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Electricity Industry Milestones
1995: Corporatisation of PUB’s gas and electricity undertakings (Oct)
1998: Singapore Electricity Pool commenced operation (Apr)
2000: Government decision on further deregulation (Mar)
2001: Energy Market Authority (EMA) formed (Apr )
2003: Singapore Wholesale Electricity Market (SWEM) commenced operation (Jan)
Progressive liberalisation of Retail Electricity Market (Jun)
2004: Vesting Contract & Interruptible Load Scheme (Jan)
2008/09: Privatisation of the 3 large Gencos
2014: Increased Retail Contestability (IRC) (Apr and Oct)
2015: Electricity Futures Market Launched (Apr)
IRC+ (Jul)
2016: Demand Response Scheme (Apr)
2018: Full Retail Competition (FRC) by 2H
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Electricity Industry Structure

Non-Contestable Sector
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Contestable Sector

Overview of electricity industry structure
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Generation Fuel Mix
Fuel Mix
2001

•

2015

•

Singapore produces more than 95% of its
electricity using natural gas.

•

Beyond natural gas, Singapore is exploring
alternative energy options to diversify our
energy mix.

Solar energy, which is the most promising renewable energy source, makes up less
than 1 % of total electricity generation for Singapore today.
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Steady Growth in Solar PV Deployment
•

Market-driven solar PV capacity has increased from 0.3 MWac to 76.5 MWac as of Q1
2016.

•

Take-up rate by private sector is expected to accelerate over the next few years, as
prices fall and technology continues to improve.

•

Further push by public sector to promote and aggregate solar demand across
government agencies.
Total Capacity of Solar PV Installations
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Reflecting the True Cost of Solar
to Ensure Equitability in the System
•

Small consumers pay grid charges on a per kWh basis. As more consumers install
renewables such as solar, they draw less from the grid and hence are paying less grid
cost. To recover the sunk cost in network investments, utility companies need to raise
the overall grid charge, which in turns make renewables an even more attractive option,
perpetuating what is known as the “death utility spiral”.

•

This outcome is not equitable because non-solar consumers would be cross-subsidising
the solar consumers who are not paying their fair share of the back-up they enjoy from
the grid.
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Managing Solar Intermittency
to Ensure that our Power System Remains Reliable
•

Solar PV is intermittent in nature and the power output fluctuates due to changes in
weather conditions, cloud cover & shadows. Thus, reserves capacity is needed for
back-up, to ensure system security, grid stability, and power quality.

•

Given that high levels of renewables have caused power disruptions and contributed
to grid instability in other jurisdictions, we have to ensure our regulatory framework is
equipped to manage increasing amounts of such energy sources, and that the cost of
providing the reserves is allocated in a fair manner.
Example of variability of output from solar PV
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Preparing for More Intermittency
Solar Forecasting
• Solar forecasting will be important tool for managing intermittency and
determining the reserves requirements to cater for real-time weather
fluctuations and solar output.
• EMA is working with the Meteorological Service Singapore to bring together
knowledge in weather science and grid modeling.

Energy Storage Systems (ESS)
• Modified electricity Market Rules in 2015 allow ESS to participate in
frequency regulation market.
• Launched Request-for-Proposal in 2016 to test-bed grid-scale ESS. The
results will help establish technical standards/guidelines for deployment to
deal with intermittency taking into account local operating conditions.
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Empowering Consumers
•

Lower retail contestability threshold to allow more consumers to choose to
retail price plans from retailers of their choice
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Enhancing Retail Competition
•

Facilitate entry of independent retailers through Electricity Futures Market
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Giving Consumers More Options
•

Facilitate demand-side participation
Power
generation

Transmission
Distribution

Consumption
Household

Industry and
Commercial

Demand Response

Energy
Efficiency
Consumers
permanently
reduce electricity
usage by changing
consumption
behaviour

Consumers voluntarily shift their electricity usage
in response to prices or supply conditions in the
electricity market for a short period of time.

System benefits: Improves reliability and system efficiency through more intelligent
technologies
Consumer benefits: Reduced bill size from avoided electricity cost and incentives
payments for participation
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Encouraging Behavioural Change
•

Smart metering
Leverage on existing Advanced Metering Infrastructure (“AMI “) system to:
- Integrate remote meter reading for all three utility (viz. electricity, town gas and
water) meters
- Provide timely and useful information feedback to consumers via their personal
smart mobile devices.
Benefits:
-

Provide more timely consumption data to empower consumers to respond
and better manage their utility consumption and bills.

-

Potential to change consumer behaviour and promote energy/water
conservation.

-

Improve work productivity by automating meter-reading and fault detection.
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www.ema.gov.sg
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