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Agenda

• Background on Singapore’s System

• The Intelligent Energy System (IES) 

&• The Pilot Project – challenges & status



Singapore’s Electricity Industry
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Electricity Market Structure
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Typical Energy Demand & Price
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Singapore’s Grid System

400kV Network

230kV Network

66kV Network66kV Network

22kV and 6.6kV Network

Low Voltage Network 400/230 Volts

Low  Tension Consumers

Network automated down to MV distribution levelNetwork automated down to MV distribution levelNetwork automated down to MV distribution levelNetwork automated down to MV distribution level



System Average Interruption
Duration Index (SAIDI)
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Key Drivers
Technology assessment for a 
scalable end-to-end Advanced 
Metering Infrastructure (AMI) g ( )
solution

Enable the management of 
Di t ib t d E RDistributed Energy Resources 
including renewable and 
embedded generation

Enable the integration of new 
initiatives such as demand response 
and Electric Vehicles (G2V and V2G)

Integration of new Outage 
Management System (OMS) to 
enhance management of powerenhance management of power 
outage





An Intelligent Energy System

Flexible
• Demand response
• Home automation

Accessible
• Embedded generation
• Renewable energy

ConsumerConsumer
ChoicesChoices Home automation 

• Building management
Renewable energy

• Energy storage
ChoicesChoices

ConsumerGeneration DistributionTransmission

SCADA / EMS SCADA / DMS A M I

ConsumerConsumer
ExpectationsExpectations

Economic
• Network Optimization
• Assets utilization

Reliable
• 7x24 monitor & control
• Outage detection and ExpectationsExpectationsAssets utilizationOutage detection and 
supply restoration



Pilot Project Approach

Establish technical solutions for roll-out 

Quantify the costs and benefits 

4500 smart meters to be deployed

Nanyang Technological University to be the focal 
i t h th f ll it f li ti d l tipoint, where the full suite of applications and solutions 

will be tested



Key Phases of the IES Pilot 

Phase 1 – develop backend systems and infrastructure

Commenced in October 2010

2012Expected to be completed by mid 2012  

Phase 2 – evaluate customer applications which ride on 
advanced metering infrastructure

Expected to commence in Q1 2012 and completed p p
by mid 2013



Phase 1 – Developing the Enabler

Establish two-way data communication
d d i i f (AMI)advanced metering infrastructure (AMI)

Develop applications to ride on AMI
time-of-use tariff
distributed generation management
demand response and energy managementdemand response and energy management
outage management
integration of EV charging and V2G



System Architecture
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Design Consideration

Design with the end in mind

Ability to integrate new technologies in future

Leverage industry-adopted standardsLeverage industry adopted standards

Data live in one place

Utilise standard/best-fit functionality and avoid 
customisations

Customisations developed outside the core 
system



Smart Meter – Open and Modular

Basic metering:Basic metering:

Half-hour interval metering

At least 30 days interval data

DLMS-COSEM compliance

Remote turn-on and cut-off

Prepaid and postpaid functions

Alarms – tampering, powerAlarms tampering, power 
outage

plugplug--in in 
communicationcommunicationcommunication communication 

modulemodule



Smart Meter Communication

Access meter data via Access meter data via 
DLMSDLMS--COSEM protocolCOSEM protocolDLMSDLMS COSEM protocolCOSEM protocol

22--channel communication channel communication 
gatewaygatewaygatewaygateway

able to pair different able to pair different 
communication methodcommunication methodcommunication methodcommunication method



Communication Concept

PLC/RF MESH
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Phase 2 – Engaging the Consumers

Applications trial with the “enabler” infrastructure
C i l / i d t i l / h h ldCommercial / industrial / household consumers
Include CleanTech Park and Eco-Precinct

Electricity retailers offer to consumers
Time-varying packages
Value added services such as energy efficiencyValue added services such as energy efficiency 
measures riding on Building Management Services 
and Home Automation Systems



Phase 2 – Challenges

Engaging the consumers
b fitbenefits

Engaging the retailers and service providers
business model

Regulatory framework revisiong y
paradigm shift



Conclusion
Centrally managed intelligent communications Centrally managed intelligent communications 
interconnects various smart grid technologiesinterconnects various smart grid technologies


