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Executive Summary

The Fukui Declaration from the Ninth Asia Pacific Economic
Cooperation (APEC) Energy Ministers

Meeting (EMM-9), June 2010, states that “smart grid
technologies, including advanced battery

technologies for highly-efficient and cost-effective energy
storage, can help to integrate intermittent

renewable power sources and building control systems that let
businesses and consumers use energy more

efficiently, and they can also help to enhance the reliability
of electricity supply, extend the useful life of

 power system components, and reduce system operating
costs.” The energy ministers further instructed

the APEC Energy Working Group (EWG) “to start an APEC Smart Grid
Initiative (ASGI) to evaluate the

 potential of smart grid capabilities to support the
integration of intermittent renewable energies and

energy-management approaches in buildings and industry.” This
report directly supports the ASGI

Phase 1: Survey of Smart Grid Status and Potential of Smart
Grid. The report also builds upon a series

of APEC projects undertaken by the APEC Energy Working Group and
its Expert Group on New and

Renewable Energy Technologies that were developed to support
calls from APEC Leaders and Energy

Ministers to promote the development and utilization of APEC
energy-efficiency and renewable-energy

resources. These include the Chinese Taipei-led 2008 APEC
Photovoltaic Conference, the United States

(US)-led APEC Workshop on Grid Integration of Renewable Energy,
and the Japanese-led project on

Addressing Grid-interconnection Issues in Order to Maximize the
Utilization of New and Renewable

Energy Sources. The project also takes advantage of APEC
specific research undertaken by Asia Pacific

Energy Research Centre in Japan.

At the core of the smart grid vision is the transformation of
the electric supply chain from a

centralized, producer-controlled network to one that is less
centralized and more consumer-interactive.

With their wide range of size and level of development, the APEC
members can act as an important test

 bed and evaluator for smart grid technology deployment and
practices. This is important because of the

significant growth expected in electricity consumption in the
coming decades (from 9,385 TWh in 2005

to 16,442 TWh in 2030 in APEC economies) and the related
investment of $6.2 to $8.4 trillion required to

meet electricity and heat demand (APERC 2009). There is an
opportunity to guide this expansion using

the full range of smart grid enabling technologies and practices
that take advantage of the transition to

less centralized electricity production while creating a more
economic, efficient, and reliable electricity

 production and consumption system. This project is the
first step in engaging APEC member economies

in the development of coordinated smart grid development
strategies.

The picture of electrification across the APEC economies is
complex. APEC members are in various

states of smart grid development, ranging from no activity, to
conducting demonstrations, and engaged in

 joint projects with other economies. Each member economy
has unique attributes that influence the

 benefits of smart grid capabilities and affect the
priorities given to deployment strategies. To help

 provide insight into this complex topic, this report
surveys APEC economies and characterizes the status

of smart grid activities. It also identifies APEC economies that
are actively pursuing smart gridcapabilities to address
environmental and economic sustainability goals. Finally, the
report explores the

 potential application of smart grid capabilities to
resolve renewable integration and energy-efficiency

concerns (such as variability and uncertainty in amount of
renewable wind or solar generation) so that

future directions or roadmaps in this area can be developed by
interested economies.

Policy centers and global forums have articulated the concept
that smart grid technology deployment

 provides an opportunity to stimulate economic growth while
promoting environmentally sustainable
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decision-making as there is pressure to revisit project
definitions and approaches. Other challenges are

summarized below according to technical, business and financial,
and societal issues.

•  Technical

−  Constantly changing technologies means that a
heterogeneous mix of technology must beaccommodated. Existing
generation and delivery infrastructure (i.e., legacy) systems must
be

adapted to work with new technologies.−  Being flexible to
changing technologies requires identifying the important interfaces
between

technology components.−  Achieving alignment across service
providers, end-users, and technology suppliers is difficult

 particularly in a growing, international marketplace.
Interoperability can allow multiple parties to connect their
devices and systems for proper interaction, but
attaininginteroperability is difficult.

•  Business and Financial

−  Understanding and communicating the value proposition of
a smart grid deployment for eachstakeholder in the electricity
supply chain is daunting.

−  The financial environment for risk and reward can
challenge business plans for smart gridinvestments.

− Regulatory understanding and sensitivity to providing an
appropriate environment for smartgrid investment takes time.
Regulatory decisions (or lack of decision) can create
newchallenges.

−  Developing an appropriate incentive structure that
aligns economic and regulatory policieswith energy-efficiency and
environmental goals needs to be tailored to each membereconomy.

•  Societal−  Strategies need to account for a variety
of policy objectives (affordability, sustainability,

growth, and cultural values).−  Assigning value to
externalities, such as environmental impacts, is difficult, but
necessary, in

 balanced decision-making.−  Understanding and
accounting for the beneficial aspects of smart grid investments as
a

mechanism for job creation and advancing a technically skilled
workforce needsdevelopment.

Priority Considerations

In the face of these and other challenges identified in this
report, a number of activities are already

underway within APEC member economies. Many members have public
policy goals for energy-

efficiency and renewable-energy resources. Several members have
drafted or are developing smart grid

roadmaps. Demonstration and pilot projects are providing
experience with technology deployments and

gathering information that will lead to business plans and value
propositions that must be agreeable to the

many parties involved. While each member economy must discover
the path forward that meets its

unique needs, and while realization of the smart grid will
continue to evolve as time, decisions, and events

 progress, progress can be made immediately in a number of
priority areas. A summary of some of these

 priority areas follows:

•  Policy Goals. Consideration should be given by APEC to
develop a common framework for

describing smart grid policies supporting renewable energy and
energy efficiency. Such a

framework could be used as a starting place for each member
economy and serve to help engage

all electricity stakeholders (including consumers, service
providers, suppliers, and regulators) in

shaping these goals.
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•   Education. An important result from the survey was
the need for better education on the nature

of smart grid and its role in supporting energy efficiency and
renewable-energy integration.

Programs should be developed to communicate smart grid concepts
and their relationship to

achieving sustainability policy goals. The message needs to be
tailored to the different

stakeholder audiences.

•   Roadmap. Consideration should be given by APEC to
create a common framework for smart

grid roadmap development. Such a framework could be used as a
starting place for each member

economy. The creation of such a framework can draw upon several
of the existing roadmaps

developed inside and outside of APEC. Important aspects to
include in roadmap development are

categorization of smart grid assets, applications they support,
and the value proposition (costs and

 benefits). Metrics that can be reasonably and periodically
measured also need to be defined so

that progress can be monitored (e.g., USDOE 2009).
Responsibilities (e.g., leaders and agencies)

for carrying out activities identified through the roadmap
process also need to be clearly

identified.

•   Interoperability. APEC members need to consider
their active participation in interoperability

discussions that are setting the direction for international
information and communications

technology standards that support the integration of smart grid
devices and systems. Such

 participation will be important to achieving import/export
policy goals related to smart grid

equipment and services. Under the APEC Regulatory Cooperation
Advancemnet Mechanism for

Trade-Related Standards and Technical Regulations (ARCAM), APEC
will develop

recommendations for cooperation on smart grid interoperability
standards.

•   Methods and Workshops. The development of
frameworks, metrics, and other tools can be

coordinated through a series of APEC-sponsored workshops. To
organize such meetings and in

recognition that additional workshops may be useful given the
changing landscape, consideration

should be given to the creation of a smart grid working group
within APEC.

Regarding creation of a smart grid working group, APEC members
are encouraged to participate in

ASGI, which was recently established by the APEC Energy Working
Group.
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1.1

1.0 Introduction

The application of smart grid technology promises to provide
benefit to electricity consumers and our

economies by better utilizing electric system assets to securely
satisfy consumer energy demands at a

lower monetary and environmental cost. This report reviews the
status of the deployment of smart grid

technologies within APEC economies, and in particular, discusses
the potential application of this

technology to enhance the integration of renewable energy and to
advance greater levels of energy

efficiency.

The APEC energy ministers instructed the APEC Energy Working
Group (EWG) “to start an APEC

Smart Grid Initiative (ASGI) to evaluate the potential of smart
grid capabilities to support the integration

of intermittent renewable energies and energy-management
approaches in buildings and industry.” This

report directly supports the ASGI Phase 1: Survey of Smart Grid
Status and Potential of Smart Grid. The

report also builds upon a series of APEC projects undertaken by
the APEC Energy Working Group and

its Expert Group on New and Renewable Energy Technologies that
were developed to support calls from

APEC Leaders and Energy Ministers to promote the development and
utilization of APEC energy-

efficiency and renewable-energy resources. These include the
Chinese Taipei-led 2008 APECPhotovoltaic Conference, the United
States (US)-led APEC Workshop on Grid Integration of Renewable

Energy, and the Japanese-led project on Addressing
Grid-interconnection Issues in Order to Maximize the

Utilization of New and Renewable Energy Sources. The project
also takes advantage of APEC specific

research undertaken by Asia Pacific Energy Research Centre in
Japan.

Smart grid technology uses digital technology and communication
to coordinate the actions of

intelligent devices and systems throughout the electricity
system: from large scale generation networked

with transmission infrastructure, to the distribution of power
to consumers (factories, commercial

 buildings, and residences), and down into the equipment
and systems that use electricity in these facilities.

Through automation, better information, and coordination, smart
grid technology can help provide the

flexibility needed to integrate variable generation that is a
characteristic of some renewable resourcessuch as wind and solar
generators. Smart grid technology can also enhance efficiencies in
the

transmission and distribution delivery infrastructure,
generation, and end-use systems by optimizing

system performance and increasing asset utilization.

The environment surrounding smart grid is characterized by
continual, rapid developments in

technologies, regulations, and institutions. From early
visionary concepts, smart grid actions are now

emerging into an early growth phase consisting of demonstrations
and technology deployments.

The picture of electrification across the APEC economies is
complex. APEC members are in various

states of smart grid development, ranging from no activity,
conducting demonstrations, and engaging in

 joint projects with other economies. Each member economy
has unique attributes that influence the benefits of smart
grid capabilities and affect the priorities given to deployment
strategies. To help

 provide insights into this complex topic, this report
surveys APEC economies and characterizes the status

of smart grid activities. It also identifies APEC economies that
are actively pursuing smart grid

capabilities to address environmental and economic
sustainability goals. Finally, the report explores the

 potential application of smart grid capabilities to
resolve renewable-integration and energy-efficiency

concerns so future directions or roadmaps in this area can be
developed by interested economies.
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1.2

Technology Action Plan Highlights

•  Smart grid concepts can help reduce electricity
relatedglobal greenhouse gas emissions that account for 38%
ofglobal energy sector emissions through the integration
ofrenewable resources, substitution of electric for fossilenergy in
transportation, and increased end-useefficiency.

•  Best practices are needed to overcome the many
barriers(policy and regulation, financing, consumer
engagement,technology, standards, skills and
knowledge,cybersecurity, and data privacy) to smart griddevelopment
and deployment.

•  Additional development and deployment needs aresupport
for innovation (a global smart grid technologystrategy, improved
analysis tools for integration, globalinformation sharing),
accelerated deployment (humancapabilities, international technology
standards,cybersecurity requirements, and establishment of a

working group), and information sharing (centralrepository for
information, workshops, andcommunication mechanisms.Source: (MEF
2009)

1.1 Smart Grid: Economic Growth with Clean Energy

Policy centers and global forums have articulated the concept
that smart grid technology deployment

 provides an opportunity to stimulate economic growth while
promoting environmentally-sustainable

approaches to the generation and consumption of electricity (MEF
2009). Smart grid projects necessarily

require the development and deployment of automation
technologies (communication, information, andcontrol). The
production, deployment and servicing of these automation
technologies provides high-

quality and high-paying jobs, and leverages the economic
development of similar high-technology

enterprises.

Like any investment decision in technology, the benefits need to
exceed the costs. Making the value

case for smart grid investments is complicated by at least two
characteristics. First, the smart grid assets

(such as sensors, meters, communications

systems, distribution automation technology,

distributed generation, storage, and responsive

load) contribute to more than one value stream

(greater asset utilization, labor efficiencies, and

improved reliability to name a few). Making a

value determination for smart grid investments

usually requires the recognition and accounting

of the benefits from multiple value streams to

offset the investment costs in technology

deployment. Second, several of these value

streams can be difficult to quantify financially.

Reliability is traditionally something that is set

 by regulation and best practice and implemented

as a necessary (and often opaque) cost of

 providing electricity. Attempts have been made

to measure its value in terms of surrogates, for

example incurred costs of outages, one such

 being loss of productivity (LBNL 2001).

Determining the value of decreasing environmental impact and
ensuring the health and well-being of the

 populace are examples of other areas where benefits from
smart grid investment are hard to capture in

simple equations (PNNL 2010).

Analyses of these difficult issues provide insights and
structure for policy-makers to frame debates

and develop directions for decisions. Smart grid policy that
lowers the cost of power by lowering

operational and capital expenditures can free up capital for
alternative investments that have higher social

value. Smart grid operations that enable greater integration of
renewable generating resources and energy

efficiency can lower the outflow of expenditures for imported
energy, build human capacity in the

growing technology (smart grid systems), and reduce
CO2 emissions. Making the case for these

investments depends on the unique situation of each economy:
what is our present status, what are our

goals, what will it cost, and what can we afford?
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1.3

1.2 Smart Grid Goals of APEC

This report was undertaken to address APEC’s expressed desire to
minimize the learning time to

understand the implications of smart grid concepts so members
can advance their thinking in a timely

manner and advance strategies regarding smart approaches that
can help meet their environmental

sustainability and energy-efficiency policy goals. As
significant investments are needed to grow andmaintain the
electricity infrastructure, consideration needs to be given to how
information and

communications technology can be applied to electricity
infrastructure decisions that not only meet

traditional needs for basic service and reliability, but also
provide the flexibility for a changing mix of

generation sources with sensitivity to environmental and
societal impacts.

To meet environmental and national-security goals, smart grid
investments can support the integration

of renewable generation resources to decrease energy import and
reduce CO2 emissions. With so much

investment in the electricity system, funding opportunities also
need to consider how they support

economic development and labor force capability goals.

1.3 Scope of Smart Grid for Sustainabil ity

This document reports on the status of smart grid technology
deployments by APEC members to

enhance the use of renewable energy and energy efficiency, and
provides guidance for achieving the

 potential from smart grid capabilities. This is important
because of the significant growth expected in

electricity consumption in the coming decades (from 9,385 TWh in
2005 to 16,442 TWh in 2030 in

APEC economies) and related investment of $6.2 to $8.4 trillion
to meet electricity and heat demand

(APERC 2009). In this context, smart grid technologies have
great potential.

The smart grid portrayed in a cost-benefit framework shows the
Smart Grid technologies and assets

that enable the more efficient generation and delivery benefits
to customers (see Table 1.1). Primary

assets are the smart grid’s “prime movers,” that are
actively controlled to effect change in the grid’soperating
conditions.  Enabling assets are the sensing, software,
and information infrastructure required to

coordinate and control the operation of the primary assets in
response to grid conditions.

Table 1.1. Smart Grid Costs and Benefits 

COSTS BENEFITS

Primary Assets Enabling Assets Functions

•  Demand response (DR)

•  Distributed generation (DG)

•  Distributed storage (DS)

•  Distribution/feeder automation(DA/FA)

• 

Transmission automation•  Transmission – visualization
and

advanced control sensors

•  Electric and plug-in hybridvehicles (EVs/PHEVs)

•  Communications & networks

•  Smart meters

− 1 hour→1-min intervals

− 2-way communications

−  Instantaneous volts, amps, VARs

− 

Auto connect/disconnect•  Advanced transmission and

distribution measurements(including PMUs)

•  Customer interfaces

•  Back office systems

•  Cybersecurity

•  Interoperability framework andstandards and
protocols

•  Improved peak load/capacitymanagement

•  Reduced wholesale operations costs

•  Improved provision of ancillaryservices

•  Dynamic optimization of distributionsystems

•  Leverage network for energyefficiency and carbon

•  Reduce operational costs forintegrating renewable
resources

•  More economical accommodation ofuncertainty in system
planning anddeployment
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Functions include operational strategies for the grid that use
smart grid assets to obtain benefits such

as lower cost and emissions, improved power quality and
reliability, and integration of renewable-energy

sources. Examples of smart grid benefits are described
below:

•  Providing advanced infrastructure and institutional
foundations. Standards, pricing mechanisms

and automated transmission, distribution and customer systems to
support functions such as

outage prevention, accelerated restoration, automated demand
response, and standalone micro-

grid capabilities.

•   Enabling clean and renewable-energy resources.
Engaging demand response and distributed

storage to accommodate higher penetration and seamless and
cost-effective integration of

renewable generation resources.

•  Supporting electric capacity. Managing peak load
capacity to displace the need for

new/upgraded generation, transmission and distribution systems;
managing transformer loading

to extend their lifetimes; and managing reactive power that
needs to be supplied by power plants

to maintain proper system voltages and support electricity
delivery.

•   Improving power quality and reliability.
Regulation through minute and sub-minute control of

supply/demand balance, rapid restoration of service
interruptions, cost effective servicing of

critical loads.

•  Optimizing electric system operational efficiency.
Dynamic optimization, voltage regulation,

ramping and load following, enabling reducing cost of operations
based on marginal production

costs and reducing transmission loads when congestion costs are
high.

•   Enabling increased energy efficiency. Smart grid
devices and communications that enable the

deployment of active efficiency measures to deliver increased
energy efficiency and carbon

savings.

The report includes a survey and a review of smart grid
implementation activities to formulate

 policies and programs to guide the development of smart
grid programs in APEC economies. The survey

focuses on smart grid technologies and practices that are being
used today or that can potentially be used

in different APEC economies to increase the adoption of
energy-efficiency and renewable-energy

technologies.

The guidance portion of the report extends the findings of the
earlier Technology Action Plan (MEF

2009) to identify potential benefits and provide input for the
formulation of smart grid programs to

enhance the use of renewable energy and energy efficiency for
developed, developing, and less developed

conditions in APEC economies. The guidance draws from
significant related smart grid activities presently in
progress.

Based upon the presentation of the results of this work,
follow-on activities, such as a workshop, may

 be arranged to further examine findings of the study and
establish a path forward for future progress in

these areas.
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1.4 Approach

This document provides information for APEC members to better
understand the potential of smart

grid technologies to increase the use of renewable energy and
energy efficiency in their economies in a

manner appropriate for their populations and development needs.
The approach taken to create the

document first gathered information from three sources:•  A
survey of APEC members

•  A review of APEC member smart grid domestic and
international activities

•  A review of broader efforts (beyond APEC) to identify
smart grid applications and benefits.

The first two items are used to assess APEC member needs and
capabilities with respect to smart grid

technologies. The third item assesses how smart grid
technologies and practices are being used today or

can potentially be used to increase the adoption of
energy-efficiency and renewable-energy technologies

to meet customer loads.

The findings from these sources are then combined and build upon
the Major Economies Forum(MEF) Technology Action Plan (TAP) report
(MEF 2009) to develop guidance on how smart grid

technologies can best be used to enhance the use of renewable
energy and energy efficiency across the

APEC region. The guidance is segmented in recognition of the
differing needs of urban and rural

customers, and with and without electrical grid infrastructure
in place.

1.5 About this Document

The smart grid area is undergoing rapid change. The concepts
themselves are being reconsidered as

they adapt to address economic, geographical, climate, cultural,
and political differences within APEC

and the world. This situation, together with the fast changing
nature of smart grid technologies, creates a

dynamic landscape. As such, this document is intended to provide
guidance, not solutions, to assistAPEC members in determining
rational paths forward.

Chapter 1 of the report provides the overall introduction and
reviews the approach taken in the

 project. Chapter 2 includes a survey and a review of smart
grid implementation activities to formulate

 policies and programs to guide the development of smart
grid programs in APEC economies. The survey

focuses on smart grid technologies and practices are being used
today or can potentially be used in

different APEC economies to increase the adoption of energy
efficiency and renewable-energy

technologies. Although the landscape of smart grid programs and
technology is changing rapidly, the

chapter attempts to describe the present situation of smart grid
deployment within APEC, and also reports

on relevant information from literature surveys, an area where
new material is being published monthly.

The guidance portion of the report is given in Chapter 3 which
extends the findings of the earlier TAP

(MEF 2009) to identify potential benefits and provide input for
the formulation of smart grid programs to

enhance the use of renewable energy and energy efficiency for
developed, developing, and less-developed

conditions in APEC economies. The guidance draws from
significant related smart grid activities

 presently in progress. A number of technologies and
concepts are linked under the banner of smart grid.

These technologies can provide greater advantages when used in
synergistically with other smart grid

enabling technologies. Chapter 3 discusses integration of
renewable resources, plug-in electric vehicles
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(PEV), system operation efficiencies, energy-efficiency and
carbon-reduction verification, and financial

mechanisms as they relate to smart grid technologies. The aim is
to provide an introduction to each

technology or topic as it relates to smart grid versus
traditional approaches. Examples from APEC

economies are mentioned along with a discussion of potential
benefits and implications with respect to

smart grid implementation.

Chapter 4 of the report presents the technical, business and
financial, and societal challenges to APEC

smart grid deployments in APEC economies. Each APEC economy will
face unique challenges in

deploying smart grids, depending on many factors such as market
structure, degree of industrialization,

urbanization, population density, status of installed electric
power system, environmental and economic

drivers, along with many other factors. Some challenges must be
addressed at the local, regional, or

national level, while others can be addressed in part by global
efforts such as the APEC Smart Initiative

or the International Smart Grid Action Network being established
as an activity of the Clean Energy

Ministerial. The nature of the challenges evolve considerably as
smart grid deployments progress through

different stages of penetration and depth—from the early
test-bed stage, to having widespread installation

of enabling technologies, to employing integrated, higher-level
smart grid functions. Recognizing the

 potential barriers to smart grid deployment and variety of
challenges ahead is a first step needed to

develop effective smart grid roadmaps and action plans.

Overall conclusions and recommendations are provided in Chapter
5 of the report. To provide a

starting point for addressing smart grid challenges, Chapter 5
describes impactful, high-value smart grid

activities, priorities, recommendations for roadmap development,
and some areas ripe for further study.

Based upon the presentation of the results of this work,
follow-on activities, such as a workshop, may be

arranged to further examine findings of the study and establish
a path forward for future progress in these

areas.
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2.0 Situation within APEC

Though the landscape of smart grid programs and technology is
changing rapidly, this report attempts

to describe the present situation of smart grid deployment
within APEC. To accomplish this, a survey

was developed and circulated to APEC representatives in the
member economies with interest in smart

grids and its application to renewable-resource integration and
energy efficiency. The document also

reports on relevant information from literature surveys, an area
where new material is being published

monthly.

2.1 Survey Results

The purpose of the survey is to obtain direct information from
APEC members on their familiarity

with, plans for, and issues relevant to the use of smart grid
technologies. The information will be used to

help with the development of recommendations and guidance for
implementation of smart grid programs

and technologies to increase the utilization of renewable
resources and energy efficiency.

The survey (included in Appendix A) is composed of five
sections:

•  The Baseline section is oriented to
familiarity of all concerned parties (customers, utilities, and
policy

makers) with the smart grid concept, technologies, and
applications. 

•  The Standards, Institutional, and
Policy/Regulatory sections are to identify issues relevant to
these

three domains.

•  The Other  section asks if the respondent can
specify issues not addressed by a survey question and for

other information that might be helpful in developing the status
and recommendations.

2.1.1 Status of Smart Grid from Survey Resul ts

This subsection provides a summary discussion of the responses
to the 16 surveys returned, with a

graphical discussion that links the survey responses to economy
characteristics.1  A copy of the responses

to the 25 survey questions is provided in percentage terms in
Appendix B.

2.1.1.1 Survey Responses to Smart Grid Baseline Questions

Figure 2.1 summarizes the general responses from APEC economies
regarding how familiar different

stakeholder groups may be with a smart grid. All economies
included in the survey indicate that

customers have either no familiarity with a smart grid, or it is
familiar to only a minority of customers.

The majority of APEC economies indicate that only zero to 25% of
customers are aware of smart grid

concepts or technologies.

The awareness across policy makers and electric utility
providers shows much greater differentiation

across the member economies. Over a third of the member
economies indicate that 75% to 100% of

 policy makers and utility providers are now aware of the
concept of a smart grid. At the other extreme,

1  The member economies participating in the survey were
Australia; Canada; The Peoples Republic of China; Hong

Kong, China; Indonesia; Japan; Republic of Korea; Malaysia;
Mexico; New Zealand; Russia; Singapore; ChineseTaipei; Thailand;
The United States; and Viet Nam.
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“…there is a difference between being aware andsufficiently
knowledgeableto act...”

less than a third of the member economies indicate that zero to
25% of policy makers and utility providers

are aware of a smart grid, while the remaining member economies
fall in-between in smart grid awareness

of policy makers and electric utility providers.

Figure 2.1. Percent of Stakeholder Groups Familiar with a Smart
Grid in APEC

•  Awareness of the smart grid concept and technologies is
highest

among utilities and policy makers and lowest among customers,
with

customers being highly favorable or neutral in approximately
25%

and 30% of the member economies, respectively. Awareness is

hampered by the definition of a smart grid, varies regionally
(by

 jurisdiction) even within large economies, but awareness
will increase beyond large commercial and

industrial customers as many emerging demonstrations proceed and
interactions occur.

•  To the extent that smart grid technologies are perceived
to reduce the need for new supply resources,

customer receptivity is improved, as many electricity generation
projects face public opposition.•  Customers are concerned
about the cost of electricity, are interested in receiving
information about

their electricity use, and expect to save money in a smart grid
environment. However, whether they

act on information and the ability of the smart grid to provide
electricity savings is much less certain.

•  Utilities are divided almost evenly between perceiving
some benefit to their operations, through cost

reduction (capital and operation) and operating metrics (e.g.,
reliability of service measures,

frequency control, etc.). The realization of benefits is highly
variable and dependent upon the

ownership structure (e.g., public or private, and scope of the
organization including generation,

transmission, and distribution assets).

•  Smart grid technology adoption is evenly divided between
1) adoption has not started; 2) adoption

 plans are in place, but adoption has not started; and 3)
adoption is in progress.

•  The fact that advanced metering infrastructure (AMI)
alone is only a part of the smart grid technology

and does not constitute a smart grid by itself is evidenced by
the response of 75% of the member

economies that indicated they have installed AMI with plans by
most to install more, yet 25% or less

of the respondents have used the AMI capability to conduct
demand response or to integrate

distributed generation resources (including renewables).

0% 20% 40% 60% 80% 100%

Electric utilities, Providers

Policy makers

Customers0-25%25-50%51-75%76-100%
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“Time of use pricing available forabout two decades in the form
ofday/night tariff has had poor

acceptance, as customers do nothave high discretionary load
andincentives are not high enough toinfluence customer behavior
andretailers are not motivated to provide adequate
incentives.”

•  Coupled to this, only 3 electric service providers in
the 16 member economies, have the ability to

send price signals to customers in an electronic format.

Figure 2.2. Economies without AMI Are More Rural and Have Lower
GDP/Capita 

Figure 2.2 illustrates clear correlation between both the amount
of AMI currently installed in an

member economy and the degree of urbanization and GDP per
capita. The diameter of the bubbles

corresponds to the extent that AMI is installed, used, or
planned. Visibly, the more rural membereconomies (and those with
the lowest GDP per capita) have no existing AMI, although three
member

economies indicate plans to install AMI. The member economies
using AMI for demand response or for

integrating distributed generation tend to be the most urban and
wealthiest.

•  The largest barrier to smart grid technology adoption is
justifying the value proposition by the service

 provider and the customer, followed by regulatory
constraints and technology standards that inhibit or

slow the introduction of smart grid technologies.

•  Electricity rates vary enormously across APEC economies
and

approaches to apportioning rates across residential,
commercial,

and industrial users also vary greatly. The ability to relate
smart

grid capabilities in a rate structure has a bearing on how
smartgrid is valued and how cost recovery may be conceived in

member economies. Nearly all 75% of themember economies

have average and time-of-use prices, and approximately 50%
or

fewer of the member economies employ critical peak or
real-time

 pricing. The critical peak and real-time pricing schemes
are

generally limited to large commercial and industrial customers,
although some member economies

have been piloting these differential pricing schemes in the
small commercial and residential markets.
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A Smart Grid ActionOut of necessity, in one islandeconomy “…many
smallutilities collectively poolresources and shed load.”

•  While the majority of customers are familiar with
time-of-use pricing, there is apprehension about

differential pricing schemes and how the benefits will be
realized, especially for poor and

disadvantaged customers. As illustrated in Figure
2.3, member economies that currently indicate

using real-time pricing are wealthier and more urban.

Figure 2.3. Economies with Real-Time Pricing Are Wealthier and
More Urban 

•  Nearly all member economies replied that utilities
allow customers to supply electricity to the grid

and that this feature is used by customers to sell excess energy
from onsite renewable-generationresources to the utility.
Additionally, some customers have renewable resources on their
premises in

the majority of the member economies.

•  Virtually all member economies are interested in
demand

response programs to reduce generating capacity
requirements.

Approximately 25% responded that utilities have automated,

direct load-control programs. Two program types for
customer-

controlled demand response were surveyed; approximately 50%

of those responding have incentive-based, demand response

 programs and approximately 20% have voluntary, customer
participation programs. In all cases,

 participation in demand response programs was highest
among commercial customers and lowest

among residential customers.

The responses cited basic needs to promote the adoption of smart
grid technologies. These needs

include time to demonstrate the performance and benefit of smart
grid technologies, international

standards to facilitate trade, market conditioning to facilitate
interactions among stakeholders, and

 policies and regulations to encourage the introduction of
smart grid technologies and recovery of

investments.
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The integration of renewableresources is dependent on the
sizeand diversity of the load, with anupper limit of ~20% to
25%without additional spinningreserve capacity to
reduceintermittency or the use of smartgrid communication and
controlstrategies. (PNNL 2010)

 power quality and reliability is required in nearly 67% of
responding member economies, and such

requirements are being considered in two of the six member
economies that responded no.

2.1.2 Smart Grid Potential for Energy Effic iency and Renewables
Integration

For the increased integration of renewable resources and energy
efficiency for customers, 50%responded that customers expect the
smart grid will help with the integration or use of renewable
energy,

and 75% of respondents said that some customers have renewable
resources installed on their premises.

In the case of utilities, 94% responded that the smart grid
would provide either some or a definite benefit

(50% and 44%, respectively) to increase the integration of
renewables.

On a positive note, 81% responded that customers are allowed
to

supply electricity to the grid through bi-directional metering,
and

75% of customers with renewable generation on their premises
do

so. While a high percentage of member economies responded

affirmative, the practice of bi-directional metering is confined
to a

relatively small number of customers because of technical
issues

regarding voltage stability and reverse flow. Coupled with
bi-directional metering, 63% of respondents said that their economy
has

a standard for the integration of renewable technologies and
an

additional 19% responded that a standard was under
development.

However, the high expectations and standards may not be
sufficient to achieve the integration of

renewable supply technologies. Aspects of the smart grid are
helpful, if not necessary, to facilitate the

integration of renewable resources by replacing the need for
standby generating capacity (spinning

reserve) to offset the intermittency of renewables.

The ability to control loads is a necessary condition to replace
standby capacity and provide system

stability. Over 75% responded that they are interested in
load-control programs, but programs in place

are primarily incentive-based programs in the industrial sector
and incentive-based, load-control programs

are more common than dispatchable programs (see Table 2.1).

Table 2.1.  Survey Response on Demand Response to Reduce
Peak Generation 

Survey Question Residential Commercial Industrial

Do you have incentive-based, load-control programscontrolled by
customers? 31% 44% 69%

Do you have automated/remote load-control programsfor industrial
and large commercial customers? 19% 25% 38%

Do you have customer-enabled demand response? 13% 19% 31%

Are you interested in load-control programs? 75% 88% 94%

Technology provides a means to extend load-control programs to
the commercial and residential

sectors, and enable automated or dispatchable programs to
increase the certainty of capacity reductions

and shifts. While those surveyed see the presence of AMI as
being necessary to support demand response

 beyond a voluntary basis, none of the economies indicated
that they are using AMI to support the

integration of distributed generation, including renewables.
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Perception of Barriers:

•  Utility and customer cost recovery

•   National policy to set framework
fordevelopment

•  Regulatory inflexibility impede theintroduction of smart
grid technologies

• 

Lack of standards or standards unableto keep up with rapidly
changingtechnology.

Leading challenges to deploying smart grid

technology to achieve demand response are

interoperability, cybersecurity, and communication. In

the cases of interoperability and cybersecurity, 88% and

69%, respectively, responded that standards do not exist

in their economies. In the case of communications,88% responded
that communication access is available,

and over 50% responded that obtaining access is

relatively easy or other modes of communication other

than wireless are available. In addition to the absence of
technology standards (interoperability and

cybersecurity), other regulatory constraints applicable to
service provider investment in smart grid

technology apply: 69% responded that the presence of regulatory
inertia, and 88% responded that

recovery of investment cost was an issue.

Policy and regulations governing the implementation of smart
grid technology are also factors.

75% responded that their economy does not have a national policy
that encourages smart grid

development, but over 50% of those without a national policy
responded that such a policy is under

development. Over 75% responded that utilities must obtain
regulatory approval before making

investments to construct and improve utility assets,
administering programs, and altering rate structures.

Figure 2.4a and  Figure 2.4 b summarize the
survey responses regarding national policies that

encourage integration of renewable resources and policies that
encourage smart grid development. It is

clear that, while a number of member economies have articulated
their support for the integration of

renewables, only a few have enacted policy in direct support of
smart grid development. As described in

Section 3.1 below, the integration of renewable resources can
greatly benefit from smart grid approaches,

and likewise, smart grid development can benefit from the
integration of renewables.

a b

Figure 2.4. Survey Responses on Policies to Encourage Renewable
Generation and Smart Grid  

The survey asked member economies to indicate the degree of
benefit (i.e., definite benefit, some

 benefit, no benefit, or not sure) for a number of
potential smart grid uses and benefits. For most of the

responses, there was no visible correlation between the
responses and general characteristics of the

member economies (urbanization, population density, GDP/capita,
etc.). The uses and benefits showing

no correlations were:

•  Reduced manual meter reading?
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•  Improved meter accuracy and increased revenue?

•  Better manage generation assets?

•  More accurately forecast loads?

•  Monitor power quality?

•  Avoid or defer transmission and distribution
expenses?

•  Automate distribution systems?

•  Improved outage response and management?

•  Improve theft detection?

•  Integrate EVs?

•  Operate subsections of the service territory as a
micro-grid?

Figure 2.5. Electric Service Provider Expectation of Smart Grid
Uses and Benefits

For two potential uses, shown in Figure
2.5a and  Figure 2.5 b, potential smart grid
benefits were seen

as greater by more rural, less wealthy economies (reduce
generation expenses and avoid or defer expenses

for generation capacity). For three potential uses, shown in
Figures 2.5c, 2.5d, and 2.5e, potential benefits

were seen as greater by more urban, wealthy economies (remote
connect/disconnect customer services,

c d e 

a b 
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increase integration of renewable generating resources, and
conduct monitoring, verification, and

diagnostics).

Survey responses were studied to determine where similarities in
responses across member

economies can be either clearly observed or not observed as a
function of underlying characteristics of the

member economies that might impact smart grid development or
planning (population, population

density, urbanization, wealth, and per capita electricity
consumption). For most survey questions, no

significant correlations could be determined. Significant
correlations were not found with overall

 population or population density. In general, the
strongest correlations were found with urbanization and

GDP per capita—both factors appear to impact the rate of
adoption of smart grid technologies and the

 perception of potential benefits related to smart
grid.

2.2 Investigation of Smart Grid Activity in APEC

The following material provides information on smart grid
efforts gathered from APEC news sources

and member economy specific websites, reports, and press
releases.

2.2.1 APEC Smart Grid Overview

While smart grid was not specifically mentioned in the recent
APERC (Asia Pacific Energy Research

Centre) Pathways document (APERC 2010), the added technological
improvement attributed to the smart

grid has the potential to contribute to exceeding the APERC
forecasted 38% reduction in energy

consumption intensity by 2030. As background, the APEC leaders
set an aspirational goal for a 25%

reduction in energy intensity by 2030, which is forecasted by
APERC to be exceeded with a

38% reduction in energy consumption intensity in a business as
usual scenario (APERC 2010).

As shown in Figure 2.6, renewable resource capacity
contributions are expected to reach 369 GW

(8.5%) in 2030 of total supply from 50 GW (2.2%) in 2005, which
is a compound annual growth rate of

7.7%. The renewable capacity (NRE in the figure) in the figure
contains a mix of non-hydroelectric

generated renewable energy, with the majority being wind.

Source: APERC 2009

Figure 2.6. APEC Generating Capacity 
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While the renewable capacity grows substantially, the
electricity generated grows at a lower rate,

increasing from 2% of total generation in 2005 to 5% of total
generation in 2030 (APERC 2009).

Figure 2.7 shows the TWh of electricity generated by type of
renewable resources. The increased share

of wind resource in the generation mix helps explain why the TWh
of electricity generated (5%) is lower

than the renewable share of capacity (8.5%), because of its
(wind) capacity factor.

Source: APERC 2009

Figure 2.7. Electricity Generation by Form of Renewable
Energy 

The companion document (APERC 2009) provides a forecast by
member economy of the share of

generating capacity (MW) and generation (KWh) accounted for by
renewable energy. While the

renewable share shown in Table 2.2 includes all non-hydro
renewables, wind energy is the dominant form

as evidenced by Figure 2.7. 
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Table 2.2. APERC Forecasted Renewable Share of Capacity and
Generation in 2030 

Forecasted Renewable Capacity

and Generation as Percent of Total,

2030*

 Renewable Target (Electricity

Generation)*Percent of Capacity

Percent of

Generation Energy Efficiency Target Economy Comment

APEC 8% 5%

Australia 8%** 2%** 20% by 2020 -- Policies & programs in
place & forthcoming to address RE & EE

Brunei
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“Smart grids may offer methodologies ofintegration, in
particular sub-areas of a gridwhere communication, control and
protectionmay be implemented to achieve high levels ofintegration
and reliability.” (APEC 2010b)

In addition, the report (APERC 2009) contains economy-level
information on the targets for

renewable energy and energy efficiency, and the presence of
policies and programs pertaining to these

two resources. While virtually all of the APEC economies have
policies and programs in place or

forthcoming to address renewable energy and energy efficiency,
the targets set for these resources, with a

few exceptions, are modest or nonexistent. This finding is
consistent with a 2002 study (APEC 2002) in

which improvements in renewable-energy infrastructure
(financing, policy, manufacturing base,

communications, market demand, educational programs, and
information networks) are more important

than the technology. While smart grid technologies cannot
directly resolve many of the infrastructure

issues, they can reduce risks associated with integration and
operation of renewable technologies, thereby

indirectly address the financing, policy, manufacturing
areas.

An assessment of standards (APEC 2006) recommended three
priority areas to harmonize the

development of standards:

•  Manufacture and installation solar water heaters

•  Installation of grid connected photovoltaic (PV)
systems

•  Installation of standalone power systems.

At the time of the report, it was determined that grid-connected
PV systems were being installed in

eight member economies, with incentives offered in six member
economies. In the case of standalone

 power systems, 17 to 18 member economies were installing
such systems, with incentives offered in eight

member economies.

To enable several smart grid capabilities, many member economies
are installing smart meters. A

recent study by Pike Research forecasts an increase in the total
number of installed smart meters in Asia

Pacific from 52.8 million in 2010 to 350.3 million by 2016, a
compounded annual growth rate of 37%

(Pike 2011).

Further, a recent assessment of issues surrounding

the implementation of renewable technologies into grid

networks is contained in (APEC 2010b). The report

 provides a thorough review of grid connection issues
and

 best practices with the note that the best practices are
not

universally applicable because of differences in grid design,
sizes and types of loads, and characteristics

of the renewable resource. In addition to the technical issues
related to grid connection, the assessment

discusses policy, regulatory, institutional, and human capacity
issues that may impact smart grid

implementation. The report provides a list of research topics
and research projects conducted by APEC

economies that bear upon grid connection of renewable
resources.

Another APEC report (APEC 2010c) provides best practices for the
use of renewable technologies in

urban areas, with sections on lessons learned, obstacles, and an
action plan (i.e., roadmap) to address

technical, policy, regulatory, institutional, and financial
issues. The report calls out the need for smart

grid technology to integrate increasingly large amount of
renewable resources.

Another report (APEC 2007) on village power refers to the
harmonization of grid connection

standards for renewable technologies for operation in a
micro-grid mode when grid connection is lost.
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While not specifically directed to a smart grid, use of smart
grid technologies would face the same

obstacles as other village power technologies: 1) knowledge of
the technology, 2) training and education

to users and local technicians, 3) system maintenance and
routine check-ups, 4) system ownerships and

revenue collection, 5) government policies and regulatory
framework supporting renewable energy-based

village power technologies, 6) commercialization of
technologies, 7) financial mechanisms, and 8) initial

costs of technologies.

2.2.2 Individual Member Economy Information

This section contains a review of information available from
member economy sources.

2.2.2.1 Australia

Three websites contain smart grid related information. The first
is a roadmap for establishing

research priorities and strategic actions required to achieve a
defined vision (SGA 2010). The second

 provides information on Australia’s AMI program (NSMP,
National Smart Meter Program). Underlying

the AMI program is a strategy to accomplish the four priorities
shown in Figure 2.8 (ENA 2010).

.Source: ENA 2010

Figure 2.8. Four Priorities Underlying Australia’s AMI
Program 

A pilot project under the NSMP was initiated in 2006 to test
meters from four vendors. In the fall of

2009, end-to-end tests of the reliability of the meter
management system, validation of the back office

systems, and ability to generate billing information were
completed. The program, which is scheduled to

continue through 2011, will focus on the relationship between
consumer characteristics and alternative pricing strategies in
order to develop strategies that will deliver optimal net benefit
(NSMP 2010).

In the third, the Australian Government, under the National
Energy Efficiency Initiative, committed

up to $100 million to implement the Smart Grid, Smart
City demonstration project by a private sector

consortium (DEWHA 2009). The Smart Grid, Smart City project
will demonstrate a commercial-scale

smart grid and gather information on its costs and benefits of
smart grid capabilities for use by decision-

makers at the government, electricity provider, technology
supplier, and consumer levels (RET 2010).
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“… the Canadian smart grid willnot be developed or deployed in
avacuum. The United States,Europe, much of Asia, Australia,and New
Zealand are all movingforward with smart gridinnovation….Monitoring
andengaging those conversations will

 be vital to ensuring that theCanadian smart grid vision
iscongruent to those of other jurisdictions.”Source: CEA
2010

2.2.2.2 Brunei Darussalam

 No information located.

2.2.2.3 Canada

CanmetENERGY maintains a website devoted to smart grid
activities and information (CE 2009).

They state that a major driver is the integration of renewable
energy. CanmetENERGY’s work is

organized to address five issue areas:

1. 

Using the current network infrastructures in an optimal way

2. 

Improving the quality of service

3. 

Ensuring the integrity of the network

4. 

Reducing the cost of isolated networks

5. 

Optimizing the electricity production.

In addition, the website provides links to success stories that
highlights interconnection standards,

guidelines, technical assistance, and other related
information.

Smart grid demonstrations are underway or planned in areas

served by more than 20 utilities (CE 2010) in one or more of
the

five general areas to address the topics. While elements of
each

demonstration vary because of regional differences, the
common

theme is the need to develop communications networks. The

Canadian Electricity Association recently stated the need to

 balance the high expectations with the evolutionary change
in the

grid system to facilitate demand response, integration of

renewable-distributed generation, integration of EVs,
optimization

of asset use, and problem detection (CEA 2010). This requires
that

stakeholders (policy-makers, regulators, service providers,
vendors,

and customers) be involved to develop a vision and remain
vested

in the process to understand changes as they occur (CEA
2010).

2.2.2.4 Chile

 No information located.

2.2.2.5 People’s Republ ic of China

In a recent presentation to the World Energy Congress, Liu
Zhenya, President of the State Grid

Corporation of China (SGCC), presented a strategy for China’s
“strong and smart” grid to integrate smart

technologies into an efficient and interconnected platform to
serve the public (SGCC 2010). Zhenya’s

 presentation also addressed work in high-voltage AC and DC
systems, and integration of renewable and

EVs. Although English language versions were not located, Zhenya
also has edited two books titled

Smart Grid Technology and Knowledge of Smart
Grid  (SGN 2010a).
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The North China Grid has completed the installation of a smart
grid project in a residential block to

demonstrate the integration of smart grid technologies to
integrate renewable resources and enable

customers to reduce electricity consumption in response to price
signals (SGN 2010b). The State Grid

Energy Research Institute spoke on the importance of the
transmission, the integration of renewable-

distributed resources, and preparation to accommodate EVs (SEON
2010).

2.2.2.6 Hong Kong, China

Hong Kong is in the initial stages of developing a policy to
deal with smart grid with

recommendations to provide governance (Close 2010) and use Hong
Kong’s broadband network to help

implement the smart grid technology (CCoCHK 2010). Information
on the website of one of the two

electric utilities that serve Hong Kong also indicates that
smart grid efforts are in the planning stages

(CLP 2010).

2.2.2.7 Indonesia

Indonesia has expressed interest in smart grid implementation,
especially associated increasing theefficiency of existing grids
and developing smaller-scale smart grid programs (MEF 2009).
Because

Indonesia is composed of over 17,000 small and large islands,
smart grid technologies related to

integrating renewable-energy systems into small and micro-grids
are of particular interest to energy

 planners.

2.2.2.8 Japan

The smart grid effort in Japan appears to be at an early stage
with the strategic energy plan calling for

coordination of relevant policies across agencies, conducting
demonstration projects both domestically

and internationally, and international standardization (METI
2010a). The Smart Grid Community

Alliance has been formed with four working groups to develop
international strategies, internationalstandardization, a roadmap,
and a smart house information infrastructure (JSCA 2010).

Demonstrations will take place in four cities to use smart grid
technologies to manage energy

consumption and integrate EVs distributed generation (METI 2010b
and METI 2010c). The electric

research power industry is developing the Triple “I”
(Intelligent, Interactive, and Integrated) Power

Systems to link demand and supply, and to integrate
renewable-distributed resources (CRIEPI 2010).

2.2.2.9 Republ ic of Korea

The South Korean government initiated the “Low Carbon Green
Growth” vision in 1968 that led to

the establishment of the Korean Smart Grid Institute (KSGI)
(KSGI 2010a). The KSGI is responsible forimplementing the Korea
Smart Grid Roadmap to develop and use smart grid technologies to
integrate

renewable resources and economic growth (KSGI 2010b). The KSGI
has over 100 member companies

and pursues five tasks to establish infrastructure, conduct
research and analysis, mediate between the

government and private sector stakeholders, harmonize standards,
and conduct training (KSGI 2010a and

KSGI 2010b).
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A demonstration will be conducted in a city on Jeju Island to
test IT strategies, integrate distributed

generation technologies (wind, PV, and fuel cell), integrate
EVs, and provide energy management for

customers (KSGI 2011). Korea was also the lead, along with
Italy, in the MEF Smart Grid Technology

Action Plan (MEF 2009).

2.2.2.10 Malaysia

Malaysia indicates interest in renewable energy (hydro-electric,
solar, and wind), conservation,

thermal electricity generation technologies (MEC 2010a), but
believes the time is not right to pursue

smart grid implementation citing the high investment required
(MEC 2010b).

2.2.2.11 Mexico

A press release from the Secretary of Energy indicates that
implementation of smart grid technologies

is being discussed at the national level to achieve integration
of renewable resources and enable

customers to manage energy consumption (SENER 2010). A second
report indicates that the Federal

Electricity Commission (CFE) is preparing a tender for
implementation of a pilot project (BNA 2010). In2010, a team from
SENER and CFE became the first organization to apply the Smart Grid
Maturity

Model (SGMM) at the national level as well as the three CFE
divisions, representing different regions,

load profiles, and conditions within Mexico (SGMM 2010). One of
the state’s goals was to use the

SGMM process as an aid in developing a national smart gird
roadmap.

2.2.2.12 New Zealand

 New Zealand government policy targets renewable resources
(including hydro generation) to provide

90% of electricity supply in 2025, with a proposed energy
efficiency target of 55 petajoules of saving

across the economy by 2015 (NZMED 2010). The implementation of
AMI systems to help in achieving

this goal is led by industry (NZEC 2009). In their report, the
Electricity Commission recommended to thegovernment that “it is not
necessary to extensively regulate the roll-out of AMI at this time
as the benefits

of regulation do not outweigh the costs.” However, the
Electricity Commission did recommend

regulatory action to address interoperability, data security,
and inadvertent disconnection of consumers

from the AMI systems that are installed.

2.2.2.13 Papua New Guinea

 No information located.

2.2.2.14 Peru

 No information located.

2.2.2.15 The Phil ippines

The Philippines are beginning to make investments in a smart
grid. A press release on the

Department of Energy’s website indicates that a portion of a
$250 million loan supported by the Asian

Development Bank and The World Bank will be used for smart grid
investments (PHDOE 2009).
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Another article indicates that the Energy Regulatory Commission
is drafting rules for the implementation

of smart grid technology (Star 2010).

2.2.2.16 Russia

The Russia Energy Agency (REA) and the Federal Grid Company
(FGA) are creating a smart gridtechnology platform under name of
the Intellectual Power System of Russia (REA 2010). The goal of

this effort is to coordinate the modernization and innovational
development of the Russian power sector

and is meant to link all elements of the Russian power system,
including generation, transmission,

distribution, trade, consumption, and governance. Russia has
also recently chosen the city of Belgorod as

a major smart grid demonstration site.

2.2.2.17 Singapore

The lead for Singapore’s smart grid efforts, the Energy Market
Authority, announced the completion

of a smart metering trial involving about 400 consumers. The
trial demonstrated the success of using an

Automatic Meter Reading System together with e-payment systems
in Singapore to create an electricityretailing platform to service
small electricity consumers based on a pre-paid concept. Building
on the

success of this trial, EMA intends to conduct a larger-scale
pilot project, called the Intelligent Energy

System (IES) pilot project. The IES pilot seeks to test and
evaluate new applications and technologies

around a smart grid. The IES pilot will integrate advanced
information & communication technology

with the power system to allow two-way communication (riding
o
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