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WHERE HAVE WE COME FROM



PRE 2010

Challenges

 Industry focus on operations with limited R&D interest

 Power engineering was not a priority in IHLs

 Workforce was aging with median age above 48

Opportunities

 Change was in the air

 Technology and climate change drivers



THE BEGINNING OF OUR
MANPOWER JOURNEY…

“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

Incorporating energy

issues into the curriculum

Learning journeys to help

students and educators

SIPG to lead sector 

wide training

Scholarships for students at ITE,

Polytechnics and University

http://www.google.com.sg/url?q=http://www.nrf.gov.sg/&sa=U&ei=2QlGVKTCFNCRuQS7-4C4Bw&ved=0CBsQ9QEwAw&usg=AFQjCNEhN8sgPPei7UZyw5TxR9_c1whopg


POWER SECTOR MANPOWER
TASKFORCE

• 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.



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 POWER
ENGINEERING PROGRAMME

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

• Launched in 2016, the PLTs offers

unprecedented access to secure 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

sector value chain (i.e. Power System

Operations Division, Pulau Ubin Micro-grid

Test-bed, Sembcorp Cogen @ Banyan,

SLNG Terminal and Singapore District

Cooling).



• 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.

ENERGY INDUSTRY SCHOLARSHIP
AND SINGAPORE-INDUSTRY
SCHOLARSHIP



Individual Category –

Mr Quek Poh Huat,

Senior Adviser,

Singapore Power Ltd

Organisation Category

– Senoko Energy Pte Ltd

Special Mention Award

– Energy Carta

A biennial award that aims to recognise significant contributions to Singapore’s

energy sector in the areas of capabilities development and / or innovation.

SINGAPORE ENERGY AWARD (SEA)



… AND MILESTONES
OVER THE LAST 9
YEARS.

>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…

SUPPLY NETWORK DEMAND

Asset Monitoring

Plant Optimisation 

Smart Grid

Cyber Security

Demand Side Mgmt

Energy Mgmt Systems

District Cooling

Pipeline Monitoring

Storage

Micro-grids

R&D to meet national needs and economic spin-

offs for economy - Guided by make-or-buy

decisions to meet unique local operating

conditions.

Examples of R&D investments include Grant Calls aimed at

strengthening power systems as well as test-bed for near-to-

market energy technologies.

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


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

testing of the technology.

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



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-à-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.

ULTRAFAST CHARGING, LONG LIFE
AND COST-EFFECTIVE LITHIUM ION
BATTERIES FOR STATIONARY ENERGY
STORAGE



Prof Wen Yonggang’s project under the 1st

Smart Grid Grant Call won the Gold Award

(R&D category) at the ASEAN ICT Awards

2016, and licensed the technologies to two

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.

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



A project under the 2nd Smart Grid Grant Call

by I2R and Singapore District Cooling (SDC), a

novel hybrid ESS by coupling a 400kW /

400kWh Lithium-ion battery with thermal energy

storage (i.e. ice tanks), resulting integrated

electricity-cooling network that is able to lower

the electricity costs of producing chilled water by

up to 38%, and provide grid ancillary services

such as frequency regulation that contribute to

grid stability.

It was recently awarded the Minister for National

Development’s R&D Awards 2019: Merit Award,

and featured in Lianhe Zhaobao.

SELF-REGULATING INTEGRATED
ELECTRICITY-COOLING NETWORKS



… AND MILESTONES
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 IS COMMITTED TO FIGHT
CLIMATE CHANGE…
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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.

Industry
42%Buildings

38%

Household
14%

Transport
5%

Others
1%



3 PRIORITIES

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

Minimise demand Maximise clean 

energy supply

Maintain grid 

stability



MINIMISE DEMAND
- DEMAND REDUCTION

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



MINIMISE DEMAND
- SMART, MULTI-ENERGY DISTRICTS

Connection 
Energy 
Market

Smart 
Grid

iBMS

Existing Power Grid

DC Grid



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

 Managing System Impact through 
ESS and Solar Forecasting



MAXIMISE CLEAN ENERGY SUPPLY
- SOLAR FORECASTING

27



MAXIMISE CLEAN ENERGY SUPPLY
- LONG TERM

Carbon capture

Hydrogen

Imports



MAINTAIN GRID STABILITY

Energy Storage Systems (ESS)

Data-driven Asset Management

Cybersecurity



MAINTAIN GRID STABILITY
- ENERGY STORAGE SYSTEMS

30



MAINTAIN GRID STABILITY

- DATA-DRIVEN ASSET MANAGEMENT
Improving Tembusu 

Multi-Utilities Complex 

Cogeneration Plant 

Reliability and 

Availability

Developing A Fibre 

Optic Sensing Solution 

For Gas Pipeline 

Monitoring

Securing Last-Mile 

Communication Systems 

for Smart Grids

S
u
p
p
ly

G
ri
d

C
o
n
su
m
e
r

Business 

Optimisation

Asset Performance 

Management

Operations 

Optimisation

Today Tomorrow



MAINTAIN GRID STABILITY
- CYBERSECURITY



1 0 L E S S O N S F O R T H E W A Y
F O R W A R D



1. IS THERE A PROBLEM?

SUPPLY NETWORK DEMAND

Asset Monitoring

Plant Optimisation 

Smart Grid

Cyber Security

Demand Side Mgmt

Energy Mgmt 

Systems

District Cooling

Pipeline 

Monitoring

Storage

Micro-grids

Industry partner as end user Putting money where your mouth is

All of the projects funded by EMA have

industry partners.

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?
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System Demand

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.

Know your market



2. IS THE PROBLEM BIG ENOUGH?

Are there big opportunities? Or uniquely Singapore problems?

Pulau Ubin Micro-grid Phase 2: Piloting various

types of batteries to better understand ESS

technologies and performance in Singapore's

hot and humid environment.



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?

Taking an existing product

and co-innovating it with end

user.

In Yokogawa’s project with

Tuas Power, part of the

solutions are already

available.



4. WHO IS THE RIGHT PARTNER

Who has the problem and who has the solution?

R&D project: Mitigation of Haze Effect on

Gas Turbine Performance

Work with IPI to leverage Tech Portal

to match offers and needs.



5. DO 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… 



5. DO YOU HAVE THE RIGHT TEAM?

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 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.

Patent landscape



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

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

Work with incubators – Shell

IdeaRefinery, NUS GRIP, NTU

Ecolab – to bring innovations

from lab to market by guiding

them on business models and

execution plans.

Talent & Business model



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

Leverage the distribution

channels and referencing of

LLEs and MNCs – PSA,

SembCorp, Shell to grow local

SMEs.

Leverage on big businesses



7. IS IT THE RIGHT R&D APPROACH

T&D ConsumptionGeneration

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.



8. IS 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.



9. AI, BLOCKCHAINS AND IOT

It is an art to find the silver bullet to the
problem. Throwing in buzzwords is not one of
them.

Singapore’s digitalisation push presents industry
with ample opportunities, but we should always
evaluate if the popular solutions are indeed
needed.



10. JUST DO IT!

Consult

NetworkShare



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 Ideas and
build Unicorns for a greater energy future.


