects at each segment of the Power
Power

sector System

Operations Division, Pulau Ubin Micro-grid

value chain (i.e.

Test-bed, Sembcorp Cogen @ Banyan,
SLNG Terminal
Cooling).

and Singapore District

ority's

New educartional visits to energy
facilities to pique tertiary students’
interest in power sector
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ENERGY INDUSTRY SCHOLARSHIP —
AND SINGAPORE-INDUSTRY

SCHOLARSHIP

Scholarships help to build a pipeline of
talent into the sector targeted at the various
educational levels (from ITE, Polytechnic and
University).

In 2018, EMA worked with the industry to
award 4 EIS and 5 SgIS to students
pursuing energy-related courses at the
polytechnics and universities.

To-date, the industry has awarded a total
of about 60 scholarships.

Y
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SCHOLARSHIP

- £2s YouR FUTURE %ls

Four awarded new
scholarship dedicated
to energy industry

By CAROLYN KHEW




SINGAPORE ENERGY AWARD (SEA)

A biennial award that aims to recognise significant contributions to Singapore’s
energy sector in the areas of capabilities development and / or innovation.

Individual Category - Organisation Category Special Mention Award
Mr  Quek Poh Huat, — Senoko Energy Pte Ltd — Energy Carta
Senior Adviser,

Singapore Power Ltd



U over THE LaST 9/
RS VAR,

>50 ELP students, >60 scholarships, 40 PCPs, 38
Study Award recipients, 19 Energy Managers in
Power engineering.

Supports power engineering demand within and
beyond the power sector.

Median age of the sector is now at 40, below
national median of 43.

Outreach and recognition efforts, such as
Youth@SIEW, Singapore Energy Award and
Sembcorp-EMA Energy Challenge.




THE BEGINNING OF OUR R&D

JOURNEY...

Walking on sunshine not easy, energy sector learns

NGAPO

Singapore beefs up muscle
in solar and energy storage

The Energy Market Authorky s also making It easier for
con £0 sell excess solor ener

L5 PULAU UBIN i
Phlow Ubin MICRO-GRID TEST-BED &E

ABOUT THE TEST-BED PHASE 1 OF THE TEST-BED

PHASE 2 OF THE TEST-BED

R&D to meet national needs and economic spin-
offs for economy - Guided by make-or-buy
decisions to meet unique local operating

conditions.

he)'

Examples of R&D investments include Grant Calls aimed at
strengthening power systems as well as test-bed for near-to-

market energy technologies.
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Cyber Security
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EMA has partnered with a few large and sophisticated users and
supporting more energy start-ups and non-power companies in
their commercialisation push.


http://www.pa.com.sg/main.htm
http://www.ytlpowerseraya.com/
http://www.pa.com.sg/main.htm
http://www.pa.com.sg/main.htm

A COST  EFFECTIVE  SOLIDIFIED
NATURAL GAS (SNG) TECHNOLOGY FOR
ENERGY STORAGE TO STRENGTHEN
ENERGY RESILIENCE IN SINGAPORE

Prof Praveen Linga’s project under the Energy Storage
Grant Call aims to convert natural gas into a solidified
form for ease of storage and transport could halve the
cost of storing natural gas from current levels.

Newgen Gas is a spin-off company from the project. It
incubated under NUS GRIP accelerator program and
secured seed funding up to $100,000. Currently
seeking strategic and industrial partners for pilot

NUS SPIN-OFF CHANGING THE WAY WE STORE
NATURAL GAS FOR A SECURE FUTURE

e 17T D Y Y
ENERgy ——

testing of the technology.

NewMGAS
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BATTERIES FOR STATIONARY ENERGY

STORAGE

ANSuIuesd TsgiBu gonaluias
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@
RESOURCES

TECHNOLOGY

A project under the Energy Storage Grant Call,
NTU developed a class of batteries with cheaper
anodes, faster charging capability, higher energy
density and five-times improved cycle life vis-a-vis
existing graphite-based lithium-ion batteries.
Solution also factored in Singapore’s hot and
humid climate and dense urban population.

Durapower (subsidiary of New Resources
Technology, a collaborator under the project)
leveraged it as reference case and signed a
Manufacturing License Agreement to be the first

‘ lithium ion battery manufacturer in Thailand.



TOWARDS GREEN DATA CENTRE AS
AN INTERRUPTIBLE LOAD FOR GRID
STABILIZATION IN SINGAPORE

Prof Wen Yonggang’s project under the T1st
Smart Grid Grant Call won the Gold Award

(R&D category) at the ASEAN ICT Awards
2016, and licensed the technologies to two

AiESs
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“CONNECTED INNOVATIVE COMMUNITY” _____________ “CLOUD3D VIEW"

successful start-ups: EverComm and Red Dot
Analytics (RDA). EverComm has helped its
clients accumulate over US$4.3m in energy
savings, while RDA has signed commercial
deals with major local banks and global data
centre operators (including Alibaba) to reduce
their energy consumption.

EverComm’s founder, Ted Chen, has also been
™ . named in a “30 under 30s” list of young tech
entrepreneurs to watch.

Red Dot Analytics



SELF-REGULATING INTEGRATED
ELECTRICITY-COOLING NETWORKS
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by IR and Singapore District Cooling (SDC), a
novel hybrid ESS by coupling a 400kW /
400kWh Lithium-ion battery with thermal energy

A‘H}ﬁkl}]ﬁﬁﬂi{ \W?g)il:» Eﬁ W)ﬁ ﬂ?ﬁ%ﬁm A project under the 2"¥ Smart Grid Grant Call

Tolywiaph comdg

storage (i.e. ice tanks), resulting integrated
electricity-cooling network that is able to lower
4'\"'“}”Ll";1-hi " ;‘f; T. \ . | %, & ihe electricity costs of producing chilled water by
| up to 38%, and provide grid ancillary services
such as frequency regulation that contribute to
grid stability.

"]‘i"llf’ R, HHH

syl P — b It was recently awarded the Minister for National
Development’s R&D Awards 2019: Merit Award,

ENTR K (rewnt] B, REGERREER BMAFLBGS FH B, B e i 4hE .
b, SETAAEAALs KR, DKURRAERE (0)) KEUSE, HEKE MERS + wt and featured in Lianhe Zhaobao.



... AND MILESTONES

“NERR
SCRERCSTR OVER THE LAST 9

YEARS.

\

Partnered with a few large and sophisticated
users.

Saw new, promising SMEs and spin-offs over the
last five years.

Made significant pushes towards “enterprise
development” to better capture value from our
past efforts in R&D and test-beds.

Beyond R&D, leverage policies and regulations to
innovate in areas such as regulatory sandboxes.




WHERE WE ARE GOING



SINGAPORE 1S COMMITTED TO FIGHT
CLIMATE CHANGE. ..

THE STRAITS TIMES

Singapore pours $10m into research of rising sea levels

Singapore ratifies Paris Agreement

DOINGOUR PART

Singapore needs
todoour partby
furtherreducing
ourgreenhouse gas
emissionsand
embarking on
atransitionto

alow-carbon future.

NATIONAL CLIMATE CHANGE
SECRETARIAT, in 5 statement

Clara Chon{ )

ChangAi-Lien
Science Editor

There is nowhere to Tun if Singa
pore is hit by a s
levels, and this

rise in sea
s among the most
facing the Republic,
ntists.

15 across the island
together to figure out

exactly how the country will be
affected - based on sound seience
toworkout the best solutions,

This is the future of the nation
we are talking about,” said Profes
sor Benjamin Horton, chair of the
Asian School of the Environment at
Nanyang Technological University,
pointing out that rising sea levels
have widespread implications, rany
ing from flooding to salination of
water resources.

He is among the experts who
could be part of a $10 million Na-
tional Sea. Level Research Pro-
gramme that will be launched
10 boost the understanding of sea
levels around Singapore and
develop more robust projections of
risingsea levels.

To do so, scientists will have to
delve into a complex, multi-disci
and rapidly evolving field
involving many areas of expertise
These would range from storm
surges and ice-sheet dynamics, to
circulation and thermal expansion

PHOTO: MINISTRY OF THE ENVIRONMENT AND

barrages to prevent flooding, to

evenfloating parts of the city.
Minister for the Environment

and Water Resources Masagos Zul-

ZER

\\I ﬁ'yp

H

TAKING THELEAD

Climate science, whereitis
developed specifically for the

WATER RESOURCES

The office will focus on five key
areas: sealevel rise, the impact of cli-
mate change on water resources
and flood management, the impact

kifli, who
=

specifically for the tropics,is<
andcomplexarea of rescarch.
“Much more work needs |

am glad we are takin

vetolead.”
Healsoannounced thataney

mate Science Research Progra

of warming trends on human

International Comparisori of Emissions Intensity

Singapore ranks favourably amongst the lowest 20% in the world

Emissions per USSGDP

Feedback sought on how Singapore
~can move towards low-carbon future

: A public consultation exercise was
¢ launched by the National Climate
: Change Secretariat yesterday to
: seek feedback on measures that can
: be taken to contribute towards Sin-
gapore’slong-term low carbon emis-

ions strategy. The consultation

¢ endsonAug30.

These measures would be actions

: that the Government, businesses,

households and individuals can
take.

Some key areas the exercise is
seeking views on include improving

: energy efficiency, encouraging re-
i sponsible climate action through

carbon pricing, reducing emissions
from power generation, tapping al-
ternative energy sources and using
low-carbon technologies.

Thelong-term low emissions strat-
egy builds on Singapore's ongoing ef-
forts to achieve its pledge under the
Paris Agreement.

Singapore has committed under
the agreement to reduce its emis-
sions intensity by 36 per cent from
2005 levels by 2030, and stabilise
emissions with the aim of peaking
around 2030.

As a small low-lying city, Singa-
pore is especially vulnerable to the
effects of climate change, suchasris-
ing sea levels, changing rainfall pat-
terns and rising temperatures, said

the National Climate Change Secre-
tariat in a statement yesterday.

These effects can affect the health
of people, Singapore’s water supply
and biodiversity, among other
things.

“Singapore needs todo our part by
further reducing our greenhouse
gas emissions and embarking on a
transition to a low-carbon future”,
said the secretariat.

chongcjy@sph.com.sg

* The public can view the
consultation papers at
www.reach.gov.sg or www.nccs.gov.sg
and submit any feedback or views to
nces_contact@pmo.gov.sg

jase
(

200

@t (kgCO,/USS using 2005 prices)

35scientists,isalso expanding.
The urgency of the environmen
tal challenges cannot be over-
stated, said Mr Masagos, speaking
at the Partners for the Environ
ment Forum at Marina Bay Sands.
Based on today's science, climate
scientists here have projected that
mean sea levels could rise by up to
around 1m by 2100, he said. This
could happen even earlier or sea

levels could go even higher if ice
sheets melted more rapidly and ice
shelves in Antarctica collapsed.

And if high mean sea levels, high
tide and high surge all happened at
the same time, sea levels could
reach almost 4m above current
mean sea levels and overwhelm
low-lying coastal areas.

Even worse, if a tropical storm
happens at sea, sending surge wa
ters to Singapore that it cannot
keep out, while in tandem a heavy
rainstorm occurs inland, bringing
with it rainwater that cannot be
drained away, these could be the
ingredients of a perfect storm, said
Mr Masagos.
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... AND THE POWER SECTOR IS A

KEY NEEDLE MOVER IN REDUCING

EMISSIONS.

About 95% of Singapore’s
electricity is currently
generated using natural
gas, with about 3% from

solar.

This is up from just 26%
back in 2001, when oil was
the dominant fuel.

Emissions arising from use
of electricity is the greatest
in industry sector, followed
by buildings.

O

Others

Transport 1%

5%

Household
14%

Industry
42%



3 PRIORITIES

®

Minimise demand Maximise clean Maintain grid
energy supply stability

Do this while keeping energy cost competitive and
growing the sector.



MINIMISE DEMAND P
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- DEMAND REDUCTION

This year’s SGBW officially opened
on 5 September 2018!

Very Good=-()
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BCA GREEN MARK

Industry

* Mandatory energy management practices under Energy
Conservation Act (ECA)

* Energy Efficiency Fund (E2F)

Buildings
* Zero/ Super low energy buildings
* Green Mark Incentive Schemes

Households
* Mandatory Energy Labelling Scheme
* Smart metering

Power Sector
* Power plants digitise for higher operational efficiency
* Genco EE Grant calls

Government Sector

* Public Sector Taking the Lead in Environmental Sustainability
(PSTLES)



MINIMISE DEMAND
DEMAND SIDE MANAGEMENT

Opportunities abound in the electricity market for consumers to participate in demand-side management.

Consumers can play an active role in optimising their energy consumption.

project optiwatt [1z OQ
‘b Project Optiwatt is a pliot programme by EMA,

public sector agencies, private sector companies,

electricity retaliers, research institutes and the
electricity gnid operator to explore demand-side
management Initiatives to demonstrate the

of optimising Pt

Interruptible Load (IL) D.‘.'.
Programme
Diversify your revenue streams by
being pad to be on standby In

to system c y events.
'I'I'rwg\ﬁ'ﬂsyuumalsom
system security and resiience,

Production Equipment
If you hava ﬂanth pmm

im amf

High Voltage Alr Conditioning (HVAC),

Chillers & Pumps

¥

spacific

memywmm

P (DR) Prog E}n."n

Be rewarded for reducing your electnicity
consumption during periods of high energy
prices. You can receive a share of the system
wide savings that result from demand response.

D d

LEGEND:
m Campanias

O\ Research Institutes

B

© © Energy Storage Systems (ESS) &'. O\
Be part of the energy future. Since 2015,
batteries can participate in the frequency
reguation market. While ESS Is a nascent
area, EMA is working with stakehoiders to
ensure our policy framework keeps pace
with evolving business models.

Solar Energy [l £

Show your commitment to sustainabliity by
conside

Typical Ways to Participate in Demand-side Management

Open Electricity Market D.‘.'. ﬂ

Mxngeymumgycoﬂwﬂ\nmopmamma
in 2H 2018, 3l o

&

On-site Back-up Generation
You can reduca system demand by running
on-sita back-up ganerators for short penods..

anorgy
oms such as HVAC,

compeessors, chillars or pumps.

Red Dot Power (formerly CPVT Energy Asia) succasshully

viability
aspandEHAsSmmeCwm
loads include
(ncﬁmn:u)andu-lCS(mhrsmdud by tharmal storage),
rx-gmza(cum)mm-uaaywmrmmw
cargo ifts). Thasa customers sucoassfully curtailed their loads under
the piot without affecting operations.
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NTU, Jurong Port and SP Group to testbed AI-
powered energy management system
Published on: 28-Sep-2018
Nanyang Technological University. pore (NTU St ). Jurong Port and SP Group (SP) will teslbed
artificial intelligence (AI) software that can manage and optimise energy generation in a power network. i
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MAXIMISE CLEAN ENERGY SUPPLY
- SHORT TERM

Maximise Solar
Right pricing
Regulation Reduction

Raising Demand

Research and Development

More Efficient Panels

Innovative Deployment e.g.
reservoirs

Manqging System Impact through
ESS and Solar Forecasting




MAXIMISE CLEAN ENERGY SUPPLY

- SOLAR FORECASTING

@ J0SE HONG, THE STRAITS TIMES

The Energy Market Authority
(EMA) has awarded a $6.2 mil-
lion research grant to a consor=
tium to improve Singapore’s
abilities to forecast the amount
of solar power it generates.

ties to better plan for the de-

inthe national grid.
The launch of the consor-
tium, led by the National Uni-

mand and supply of electricity |

more reliant on solar power, said
EMA. This form of energy fluc-
tuates onadaily basis, much like
wind power.

At the event held at the Sands
Expo and Convention Centre,
Ms Sim also announced the

' launch of $17.8 million in grants

This will allow the authori- |

tobuild atest bed to develop en-
ergy storage capabilities. Two
consortiums led by CW Group
and Red Dot Power will set up
the Energy Storage System. ,
EMA, which awarded the

L versity_of Singapore, was an- J_ grants with SP Group, said en-

an installed capacity of up to
10MW of their own energy will
be able to sell the excess directly
back into the grid without hav-
ing to register as a market par-
ticipant.

Currently, consumers with
an installed capacity of more
than IMW have to register as a

| market participant.

| The first residents to ben-
| efit from this will be in Jurong,
Ias they will have access to the

Open Electricity Market, which

nate inter-ministerial efforts
towards the country’s long-
term energy goals.

He said Singapore needs to
focus on solar energy because
its geography prevents. it from
effectively using other forms of
renewable energy such as wind
and water,

Nanyang Technological Uni-
versity's Energy Research Insti-
tute executive director, Profes-
sor Subodh Mhaisalkar, said the
energy storage and solar fore-

Helping it build the grid is SP
Group, which manages the na-
| tional grid.

The micro-grid will use mul-
tiple types of renewable energy
and will eventually make the
entire campus emission-free,
said Mr Brandon Chia, head of
SP Group's centre of excellence.

Aside from being able to dis-
connect from the national grid,
the micro-grid could also pro-

| vide energy to it if needed, Mr
| Chiasaid.
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MAXIMISE CLEAN ENERGY SUPPLY

Carbon capture

‘ Hydrogen
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MAINTAIN GRID STABILITY

Energy Storage Systems (ESS)

Data-driven Asset Management

Cybersecurity




MAINTAIN
- ENERGY STORAGE SYSTEMS

SINGAPORE INTERNATIONAL ENERGY WEEK

Singapore beefs up muscle
in solar and energy storage

The Energy Market Authority is also making it easier for
consumers to sell excess solar energy back into the grid

By Andrea Soh
sandrea@sph.com Sg
@AndreaSohBT

Singapore
SINGAPORE is taking its new energy
ambitions a step further by develup-
ing its solar forecasting capabilitivs,
enhancing a scheme for selling excess
solar energy and installing an coergy
Soorage restelrohie g,

“This comes as Deputy Prime Minis
ter Tea Chee [lean estimated at an in-
dustry event on Monday that solar en-
ergy could eventually reach up to 20
per cent of Singapore's energy mix.

Asked what he envisi Singa-

also hopes o deploy solar panels on
vertical butlding surfaces in future,

A study by the Sustainable Energy
Association of Singapore has showed
that solar energy can contribute up to
two gigawatt-peak by 2020 -a quarter
of Singapore's projected peak electri
city demand, he added.

Separately, the Encrgy Market Au-
thority {EMA) announced on Monday

that it is awarding a 536.2 million re-
search grant to a consortium led by
the National University of Singapore
{NUS) to develop svlar forecasting cap-
abilities.

Despite Singapore’s sunny cli-

pore's energy mix to be like in 10-20
years during a question-and answer
session at the Singapore International
Energy Week, Mr T'eo noted that Sing:
T LR e £

mate, f solar power output
in the country, especially over
long time horizons, is challenging as
cloud cover and humidity affect the

GRID

sensing, machine learning and grid
madelling to improve the accuracy of
solar vutput forecasts and grid man
agement,

Besides the NUS, the consortium
comprises Solar Energy Research Inst
tute of Singapore (Seris}, the Centre
for Remute Imaging. Sensing and Pro
cessing (CRISE) at NUS, A*Star’s Expert-
mental Power Grid Centre (EPGC), and
the Singapore MI1 Alliance for Re
search and Technology’s Centre for
Environmental Sensing and Model
ling (Censam).

I'he EMA is also enhancing its Cent-
ral Intermediary Scheme, under
which consumers sell excess solar
outputinto the wholesale energy mar-
ket While consumers generating over
ane megawatt now need to register as
a market participant with the Energy
Market Company to do so, this cap
will be raised to 10 megawatts, With
the enhancement, about 10 installa-

to bulld the two systems which use
lithium ion and vanadium redox flow
technologies respectively. The two
wete selected out of more than 10 in-
ternational consortiums from the US,
Furope and Asia that submitted com-
petitive bids,

CW Group, a wholly-owned subsi-
diary of Hong Kong-listed CW Group
Holdings Limited, will be working
with Nanyang Technological Univer-
sity, while Red Dot Power is working
with National University of Singapore,
ST Kinetics' subsidiary Singapore Test
Services, and Cerman-American tech-
nology company Younicos.

The test bed is expected to be oper-
ational for three years at to substa-
tion locations in the north and
north eastern part of Singapore. They
will have a total capacity of 4.4 mega-
watt-hour, which could power more
than 330 four room HDB flats for a
ay.

The two technologies will b
kb g rnit
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MAINTAIN GRID STABILITY
- DATA-DRIVEN ASSET MANAGEMENT

Improving Tembusu

/ Y Al C et Lo
- ;., Multi-Utilities Complex
— -~
g Cogeneration Plant
A Reliability and
YOKOGAWA Availability
‘)SP Developing A Fibre
-
5 Optic Sensing Solution
i# ST Engineering For Gas Pipeline
Monitoring
o
€ a —— Securing Last-Mile
Infocomm Research
2 4 AAAAAA Communication Systems
S Vrearetl] - for Smart Grids

Today

Operations
Optimisation

Asset Performance
Management

Tomorrow

Business
Optimisation
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MAINTAIN GRID STABILITY
- CYBERSECURITY
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NATIONAL RESEARCH FOUNDATION

PRIME MINISTER’'S OFFICE
SINGAPORE

National Cybersecurity R&D Programme

he R&D R aD

Electric Power and Intelligent Control
(EPIC) Testbed

$16m funding for projects to boost
Singapore's cyber-security R&D

0
0
D

i

Co-innovation ‘ ‘
and
Development
Proof-of-
Concept
Funding
Scheme

T
|

Caling 3 cybersecurity Sokution providers

The Cybersecunty industry Call for Innovasion brings 1ogether end-uSers and Soluion prOVIcErS 10 Co-rnovate on
pressing cybersccunty challenges. Paicrtial salutions 10 these challenges can be developed into the Prook-of
Concepx (POC) or Pilats §

stabiished arganisations.

@ PUBUSHED SEP 18 2017, 5:00 AM SGT ‘

. - Programme Description ‘
Lester Hio (mailto:lesterh@sph.com.sg)
The Co-innovaion and Development Prooi-of-Concept Funding Scheme suppans the co-development of imnovative
Cyberscounty solutions between solution providers and commiticd cyborsecurity end-users. Through the scheme.

CSA provides funding suppont of up 10 a madmum of S500.000, for up 1o 12 morshs

The scheme ams 1o catalyse the development of smovaiive rsecunty soltions that would meet nabonal
Cybersecunty and straiegic neods, with potential for commencial appiication. Download the info kit here (408 KB |




10 LESSONS FOR THE WAY
FORWARD



1. IS THERE A PROBLEM?

Industry partner as end user

NETWORK

Demand Side Mg

Power Automation
A Joint Venture between Singapore Power

greenlots
.

5
Techndspexis %7

Power Automation

a7, I sz
ey

GeNnPIUS® .vcoconr e
=

Cyher Security

:gg sembcorp| | i

$"% ST Electronic \

v

All of the projects funded by EMA have
industry partners.

Putting money where your mouth is

-!';
=
R

MEMORANDUM OF AGREEMENT

30 OCTOBER 2018

7

nin N

All projects have industry ‘skin in the
game’ — cash and  in-kind

contributions.


http://www.pa.com.sg/main.htm
http://www.ytlpowerseraya.com/
http://www.pa.com.sg/main.htm
http://www.pa.com.sg/main.htm

1. IS THERE A PROBLEM?

Know your market

System Demand
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000000 d - = “ S_eee =2 NN 12:00am 12:00pm 12:00am
- All graphics shown are for illustration purposes only.

Source: Energy Market Authority

Singapore’s system peaks around 1:00pm to 2:30pm, while household peaks in the
evening.
Household demand is 14.7% of Singapore’s demand.



2. IS THE PROBLEM BIG ENOUGH?

Are there big opportunities? Or uniquely Singapore problems?

IN FOCUS

TELECOM & INTERNET |, SINGAPORE

©PUBLISHED: 10 APR 10 ® VIEW(S) r@ PUI A U UBIN

f w3 < Pulay Ubin MICRO-GRID TEST-BED &g

ABOUT THE TEST-BED PHASE 1 OF THE TEST-BED

anary on g
wher

Singapore's data centre capacity to hit 380MW by
2022

But the growing cloud business could reduce the demand for colocation services if colocation
tenants make the switch

Over 2015-2018, an average of 35MW of supply was added to the data centre market per
annum in Singapore, according to a report by CGS-CIMB. The average supply from 2019-
2022F is expected to be about SOMW per year

CGS-CIMB analyst Lock Mun Yee and Ervin Seow said that they expect over 380MW of new

s::ayi:v’u: c:::ugt: to come onstream over 2019-2022F, which translates to around 95MW P U I q U U bin Mic ro_ g ri d P h q Se 2 . P i I O‘I'in g vq rioUS

types of batteries to better understand ESS
Paa ey technologies and performance in Singapore's
hot and humid environment.

I.I.I"“I:III. I'I'III.I'I L] II.II‘. Hiwen
'I.!.IH I‘l“ I.:I“ l.l. .I=|III.I.I'III.I. l'l. I. l.l.l.!. I. I'i'



3. IS THERE AN OFF THE SHELF
SOLUTION?

Putting money where your mouth is... again

Is there already a mousetrap? Can you build a better mousetrap?

In Yokogawa’s project with Taking an existing product
Tuas Power, part of the and co-innovating it with end
solutions are  already user.

available.



4. WHO IS THE RIGHT PARTNER

Who has the problem and who has the solution?

; IPI Soarch Webohe
.
‘e

.
@ =
o -]
Energy
'Y L]
@ s TECHNOLOGY OFFERS ( ENERGY )

A Green and Safe Battery Made r y  Smart age Technology for Materials by Design - Tunable
\3 ~ From Recycled Nuclear Fuel With ‘ [ us and Lange- Coatings using Nanotechnology
No Need for Recharge of cale F 5 Moniton: This te gy presents 8

R&D project: Mitigation of Haze Effect on Work with IPI to leverage Tech Portal
Gas Turbine Performance to match offers and needs.



5. D0 YOU HAVE THE RIGHT TEAM?

If you want to beat a dog
find the right stick.

If you want to do machine
learning, get a machine
learning expert.

If you want to save half of
the universe...

{
es:ons .
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5. D0 YOU HAVE THE RIGHT TEAM?

AR F v MONITORING SYSTEM __Z
L
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o
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In solar forecasting, by
involving MSS, the team
gained access to data as
well as better
understanding of the
weather systems, critical for
use in Singapore’s tropical
climate.



6. WHY ARE YOU BETTER?

- A LESSON IN DIFFERENTIATION

Patent landscape

Patent landscape is often conducted to
identify areas of opportunity and
growth and develop unique solutions.
Also to find prospective partners for

local enterprises.

Analyse areas where there are fewer
patents. Less competition but also

maybe less potential.

No right or wrong, but more about
choice.
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6. WHY ARE YOU BETTER?
- A LESSON IN DIFFERENTIATION

Talent & Business model

THE lights will not go out in Singapore, the generating ExxonMobil has started up two new cogeneration plants

companies here always assure. And they shoukd never. —adding to an earlier one - to supply utilii

Any disruption or cut to power supplies here could see  pore manufacturing facility, which s its lar
wn cogen units, with Singapore

MRT services grinding to a halt, and 5o also production Wide. Shell too has | . ~
and operations across a range of industries. First world ¢ Company set to build one shortly as well new talent. The training will also equip w
s v biachets. This is what a Power Sector Manpower Taskforce has  Sociated skills for careers in related sectors, like smart

economies must have zero-t
h 80 per cent of electricity here currently generat beet

1

1

1

1

1

1

1

1

1

1

1 h
| od by more efficient, gas-firing plants, and with this fig-  EDITORIAL S0 o how te
' — a
1

1

1

1

1

1

1

1

1

energy

working ¢
Stll, the key to att

rally follow the increase

) per cent soon. Singapore has already skilled workers for the industry, as y
tor here which has drawn bigg

ure supplies of ts natural gas - by diversify- - e L0 vl hon e 19
Just piped gas imports from neighbouring Ma-  °F (e seclor's technied’ workchren et

laysia and indonesia to liquefied natural gas that can be
shipped in from anywhere worldwide.

But having tackled the issues of feedstock supply and
dustry now faces the

some 2,400 new

MNCs as well as big
beorp and K
aro venturing

decade. As power suppli

as a matter

power generation capacity, the
critical challenge of ensuring that there fs suMlicient local, well-trained workfor
skilled technical manpower to run all these power ton in the PSMT report about recrui

ects, not 1o mention new in-house facilities of big en-  In:

umers such as the

altal-  dle East, and even Furope

s by

nated industry measures to train and develop a k

omph

Work with incubators — Shell
|deaRefinery, NUS GRIP, NTU
Ecolab — to bring innovations
from lab to market by guiding
them on business models and
execution plans.

Keeping talent tap on in the power sector

). including recruitmeht promotions targeting stu-

id-career switchers. These mclude scholar
lised career training under  centralised
wide branding exercise o attract
rkers with as

) ting new skilled entrants must
be better pay and career prospects - and this should nat-
mpetition in the power sec-
s including those from

China, France, Malaysia, Japan and India.
10-15 years. Its calculations show a critical o o Unlike previously when it was mainly govern
ment-owned, the power sector is now In the hands of
al corporations such as Sem:

r

suggests that there will also be opportun
nly have overseas training and exposure, but
taskforce put fts full weight behind coordi-  aiso to manage overseas power projects, in Asta. the Mid

Manpower efforts matter — as
talents and our people are our
key resource.

NUS SPIN-OFF CHANGING THE WAY WE STORE
NATURAL GAS FOR A SECURE FUTURE

L0 T

SHELL IDEAREFINERY

jr—
ENABLING
IND“STN‘

© INNOVATION
et d




6. WHY ARE YOU BETTER?
- A LESSON IN DIFFERENTIATION

Leverage on big businesses

EMA strikes energy solutions partnerships worth $12m
with PSA and Shell

Leverage the distribution
channels and referencing of
LLEs and MNGCs — PSA,
% SembCorp, Shell to grow local
. SMEs.

00

SINGAPORE - Singapore's Energy Market Authority (EMA) is partnering PSA Singapore and
nting to $12 million to develop local energy solutions and nurture

container ports at Pasir Panjang Terminal,
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7. 1S IT THE RIGHT R&D APPROACH

U.S. DEPARTMENT OF ! -
ENERGY #5770 {-ﬂ" WEEE BEARS
! S Ly of Hong Kong 1) [

Sandia

National ' "=
Laboratories Newcastle THE UNIVERSITY OF 5»!4 N R E L

Generation Consumption

We put proposals through the scrutiny of international peer reviews and international
project evaluation panels — to ensure that the right approach is taken.

To guide us in navigating the maze of emerging technologies and opportunities, EMA
works with a network of international experts.
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8. 1S THE SOLUTION DEPLOYABLE

Singapore’s power sector is heavily regulated.
Always check if the solution is deployable locally.

A provision is EMA’s regulatory sandbox. The first
sandbox was set up to test SP PowerAsset (SPPA)’s
use of ESS for peak load shifting and relieve
transformer loading at a substation in Bedok.

Findings will be used to guide our regulatory
approach for SPPA's use of ESS for grid
enhancement purposes.

o



9. Al, BLOCKCHAINS AND 10T

A BLOCKCHAIN IS SLOW a’ - ALL DATAON A
AND NEEDS A LOT OF 3 4 - | S5 ‘v BLOCKCHAINIS
ENERGY —- ' PUBLIC

ﬂ BLOCKCHAIN
. PROJECTS ARE NOT
g & > REGULATED
BE TAMPERED WITH

problem. Throwing in buzzwords is not one of Six
them- e 4 e

= BITCOIN

It is an art to find the silver bullet to the &

Singapore’s digitalisation push presents industry
with ample opportunities, but we should always

. . . Artificial
evaluate if the popular solutions are indeed Vopile  Inteliigence Blockchain
needed. Rifst of Things

Immersive
EXpeiience Top 10 Technology
Buzzwords for 2019 Quantum
Computing

Microservice

Architecture

Robotic Process Zettabyte oD Alteration
Automation Era

. Smart Nation

S I NGAPORE
Many Smart Ideas « One Smart Nation

“Our vision is for Singapore to be a: Smart Nation -
A nation where people live meaningful and fulfiled
lives, enabled seamlesdly by technology, offering
exciting opportunities for all.”

Prime MinsterLee Hsien Loong




10. JUST DO IT!

~__ NTUjoins hands with Enterprise
5.we Singapore, SEAS to launch EcoLabs for
slart-ups, SMEs

By Bhaswati Guha Majumder
April 18,2019 13:15+08 nuam o _

Multi-Utilities Business:
Beyond Generating Electrons
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CONCLUSION

We made progress over the past 9 years... let’'s keep up the
momentum.

Climate change is real, and we are in the cusp of the Energy
Transition.

The Transition holds numerous opportunities. Let’s share ldeas and
build Unicorns for a greater energy future.



